1 METHOD, AND ASSCClI ATED APPARATUS, FOR COMMUNI CATI NG DATA AT REDUCED
TRANSM SSI ON LATENCY | N RADI O COVMUNI CATI ON SYSTEM HAVI NG SLOTTED

| NTERFACE [0001] The present invention relates generally to the

comuni cation of data pursuant to a high-speed data radi o conmuni cation
service, such as an Enhanced Data for GSM Evol ution (EDGE) conmuni cation
service. More particularly, the present *invention relates to a nethod, and
an associ ated apparatus, by which to allocate and to provide for
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significance of the throughput rate at which data is communicated to the performance
of a data communication service. High-speed data communication services have
historically been performed by way of wireline communication systems. However,
the evolution of communication technologies increasingly permits high-speed data
communication services to be carried out by way of radio, i.e., wireless,
communication systems. Increasingly, data services that necessitate the
communication of large amounts of data in short periods of time are able to be
performed by way of a radio communication system that provides for the
communication of the data at high data throughput rates. With increasingly data
intensive communication services, there is a continuing need to provide for radio
communication systems that provide for yet higher data throughput rates.

[0003] A cellular communication system is exemplary of a radio
communication system that increasingly is used by which to communicate data at
high data throughput rates. A GSM (Global System for Mobile communications)
cellular communication system for instance, has been developed and widely deployed

that prowdes for the performance of data communication services. Many GSM



2 systens provide for GPRS (General Packet Radio Service), a high-speed
data communication service. An extension to GPRS, referred to as EDGE
(Enhanced Data for GSM Evol ution), is presently undergoi ng depl oynent.
EDGE communi cations, in general, adds 8-PSK nodul ation, increnental
redundancy, and adaptive nodul ation and coding to GPRS comruni cati ons.
And, through these additions, an EDGE- éépable conmmuni cati on system
provi des for communication of data at data throughput rates that are
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the Drawi ngs [ 0007] Figure % ilTustrates a functional bl ock diagram of an

exenpl ary  d@avian(liae Dovisopdatiptenitcess) dtantts of aslosteth sderhansdetined indher esent
I nvention A ofimunication scheme. More particularly, the data of a radio block is transmitted in
four bursts occurring over four TDMA frames. And, as a result, to communicate the
data of the radio block requires the time period for responding to the four frames in
which to communicate the data of the radio block. When the data is communicated
pursuant to an acknowledgment scheme, additional time is required in which to
acknowledge the reception of the communicated data.

[0005] If a manner could be provided by which to reduce the transmission
latency of the existing communication scheme, improved effective data throughput
rates and improved communication performance would result.

{0006] It is in light of this background information related to communication
of data in a slotted-interface radio communication system that the significant

improvements of the present invention have evolved.



portion thereof. [0008] Figure 2 illustrates a functional block diagram
simlar to that shown in Figure 1, but of another exenplary comrunication
systemthat also includes an enbodi nent of the present invention as a
portion thereof. [0009] Figure 3 illustrates a graphical representation of
utilization of the slotted radio air interface of the comunication
systens shown in Figures 1 and 2 pursuéht to exenpl ary operation of an
enbodi ment of the present invention together wth a conmparison with a
correspondi ng conmuni cati on ﬁ'J ation,provided in a conventional

communi cati on schene. [0010]2E¢ ript ot her representation of
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t he present inventio Detai |l ed Description [0012] The present invention,
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[0015] Conmuni cafdnf] FESGHE ARRHACE afdthQGRp RSk RicnUTRENFIREL the data of a
communication resource allocation pursuant to operation of an embodiment of the
present invention.
[0011] Figure 5 illustrates a method flow diagram representative of the

method of operation of an embodiment of the present invention.

Detailed Description

[0012] The present invention, accordingly, advantageously provides a method,
and an associated apparatus, for use in the communication of high-speed data to
perform a high-speed data radio communication service, such as in the
communication of EDGE (Enhanced Data for GSM Evolution) data communicated
during operation of an EDGE-capable communication system.

[0013] Through operation of an embodiment of the present invention,
communication resource allocations are made to provide for the communication of
data at reduced levels of latency. Communication resources are allocated to provide
for communication of data of a radio block over multiple carriers within a reduced
time period, e.g., a single time frame.

[0014] By reducing the latency of the communication of the data, improved

effective data throughput rates are achievable. Improved communication performance



radi o bl ock. Wiile, conventionally, comrunication resources are allocated
upon a single carrier over atinme period of four tine franes, the

comuni cation resources allocated pursuant to operation of an enbodi nent
of the present invention are allocated within a single time frane, across
a plurality of radio carriers. Thereby, the data of an entire radi o bl ock
IS communi cated within a single tine frdme, rather than the four tinme
frames over which the resources are conventionally allocated and during
which the data aof the radi o pl ock is conventionally.co ni cated. J0016] In
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the network infrastructure to inform the network infrastructure of the communication

capability of the mobile station. And, responsive to receipt of the message,
allocations are available upon, or limited to, the radio carriers across which the mobile
station is capable of receiving, or transmitting, data.

[0017] In another aspect of the present invention, communication resources
are allocated both for downlink and uplink communications. Communication
resource allocations made at the network infrastructure for uplink communications are
communicated to the mobile station for subsequent use by the mobile station for the
uplink communications. And, communication resource allocations made for the
downlink communications are also communicated to the mobile station to alert the
mobile station of the allocations to permit its operation best to detect and operate upon
the data, when communicated.

[0018] In another aspect of the present invention, communication resources
are assigned and data communications are scheduled at a radio resource control logic
layer of the communication system. The communication resource assignments are

made responsive to the communication capabilities of the communication stations that



avai l ability of conmunication resources on the radio carriers otherw se
avail able for comunications by the comunication stations. And, when the
resource allocations are assigned, the data schedul er schedul es the
conmmuni cation of the data to effectuate its comunication to effectuate

t he conmmuni cation service. Wien the communication stations are fornmed of a
plurality of RF transceiver front ends, *ach oper abl e over a selected
radio carrier, control signals are generated at the radio resource control
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bl ock. [0022] In a furthef aspect of the present’ invention, a conmmruni cati on
station thequirementy esuded af herermmiwatatign stadioes © tupoie different ererierh,ais s

al | ocated wi tﬁ ﬁ'&ﬁéﬂr}% time frane acknow edges recei pt pursuant to an
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t he acknow edgnents are conmmuni cated back to
any of various radio communication systems that provide for multiple radio frequency

channels using a time slotted protocol for data interchange. A remote communication
station operates to receive and decode information communicated thereto on two or
more radio frequencies simultaneously. The transmission of the data is controlled
through the assignment of communication resources and scheduling of data
communications in conformity with the resource assignations.

