|  METHOD AND APPARATUS FOR ENABLI NG TRANSM SSI ON OF COVMUNI CATI ON RESPONSE
IN A SLOTTED RADI O DATA COMMUNI CATI ON SYSTEM [ 0001 ] The present invention
rel ates generally to a manner by which to comruni cate conmuni cation
responses, such as control acknow edgnments or traffic data, in a slotted
conmmuni cation schene, such as a GSM cel | ul ar comuni cati on system that
provides for GPRS or EDGE data services. IMore particularly, the present
invention relates to apparatus, and an associ ated nethod, for a nobile, or
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services, suceessotimgslgs.ation, cellular comuni cation systens have

provi ded for successively greater data services. A GSM (d obal System for
Mobi |l e comruni cations) cellular comuni cati on system operable in

conformty with the protocol s%@%m@lgi(;fiﬂq@m‘gﬂﬁom a series of operating
standards pronul gated by the E , 15 exenprary of a cellular
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services that require for their performance the ability to communicate large amounts of
data in short periods of time. The throughput capacity of a communication system
quantifies the rate at which data can be communicated between a set of communication
stations. Generally, at higher data throughput rates, a communication service that
requires communication of data of a given data size can be completed more quickly than
when the data is communicated at a lower throughput rate.
[0003] A cellular communication system is exemplary of a radio communication
system that increasingly is used by which to perform data communication services.
While early-generation cellular communication systems were primarily used for voice
communication services, successor-generation, cellular communication systems have
provided for successively greater data services. A GSM (Global System for Mobile
communications) cellular communication system, operable in conformity with the
protocols and specifications of a series of operating standards promulgated by the
EIA/TIA, is exemplary of a cellular communication system that provides for data
communication services. Network infrastructures of GSM cellular communication
systems have been widely deployed, permitting large numbers of users to communicate
by way of a GSM network. Some GSM systems provide for GPRS (General Packet

Radio Service), a high-speed data communication service. A super set of GPRS, referred



systens have been wi dely deployed, permtting | arge nunbers of users to
comuni cate by way of a GSM networ k. Sonme GSM systens provide for GPRS
(CGeneral Packet Radio Service), a high-speed