[0021] Data conventionally is communicated over a number of frames that
constitute a radio block. This amount of data, through operation of an embodiment of
the present invention, is instead communicated within a selected number of time slots
of a single time frame. The selected number of time slots corresponds to the number
of frames that constitutes a conventionally-defined radio block.

[0022] In a further aspect of the present invention, a communication station
that receives data communicated thereto upon the time slots allocated within a single
time frame acknowledges receipt pursuant to an acknowledgment scheme, either a
positive acknowledgment or a negative acknowledgment communication scheme. In

a positive acknowledgment scheme, the acknowledgments are communicated back to



6 a sending communication station within the sanme tine frame as the tine
frame in which the data is communicated to the receiving station. [0023]
In these and ot her aspects, therefore, a nethod, and an associ at ed
apparatus, is provided for facilitating communi cation of data by a first
communi cation station. The first communication station is operable
pursuant to a conmmunication schene that® provides for nmobile allocation
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[0024] With these and other aspects in mind, reference is first made to Figure

1. Figure 1 illustrates a communication system, shown generally at 10, in which an
embodiment of the present invention is operable. In the exemplary implementation,
the communication system 10 forms a data radio communication system that operates
in general conformity with the operating protocols of a GSM/GPRS/EDGE (Global
System for Mobile communications/General Packet Radio Service/Enhanced Data for
GSM Evolution) communication scheme. The communication system, however, is
analogously also representative of other slotted-interface communication systems.
While the following description shall describe the communication system in terms of
its exemplary implementation, the teachings of the present invention are analogously
applicable for implementation in other types of communication systems, operable
pursuant to other operating protocols.

{0025] The communication system 10 includes communication stations 12 and
14. The communication station 12 is representative of a network station. The
network station is formed of elements of a network part of the communication system,

and the communication station shall, at times, be referred to herein as a network



network station is forned of elenents of a network part of the

communi cation system and the comunication station shall, at tines, be
referred to herein as a network 7 station. The comunication station 14 is
representative of a nobile station, and the comrunication station 14
shall, at tines, be referred to herein as a nobile station 14. [0026] A
conmmuni cation station 14' is al so shown 1n Figure 1. The comunication
station 14' represents another nobile station that is capabl e of

communi cating . with the network station 12. Separat 0j nt -.t 0- poi
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originated at the network station and conmuni cated to the nobile station.
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pursuant to a TDMA (Time Division Multiple Access) scheme in which groups of

eight time slots forms a frame. And, a radio block is defined as a group of four
frames. Each frame is of a 4.615 ms time length, and each time slot of the frame is
one-eighth of such length or 577 ms. As a radio block is formed of four time frames,
the time length of a radio block is 4 times 4.615 ms or 18.46 ms. When
communication resources are allocated for the communication of data of a radio
block, conventionally, at least 18.46 ms are required to communicate the data. This
defines the transmission latency of EDGE communications. Further latency exists if
the recciving station transmits an acknowledgment, such as pursuant to an uplink state
flag (USF) mechanism also set forth in the aforementioned protocols. The
acknowledgment is returned in the next TDMA frame following the reception of the
full radio block. When an acknowledgment is utilized, five TDMA frames, or 20,824
ms time lengths corresponding to five TDMA frames of 4.615 ms time lengths need
to be completed. An entire cycle requires nine, four plus four plus four plus one, time
frames, or 41.435 ms time length extending between the beginning of the reception of

a block of data to the end of transmission of a radio block to the end of transmission



ms tinme |l engths corresponding to five TDVA franes of 4.615 ns tine |engths
need to be conpleted. An entire cycle requires nine, four plus four plus
four plus one, tine franes, or 41.435 ns tinme | ength extendi ng between the
begi nning of the reception of a block of data to the end of transm ssion
of a radio block to the end of transm ssion 8 of an acknow edgment bl ock.
As the transnission latency is relativel® lengthy, the latency forms a
constraint on the comuni cation perfornance of a conventional EDGE-capable
comuni cation system [0029] The comuni cat.i on stati ons. and, 14 are

funct i onal | 9t 3 Suksdbmet oy g ¢ FanaPRaSC T SN B GBS o
formed of fléﬂéﬁk%?&ﬁls a&oR RS @Eoﬂ(f]ﬁgidaﬁl?ﬁ pERR ARt o dcARintiRal r ed
manner. Al so, the functions perforne y the various functional elenents
are not necEBs#i-cdpgblpesmmuwietion sgetther at a singl e physical entity, but,

I nstead, can be dj | buted across two or,..nore physical entities. .For
exanple, the el &W@H ﬁ%%‘ﬁﬂ%’ﬁaﬁ%}ﬂ?‘%}stl?&ﬁgﬁéf@/ cty rpreseRtef & 10
need not berpQ i PEnRhuMcatRin@dtRond G Rite®dt fuhMiondliélemahts @at RN be

di stributed across nore than one entity, such as, for instance, across a

base st at i oimplementable i amndesiredbaanery drlse ¢he/finctianstpicdnrmgd bntie vasewor k.
[0030] The trapsmt, chajn portion of the.network,station,12 is _shown in
Hogure 1 TRENTE HsPEnsant P rerefl et REtes Rtk tubR-taS whi on
user appl i caitl RBteadlRhA b distitiitéRLbré twdYr Boré PRysidalentdits. Foceapipld, @at i on
data is for conmunication to one or nore nobi]e stations 14 pursuant to

one or nor eclEmerts shewi il foaminerions of SiegresworkriationdiZaiegd setdwedrostiongkatiac| udes

various | ogj.cal | A ' hadi: Q. . | ayer.
Data is provfieqeiFh Rub IChi3hat Gt Gnd B Bb e im R il 2V EY
way of the k4, idSnsifnceJdioBatrbastdtien eomtrallepard Dbazs iraasdeves stati@sefthad

operations including baseband processi ng, nodul ati on, and channel coding.
[0031 ] TheM$t¥eHork station also includes a radio el ement 28 formed of a

plural ity of radigsbi eAUERR! e@ﬂ?g&igxyaﬁtbﬁye%%w@ﬂ%ﬁeﬁﬁzk sho¥n iNFige t O

whi ch the data, once operated upo baseband el ement, is provided by
way of the Lifksn8®ork Fmsomiatindeka sidit protocohsthakdEstoNviREh tseampplédatien f r ont

o1 2 s B b OSSP BB O 5P o
for comuni g&t drQRofe¥ndkal stiltiohd €4 pliRhiR %o bASlbOmBld EDOERGhAGidafion
sessions. The radio protocol stack includes various logical layers including a radio
resource management (RRM) layer. Data is provided by the radio protocol stack to a
baseband element 24 by way of the lines 26. The baseband element performs various
baseband operations including baseband processing, modulation, and channel coding.
[0031] The network station also includes a radio element 28 formed of a
plurality of radio frequency transceiver front ends (RF 1 — RF N) 30 to which the
data, once operated upon by the baseband element, is provided by way of the lines 32.
The network station includes N RF transceiver front ends 28. Each of the transceiver
front ends is coupled to an antenna transducer 36 that operates to transduce data into
electromagnetic form for communication by way of the slotted radio air interface to
the one or more mobile stations 14. That is to say, the network station is capable of
communicating on N carriers, such as pursuant to a mobile allocation index offset
(MAIQ) scheme. The mobile station 14, e.g., is similarly configured and operable.
[0032] The network station 12 also includes a multi-carrier radio resource
control logic element 42 of an embodiment of the present invention. The logic

element 42 is functionally coupled to the radio protocol stack 18, here by way of the



the one or nore nobile stations 14. That is to say, the network station is
capabl e of comunicating on N carriers, such as pursuant to a nobile

al l ocation index offset (MAIO schene. The nobile station 14, e.g., is
simlarly configured and operable. [0032] The network station 12 al so
includes a multi-carrier radio resource control logic elenent 42 of an
enbodi nent of the present invention. Thé logic elenment 42 is functionally
coupled to the radi o protocol stack 18, here by way of the 9 |I|ines 43, 45,

and 47, to jhe haseband el e t 24 way .gf. the lipes 48 _ and to the
transcei verfl‘F‘fSo tiéﬁé}g%%to&gggﬁ&g?"ﬁ‘g‘%ﬁn@ﬁg twwﬂﬁgﬁgsﬁ%gnﬁoﬁgg 52. The
logic el enpiftscBOL! REMRnISIS Otibe (ARG LicARE B ay bthk liRee3E n'Pl'léilleic _

i npl enentation, is enbodied at the radi o resource nanagenent [ogical

| ayer. [ 003&kmEhteperfogns vaiimsdnctivps pnd iy thsexamplsy irgplemenation itat a

schedul er 56, . and message generator 62, The, functions perforned by the
parts of th%mp%‘sd]f"q:atg}‘%@hotl%ﬁ C%P‘é‘“%%?r‘}eﬂlglﬁ’gb laygr. any desired manner, such
as, for exanpl e, [(9g3RIEOIIgid¥IEBmENRLULERHE anli¥siPAGCIAS & ARG sChddaler 56yand[ 0034]
The assignor receives indications of the data that is to be_ conmunicated

pur suant t oa pessage genrsaton2.aThofurationsaerigmmedby thedas of the legic ekmentdZat i on
ion, e.q.,.h d | i nk t L
Sesol . o oy S0U0L I L 1R COTURLAL 3 i, B

char act er i sty grdceingdgguitryf or i nstance, the anount of data that is to be
communi cated or other indication that _faci Iitatgs g}ssi,gn nt by the
assi gnor of the HP3Ah&he assigmor eesciyes wdigefionpssotdhe dafa dhaisigbes. Channel

resource assi [ =YY i : 3 dat a
schedul er 5%%%@%%?%@%@&?@?0@%?% to gg{?g%ﬁjg&v gtt?gﬁlgiggrgmni cations
i N conf or ntémuvhichtidrheessies,i egeame, slommdiek dgtatth be asmimmmated Ayghopetivatke
control signals are provided.to the t.ransceiv, front ends 30 ,and to

t he baseban¥f2@PRipie OFEIO"?:BW?’% plafipgs. r%ElfeéE%@%tfqr\/‘éfetﬁ?)‘é}Faéﬁt%tlf’bn%?%i de for
the communi frﬁ‘;ihs%hcg,f tht BR0HALGF daBCRAANISE Bhbsicated 8r shbeElbication Hat a

scheduling information is here also provided to the data schedul er by the
radi o pr ot ofwilitatenedsightienTbethemssigopg of dimechanngl reures adlpgasionppovi ded Wit h

B A L e
message for dseRPREdLRAS6.0Thé Bath BehadllRl bferafeatd Shedle dht@rcbmimmidatibhd i@ st ation
of the conformity with the assignments made by the assignor. Appropriate control signals
are provided to the RF transceiver front ends 30 and to the baseband element to
control their respective operation to provide for the communication of the data
scheduled by the data scheduler, Data scheduling information is here also provided to
the data scheduler by the radio protocol stack 18. The message generator 62 is also
provided with indications of the communication resource assignments and data
schedule made by the data scheduler. The message generator operates to generate a
message for communication to the mobile station to alert the mobile station of the
resource assignations and schedule made by the data scheduler. The message is here
provided by way of the line 43 to the radio protocol stack, subsequently to be operated
upon by the baseband element and caused to be communicated by one or more of the
transceiver front ends 30.
[0035] The receive chain portion of the mobile station 14 is illustrated in the

figure. The mobile station includes antenna transducers 64, an RF element 66 formed

of RF transceiver front ends 67, a baseband element 68, and a radio protocol stack 74.



resource assignations and schedul e nade by the data schedul er. The nessage
Is here provided by way of the line 43 to the radi o protocol stack,
subsequently to be operated upon by the baseband el ement and caused to be
conmuni cated by one or nore of the transceiver front ends 30. [0035] The
receive chain portion of the nobile station 14 is illustrated in the
figure. The nobile station includes ant 8#na transducers 64, an RF el enent
66 formed of RF transceiver front ends 67, a baseband el enent 68, and a

di t ocol 74. 10 [0036] T bil e stati.on includ .
41~ Carr i o ¢ altg6} £t mobile MEROR G B Evdin 14l rexpGes gl logic
enbodi ment Qllfenlteﬁﬁ'lgj?%%%%?'én Eﬁxs&meaﬂoftﬂbﬁr&éﬁnﬁ{énltﬁ& Tﬂéfﬂléﬂﬁﬁt 7$ineRAgCt or 82

and a controller 84. The radio resource contro ogic elenent is coupled,

at | east fundetiecionB? ynd 4 corttivdler &4 Theradicosdurse ennikrol logiaeelemeitdacaylady way
of the lines 86 .and 88 1{o,the.baseband el enent .b of e ling.92, and
to the RF t PEfeEEmy ?n?%]ryoﬁﬂtheéz’f‘li&%p Octoﬂéta%i%ﬁfeéﬂ%ﬁ%e%ym ogléhetlﬁjees Spnes 94.
[0037] The dgd 8% 40 thelhs@RRA lcfifent By HaY 86 thedind®ISall0IRORF adafisteller BB
message generator 62 of the network Station and communicated to the nobile
station. Anendstaféhe REeleotent bypey af the lings 84t r act val ues contained in the
nmessage or ot herw er,at es | dent i he | ' r data
schedul e contain ﬁ?h%ﬁﬁg&g%ﬂ%%%?%%%eaa% Jrf%%cggénee% g%gé?rlg%ﬁlggwdﬂgg%égﬁohe

det ect or ar gerdi Ryt 6E6f thentth@rie stafisroaldtontfuniddted toctha iiobilk efatiopeAad ake t
control operation of the nobile station responsive to the values detected
in the nesséefectoroneraeninl xHRCOGHeE SPRaned isthempessags or pHIerEise pRgates to

operat i on ofachfif fIR Bhdrfiedsdbhlibris'dr al RO ABRai ih HElokinbdiEatod

subsequent |y nmuni cat e or uplink conmuni cations, the
control |l er arusgs Defeticrsimadedfy thldetectbr hre ppovddedio thecadrotiens4 afle best

uplink data that, is subsequent co | cat by .t he nobjl tation.
0038] i gupentalier PRRTESComOL SR PO ROBYS T EoRTiE o erUE® shown
in Figure heeabdmh theBRehod! For §iniRlk CRMRALARNS ARe SoitdlRPSaubes and 14.

El enents of the conmmunication system 10 shown in Figure 2 that correspond
to those f oopéragprt dfithe pwbitesiation irmmeysdrdrstsh orogiviethesupgequentlnr e

comonl y-ref erenced, nction, . operation, and copnect of _such
common 3. r PEPEHGEA AR e, AP CpaRinErRRp Raf e R PRIl R honn i n
Figure 1. Rep&hEHESS thOnlobfle Q6N tdédndumbatEbestu@lifk data that is subsequently

communicated by the mobile station.

[0038] Figure 2 illustrates a communication system, similar to that shown in
Figure 1, also formed of a set of communication stations 12 and 14. Elements of the
communication system 10 shown in Figure 2 that correspond to those forming the
communication system shown in Figure 1 are commonly-referenced. The function,
operation, and connection of such commonly-referenced elements correspond with
their counterparts shown in Figure 1. Reference to the description of Figure 1
provides the details of their function, operation, and connection.

[0039] Here, in contrast to the communication stations 12 and 14 shown in
Figure 1, the communication stations include wideband RF transceiver front ends 98
and 106. That is to say, the network station includes a single radio frequency
transmitter 98 that transmits multiple, contiguous radio frequency channels converted
from a single baseband signal. And, the mobile station 14 includes a single radio
frequency receiver 106 having a radio frequency and baseband bandwidth sufficiently
wide to receive more than one contiguous radio frequency channel and associated

baseband information.



provi des the details of their function, operation, and connection. [0039]
Here, in contrast to the conmmunication stations 12 and 14 shown in Figure
1, the communication stations include w deband RF transceiver front ends 98
and 106. That is to say, the network station includes a single radio
frequency transmtter 98 that transmts nultiple, contiguous radio
frequency channels converted froma si M‘;I e baseband signal. And, the
nobile station 14 includes a single radio frequency receiver 106 having a
radi o frequency seband bandwi dth sufficientl wi de to.receive nore
than one conti gugﬂ)gof 4rige PP%%‘%‘HE Hﬁ%’@@'ﬁﬁﬁfﬁ%‘éﬁ%‘fﬁ? ‘é‘filtroﬂ)!f%(band

i nfor mat i onglehbnt 420 ARubLtHYrLDGCahIQAiGhs 48 enaBkd imikidtiZd BE niABEDf
resource control |ogic el ement 42, communication resource allocatjions are
made to m nbwistperiode assignod overfall adiosirequendyoehsriers & ik downbnk and upliali o
frequency carriers to both downlink and uplink . ti& I pri ate,
subject o U a8 GRRDPIT T bleR o@nop Corpidurss S Metie oER ARPBE,I &
that is, thgiddabR; GhfisStha kithd¥ts Beafbt Led fol bekr friffit cbmna@iomiohCiat bthas by
other sets of comunication stations pursuant to other communication
sessi ons. [ exsiaf ongmempationtstasions parsyans fe othgpeonamEnisIt R cEseNSar e al | ocat ed
over the sum of (jH Il §|cl,o%ﬁatl?1le?m%j§’1§t§ ﬂ{% Qeoa(fﬁ?)cﬁgfﬂj?xte}}ﬁoéé%ﬁ fel'%jlé u‘?ﬁ’gf l'abl e
nobi | e-stati on, Faéil) ?reqUency recelver elenments 1s greater tHan: or equal
to the nunbgll aldécablertsikst hatiads dhdith@sen be gl avaliblefmobilcheationarsliv fsquencyof one

radio bl ock. [0042] Third, the time slots _are allogated over the sum of all
al | ocabl e brfcsiver elemerfgis graeier than eredugt tofhe numhen offfurst dai;ithat arg eaigsd r adi o

frequency rﬁﬁ%%lé’ﬁéﬁ% néflﬁ‘ﬁe @focRf burst data that are required for
transm ssion of one radio block s equal to zero. That is to say, only
full blocks are H048FThied, thetmesiots amlalloeadedodr duksun pOgUd]ockola btitst
assignnents are, further de dent. .upon.the mni | atency . required to
tune the RFp%tf‘éjéé‘Pdgquofaﬁ a3 EI?ISF'?QW"&%“PP%@%E%@CYF%Cﬁfvegﬁ‘gbgeenent s
or the wi dgRapehet 8168 MBI haldi€ r 18RI RidntElont adi€BRLY & &alanot her
carrier frequency or transmt is observed. [0044] Fifth, the resource

assi gnat i ont zatel Ahatas wcipdenle fulkblpdes dre ellokaprshteimartial gasho blesksi ni mum
| at ency period r Lred t,o tune the RFE. sta i , and
becone ready to f@é‘éi 58"%171 A EREEY ﬁ?&%ﬁﬁ%&p%ﬁﬁé? ﬂé@f"ﬁ?ﬁ%ﬁg

required to tune the RF stage, either the plurality of transceiver front end elements or

the wideband transceivers and become ready either to receive on another carrier
frequency or transmit is observed.

[0044] Fifth, the resource assignations and data schedule is further dependent
upon the minimum latency period required to tune the RF stage, howsoever
implemented, and become ready to receive on a measurement frequency. And, sixth,
a final constraint is that a measurement frequency is not equal to a transmit frequency.

[0045] The above decisions and constraints are represented mathematically
by:

Nb
MIN > Bu,;u e {01}

b=1

Nb Ng Nb Ng
- a=1A|:[ZZY},R ZdJA(ZZTbR MODd=0)/\LT >BAL,=2BAf, ;sf,]:l
‘U=

b=1 R=1 b=1 R=1

Else: 0

Where:
b =burst period



a final constraint is that a measurenent frequency is not equal to a
transmt frequency. [0045] The above deci sions and constraints are
represented mathematically by: No MN | Bbub;u e {0,1} b=1 Irrr No N, r
Nb NR |  a=1ALI XXTbR~d) Al AETI RMODd=Ol ALT?BALM> Bnfm#f, :1 ST : u = b=1 R=1
b=l R=1 J Else : 0O Where: b =burst perigd 12 R = RF deck nunber (both
transmt and receive) Nbo = Maxi num bur 4 periods possible in allocation Nr
= Maxi mum nunber of RF decks avail able for sinmultaneous reception in nobile

term nal Bb ;FBur eriod (for GSM.E =.5¢7 s) at tinmeslot nunmber "b" TbR
=Radi 0 reso&fmecgpwg?roéyo@[mﬁs%ts 5 ftfer "b" on RF deck "R' for

nobi | e  receyp/eMathnam Yutst bédddsQosabletih BBSdalibn " b" according to constraints
(Boolean) a = Tineslot availability for allocation to nobile downlink

(Bool ean) d M AivfasgnunnugdbenobRF deeksragaildblefpr gpultagegus reteptivn {if webiBSM EDGE
= 4) LT =M Pi m.lmll atency required to switch between | ast all ocated receive
slot and efftHER I ) another allocated receive slot on another RF carrier or

i) the allqgatgghst prRAFHiGVADEEC! 57550 BPGRestotlndies tpperi od = 577 s) LM

= M nimum | at’ency required to switch betwéen | ast allocated transmt slot

and measur @enR adodksdub Q) ot G sEPEEtmedloPiiiber PBY bR RFeal ?Rs forliféte] Figure

3 illustrate® a representation, shown generally at 112, o exenpl ary

resource al k@enptt ons made pursuant to operation of an enbodi ment of the

present invention. Here, resources are allocated upon two radio carriers
114 and 116, =Utilization of timeslot “b” according to constraints (Boolean)

a = Timeslot availability for allocation to mobile downlink (Boolean)
d = Number of data bursts required per radio block (for GSM/EDGE = 4)
L, =Minimum latency required to switch between last allocated receive slot and

either i) another allocated receive slot on another RF carrier or ii) the allocated
transmit slot (for GSM/EDGE = 1 burst period = 577 ps)

L,, =Minimum latency required to switch between last allocated transmit slot and

measurement slot (for GSM/EDGE = 1 burst period = 577 us)

[0046] Figure 3 illustrates a representation, shown generally at 112, of
exemplary resource allocations made pursuant to operation of an embodiment of the
present invention. Here, resources are allocated upon two radio carriers 114 and 116.
Four time frames, each formed of eight time slots on each of the two radio carriers is
shown in the figure. Time slot assignations are made on the first and second time
slots of both of the radio carriers 114 and 116. That is to say, during the time period
corresponding to a single time frame, four time slots are allocated for communication
of data. The four time slots provide for the communication of data of an amount
corresponding to the data that is conventionally communicated over a radio block
defined over four time frames. The blocks 122 are representative of the downlink
data block corresponding to the time slots allocated on the separate carriers 114 and
116.

[0047] In the exemplary representation, acknowledgments are further returned
acknowledging receipt of the data communicated upon the allocated time slots. The
time slots 124, within a single time frame, represent time slots within which the

exemplary uplink acknowledgments are returned to the network station.



Four tine franmes, each fornmed of eight time slots on each of the two radio
carriers is shown in the figure. Tine slot assignations are nade on the
first and second time slots of both of the radio carriers 114 and 116.
That is to say, during the tinme period corresponding to a single tine
frame, four time slots are allocated for_conmunication of data. The four
tinme slots provide for the conmmuni cati ohSof data of an anount
corresponding to the data that is conventionally conmuni cated over a radio

bl ock defined oyer r tinme,fr s. The blocks 122 are.representative of
Che downli nk- - datd#s] Sheekbrrae B P LRt B s BEE R R ¢ e
separat e cagith ebmstihitthgdRsldatd b6an EAIE Fldid Blokh e @nanmiadtyd fothe amdiEat | on,
acknow edgnents are further returned acknow edgi ng receipt of the data

conmmuni cat esfatigreand the mobilesiation ackeawledgnsgeceiM ol the data. sThaepdipofagi t hin a

single time_fra Lepr n | | Lch: . ry uplink
acknow edgn®nt & rl’ﬂzaijrclé n?%t‘ g‘fﬁﬁgglé‘iﬁq}%ﬁgbﬁgﬁ%\%ﬁlﬁgt a@?%‘%ﬁ% %ﬁ[hggﬁgﬁé]%her eby,
Wi thin the TDNEA BRkicqibrio0) & tspebidirogided a single tinme frame, data

constituting the data of an entire radio block is comrmunicated to thg
mobi | e stati on, (48] Fuhersenresentoddn thefigieg oy xegelary ssepse abecatippobiat a.
The codi ng nt j hl.ocky i koo i ion and
decodi ng, ng%ﬁblgg%?dn%q%gm% Y b@?%ﬁ%erl odaf% q??ﬁ%@&%@%ﬁ{) dée}gi.n’ 0049]
Furt her r epsiagleninsslotis ahecatddguitieniasibe tme ijale; ynd emouloteowr f@rdinicon of a

radi o bl ock_in conventiopal practice, indicate t 126. 1.n,conventi onal
oper at i on, frames ¢15) O?a!t uRqneA sipgle zadio carisy éd"‘gﬁ’i’alﬁ’“é‘c %F@I{l?%arfr ame, and
time slots @%@5&?&9&1& ail&d%%vleécgiﬁ’éﬂ?ssar@ Fov@dddaR ALBLqER Binfe P! TdnfifhtiSon

carrier. And, en acknow edgnents are provided, the acknow edgnents are
provi ded i noSthbgHogatings indivetes thameduceddateney provided throwgh erieraivatafens

i ndi cates the r(fducedqtlgaten%é .Igro}\_/_ii ded t hrough operation of an enbodi nent
of the presERPOFMEBHY BRAPTPHBID ™ EP ure 4 il lustrates anot her
representation, FUSOPFRARES gushal adotfer represcntadiondsHowWer gefeily af 13mbi | e
station and resource allocations over three time frame periods, each tine
frame peri obereof mbvovecesieymobile station sndresoigre allecgtionsoven thrpgiime fyme Ag

st o Pk B digodlh e PAARRVIGE AT IR, 1 7

constraint Aséhdiedt@lby the circles 134 and 136, the resources allocated during the first two

-

time slots of the RF channel carriers 1 and 2 satisfy the constraint indicated
mathematically in the circle 136. Subsequent transmit allocations in time slots
identified as time slots 3, 4, 5, and 6 are allocated with the latency constraint indicated
by the circles 138 and 142. The additional constraints are indicated by the circles 146
and 148, 152 and 154, and 156.

0051] Again, analysis of the resource allocations indicate that the data
corresponding to an entire radio block is communicated, and acknowledged, within a
single time frame. Additional exemplary allocations are indicated in the second and
third time frames of the illustration of Figure 4.

[0052] Figure 5 illustrates a method flow diagram, shown generally at 162,
representative of the method of operation of an embodiment of the present invention.
The method facilitates communication of data by a first communication station
pursuant to a communication scheme that provides for mobile allocation index offset.
The data is of an amount corresponding to the data communicable during a selected

number of time slots of a radio block formed across a plurality of time frames.



mat hematically in the circle 136. Subsequent transnit allocations in tine
slots identified as tine slots 3, 4, 5, and 6 are allocated with the

| at ency constraint indicated by the circles 138 and 142. The additi onal
constraints are indicated by the circles 146 and 148, 152 and 154, and
156. [0051 ] Again, analysis of the res§¥rce al l ocations indicate that the
data corresponding to an entire radio ock is comruni cated, and

acknow edged, within a single tinme frame. Additional exenplary allocations

are indicated in econd and.. third.ti fr s of the ill ration of
 gur o 4. [ 00s2] PFLFEERR e ph LY rerlfo R Fonplpig o iesdibiate
general |y ajssib@ed. The@maaanicatdnesdircdsiBatiied foigned arepesiglddarRrat aan

enbodi nent of the present invention. The method facilitates comunication
of data by Blufdlitsef redieraariesat i on station pursuant to a communi cation
schene that provj J I i i fESEkcati LS of an
anmount corresponméﬁg] ?@énl’ %%&%Jaﬁg%g%amirﬁtﬁif%@gpg?%rc?ng atlcsagf’gg%eglg%tdﬁd&%ber of
time slots gtheaulediti @nfiradty Witk thedsdgiaidas mapé duddg thy opératiomef f r anes. 14
[0053] First, and as_indjcated by the bl ock 1? , conmmuni ?C§2ft£9i on resources
are assi gne®FsignaEnt othasshedils efthe semmrmgation gt thy datagueyidesdlgr spmplsien gned

across a  pjia %ﬁl}ﬁuﬂjca{i&g{gﬂ;[hﬁ gﬁféi\ﬁﬁﬁn a[sglgﬁtgrg% F%g'fe.o‘"it ik 015’1 ra-li%%ﬁﬁﬁ@d by the

bl ock 168, communication o ata I's in conformty wth the
assi gnat i onframes] Subsequegtly,edap erditatahbyothe baski 1A nemessaghs geotrattdl e of t he
comuni cat i of the, data provides for.conpletio of, the co ni cation of
the dat a wi L1 Fessos iRGTHEc: PRHacsFRFRecmitive Al 1A SPasiiey ThY MESSES Wik es.
Subsequent | yom@ndicatd, iBeHtFRS 8t Rueddltdd Retotd fidtio? ARS 23 URlidafeddRNaeat ed.
The nessage i ncludes val ues representative of the schedul e. The nessage,

when conmmublioclal & the wessagd iseommnmictdtbidiherampteastademt Andtaaindicateddng, as

indicated b e ock 176, ,t.he nessage i muuni.cated tq e .l te
station. An%‘,e th%Cki lﬁéi %?%‘Bomf'dg?]ﬁgt B F%ﬁ‘ﬂ‘ei %ﬁ?g%ﬁn}%‘?%%wnetg gaﬁ%‘lg({m?‘ggrgr)et ur ned
by the renmigeipt ot dapsubSeqielilp vbitfilificateder battfomhitglaith tisddehedient | y

communi cated ih conformty with the schedule. [0055] As the resources are

assi gned, the dal0®55kAstiraasqusersiase assigadnihe date ishedided 10§ conmuni cat ed,

o ev deg © "8t for bnd R'cBRfuns AR, W LessSRTRLEBH AP SRIVER"C® | o

communication performance is provided.
[0056] The previous descriptions are of preferred examples for implementing
the invention, and the scope of the invention should not necessarily be limited by this

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



[ 0056] The previous descriptions are of preferred exanples for inplenenting
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 followng clains. 15 What is clainmed is: 1. Apparatus for
facilitating comuni cation of data by a first comunication station

oper abl e pursuant to a communi cation gfhene that provides for nobile

al l ocation index offset equating to specific radio carrier, the data of
an anourWhatisrckdmedds:ng to data comuni cabl e during a sel ected nunber of
time slots of a radio block fornmed across a plurality of time franmes, said
appar atus conprising: an assignor (54) adapted to receive an indication of
the amoynt ofagdataud Br rRAIAIOAHEMISHR6IIRR tyld Bkt CRMLRLAR @Ricat at i on,
sai d assignor configured to assign conmunication resources across a

pl ur al i topemblerpauenictarardogmaunieatigasehamdibaiprovides Ry mabiprbdcagionlindest t o
receive gndigalgon otﬁthe. communi ¢ Hiog resour ces asgﬁgn?d QX said

hssi gno PeAueETE g mesife ciinREr dasgie b Fi aSH s PRRdidRl &

comuni %@hﬁl@iﬁi@ﬁ)letdiﬁ’ing%tseleb&d%@ﬂlfb@f & finde Wotshoftaliedia bidcdifaimeserossade by sai d
assi gnor (54), the schedule of the comunication of the data nade by said
schedul @lurplig)of ims framesysaid pPRAsHPS GANRESIRE t he conmuni cation of the data
within a single tj . al. i 1] r : nmessage
generator (62) ad§%g§%&%%q$@@%?é@&fﬁﬁ#%g%%%ﬁ%ﬁ%?g%ﬁgﬂgc e uf%ﬁﬂg%ﬁ%duled by
sai d dathg conintthidagsd Hyoih¢ firs @bminuRERHge siPROE saidessifto?)configdred tor adigho
generate a nessage including values representative of the schedule, the
message, COMHBRICAHGRRIPAPICSE %‘H‘,’Ssiadg\ﬁ‘ia&mfﬁ@d?(?a‘é‘e@mt e station the schedul e.

2. The apparat us ga.fdaﬁi ﬁhgdlﬁ?ﬂ% %ﬁlﬂ?&ﬁ?’t LS8 r AR ahIicdton dfhder adapt ed

to receive an indication o adio carriers, at least in terns of
mobi | e abinmoatcation iresdescenissigaed by sad esagrer(H) saidigaa seieduler (56) communi cat e

t he data, and erein.the comunic 0 resoyr ces assi.gned by.said

assi gnoropBared Reschedi i BT Gub Juaig STl SR PO B SeRLiote, aai o
carri er $pfle®ydiad ds§iBhér (53), tHRh&RNAS Pl oRnuication éf B AhRIMadcaykafic hedul er
(56) is further adapted t0 receive an indication of conmunication resource

avai | abischedylen (26)pheviding foreonzdetiomifdhocommanicatinnmirthe dath githscneidgieed by
said SCQl%geu gl"ile g? @e'p?ur];ﬁ!tryto?%nerﬁaslggs?%&/ e to the

a message generator {62) adapted to receive indications of the schedule

scheduled by said data scheduler (56), said message generator (62) configured to generate
a message including values representative of the schedule, the message, when

communicated, identifying to a remote station the schedule.

2, The apparatus of claim 1 wherein said assignor (54) is further adapted to receive
an indication of which radio carriers, at least in terms of mobile allocation index offsets,
are available upon which to communicate the data, and wherein the communication
resources assigned by said assignor (54) are further responsive to the indication of which

radio carriers are available.

3. The apparatus of claim 1 wherein said scheduler (56) is further adapted to receive
an indication of communication resource availability and wherein the schedule of the
communication scheduled by said scheduler (56)is further responsive to the |

communication resource availability.



conmuni cation resource availability. 16 4. The apparatus of claiml
wherein the schedul e of the conmunication schedul ed by said schedul er (56)
further is made responsive to a conmuni cation station mninmum | atency
period. 5. The apparatus of claim4 wherein the mninmm]|l atency period
responsive to which the schedule is schedul ed by said schedul er (56)
conprises the mninum | atency period, yequired to change between nobile

al l ocation index offsets. 6. The appa}éius of claim4 wherein the m ni num

| at ency ger i crtherappmansioy elairm 1 witdreih thdwehsdile dfdhe commamivatoh echeiyled ai d

schedul er (56).c rise he m ni mum | at enc eri.od. required to change

Dot neen Ir SR 5P ouEhags Msde S BPRSHA cpm S RO TSR of o1 ai m
4 V\hereilgte%‘ggzpéﬁogi mum | at ency period responsive to which the schedule is
schedul e sal d schedul er (56) conprises the mnimum | atency period

required to change between a conmuni cati on node and a neasurenent node. 8.

Th t f claj i,n t.h di.o block is f d mb
of 1 e ani® RO G (e G B BB P oGBS R i Sos.  he

nunber Gfhich fiRMBRedufsid iséiRduled by AARILLILERA G é%’bebo ises Ak atkimirh fat&rbedul e of
t he communi cation schedul ed by said scheduler (56) scheduling an exact

nunber aferipfl mequitied fa clging betweremodilp gllecatiprinder gffisctf.or  conmuni cation of one
radi o bl ock. 9. The apparatus of claim 1l wherein the conmunication
resources assigned by said assignor (54) conprise tinme slots of a nunber

at | easte, equathe @phlatisHE cRibrh ety e elie SinimubiateatVp&riodh@sponbiee &ppar at us of
claim1 wherein tﬁe schedul e of the comrunication provides both for

conpl et i WHclthersshedsimimsehedated by said scheduri@o)gormIiies e mypisyime latene¥ f rane
for ac?&%g&gﬁ%@&o aiaqug?&%éﬁ H%ﬁls%{ hYBle¥ei9t nollgs %rati%ﬁ: Apparatus for a

communi ion oper abl'e pursuant to co nication of data in a
communi cation schene that provides for nobile allocation index offset, the
17 data of amount carresponding to data comuni cabl e during a sel ected
nunber of ti G@PW?S&gcfi'lfF‘é‘dfn}bﬂﬁ Sesmy Ry aFaFyREos Tﬁ?Rﬂ“a‘iVP?‘i/ of tine
frames, GRbeRALREIRILS sERARIYygid RhERIETE6Y confiRike SR ifiwigA 1dithcget ect an
all ocation nessage delivered to the

period required to change between a communication mode and a measurement mode.

8. The apparatus of claim 1 wherein the radio block is formed across a number of
time frames and wherein the selected number of time slots comprises the number of
frames required to communicate one radio block, the schedule of the communication
scheduled by said scheduler (56) scheduling an exact number of time slots within the

single time frame for communication of one radio block.

9. The apparatus of claim 1 wherein the communication resources assigned by said
assignor (54) comprise time slots of a number at least equal to the selected number of

time slots.

10.  The apparatus of claim 1 wherein the schedule of the communication provides
both for completion of the communication of the data within the single time frame for

acknowledgment of successful delivery of the data.

11.  Apparatus for a communication station (14) operable pursuant to communication

of data in a communication scheme that provides for mobile allocation index offset, the



conmmuni cation station, the allocation nessage identifying a schedul e of
communi cation resources allocated to the communication station pursuant to
t he conmuni cation of the data, the schedule of the communication of the
data providing for conpletion of the conmunication of the data within a
single time frame of the plurality of time frames; and a controller (84)
adapted to receive an indication of ections made by said detector, said
controller configured to generate a control signal responsive to detections
made by datidf adaetmahocarrespendimgntordata @ngnalicabbndurold 4 selecoganaiticonf timet he

communi cati o tatiqn, 12, The agpar.atus.of .claim12 further canprising an
acknowl éﬁ@?@% raarwz@a Or’ﬂéﬁilé?rﬁfs&ﬁg@ia‘fﬁoégﬂﬁgmﬁé ﬁpp?f@é’égalgpﬂg‘ﬁ%r at or
configured tQ QRARKESH &Hﬁg@%&@&@t@éﬂ%ﬂ&cdﬁ%ﬁ%@&%ﬁe@eﬁ%&m@tﬁé’ge receipt of
data, the acknow eégrrent ssage sent within thetinme frame in which the

dat a i s commeiniation §tion) theslhedti¢n BRsagoidentifying a schede obeormunigetian of dat a
by a first co nigeti (ﬁg stati.ofﬂi?g‘;g[E uant to a onmuni cat iton heeme t hat
provi ded*FYFRBLTEECAP S HBRMF aUQpPIEIant I AN LamImIgIcalon of A ¢

corr espQRg e stRedf 6f thO o HMuERRi¢h 6fihé B8t preadiag fatonplutdarofdie ti me sl ots
of a radio block formed across a plurality of tinme franes, said nethod

conpri sicommunicatipn phthesiata withinasingmiing faree)f teophakityof tivp aassandes

defined in ter j I i o > lurality of
radio carri e%s@g@&%ggﬂ Arﬁ%p%ké‘g%%%fg%g‘rﬂ hﬂldggﬂ?ﬁég‘éffgi?t%%tﬁoﬁ glgaéag%iy%a@o nformty

Wi t h assle@of saliScomadter cbuficti@d $@pchetpen abntes] sidnabespasivede détbatimshedul e of
t he conmunj cation of the data _ providing, for conpl etion of the,

communi deadedyy serd detrstaraths capirelsigngl %qqﬁ@ﬁél&qn?ﬁatmgﬁﬂﬂwmm%%&%r ality of
tinme fr%g‘gﬁg and generating (172) a nessage including val ues representative
of the sc eHUIe, t he nessage, when conmuni cated, identifying the schedule
to a renote station. 18 14. The nethod (162) of claim 13 further

conprising t operation,. priqQr.to said. operat,jon.of assigning, of

et bct | g an ihsapestats st bl s GooPEsiRE Ab AEkTON et TREr n o
mobi | e alehaaht] @l dcﬂﬂsa&leagﬁqéﬁtrﬁess@gee%eﬁ&ﬁtdr%Bhﬂg&@@fb gékfale 40 communi cat e
the data, and wherein thée conmunication resources assigned during said

oper at i eikmfwledmneminmysqgtas jcknamdedgeredsint of dafp.oths iacknopdedgment mgbsage i on of

which radio carrjers are avai,l e, . ;
sent within thetitme frame in whlc%bthe data is received.

13. A method (162) for facilitating communication of data by a first communication
station pursuant to a communication scheme that provides for mobile allocation index
offset, the data of an amount corresponding to data communicable during a selected
number of time slots of a radio block formed across a plurality of time frames, said
method comprising the operations of:

assigning (166) communication resources defined in terms of mobile allocation
index offsets across a plurality of radio carriers;

scheduling (168) communication of the data in conformity with assignations made
during said operation of assigning, the schedule of the communication of the data
providing for completion of the communication of the data within a single time frame of
the plurality of time frames; and
generating (172) a message including values representative of the schedule, the message,

when communicated, identifying the schedule to a remote station.



15. The method (162) of claim 13 further conprising the operation of
detecting an indication of comrunication resource availability and wherein
t he schedul e of the conmmunication made during said operation of scheduling
(168) is responsive, in part, to the conmunication resource availability.
16. The method (162) of claim 13 wherein the schedul e of the conmunication
made during said operation of 'scheduldng (168) is further responsive to a
comuni cation station mninmumlatency period. 17. The method (162) of

cl ai m 134wherBiemdthad (14d) of dbieck3 fistheoconeptisvy the speratiomipeior tofaid | me frames

and wherein .the_.sel ected.nunber of t.ine slots conprises the nunber of
frames rPRgEPRAL ’t‘%‘%‘&‘rﬁaﬂﬁ?‘@%ﬁt’é‘g&ﬁén‘ilaﬁ}% Hfvugh T cag%%cfaﬁ*@stdp tgTHS

comuni Gt dhile aBEERIGH |nﬁiéxd>‘ffsbt@,gar§ @ A1aBR&IRh vifictPlo RphREHEdOthe RIPEAGI Ng an
exact nunber of time slots wthin the single tinme frane for conmunication

of one mawirgn theowmmuigcatiphgesostdes dSSQg@Q)duuhg s4id bperatiorcofgssigaingd16de furt her
operatiaqn r enot e at .0 recei (182) of the
data ot rEBREERYEde MrapuRion o RAh P RNOE aFEr e (ot ne 1ot
conmuni cation station mnthln atinme franme of delivery of the data.

15.  The method (162) of claim 13 further comprising the operation of detecting an

indication of communication resource availability and wherein the schedule of the

communication made during said operation of scheduling (168) 1s responsive, in part, to

the communication resource availability.

16.  The method (162) of claim 13 wherein the schedule of the communication made
during said operation of scheduling (168) is further responsive to a communication station

minimum latency period.

17.  The method (162) of claim 13 wherein the radio block is formed across a number
of time frames and wherein the selected number of time slots comprises the number of
frames required to communicate one radio block, the schedule of the communication
scheduled during said operation of scheduling comprising an exact number of time slots

within the single time frame for communication of one radio block.

18.  The method (162) of claim 13 comprising the further operation, at a remote
station, of acknowledging receipt (182) of the data, once communicated thereto,
acknowledgments returned to the first communication station within a time frame of

delivery of the data.



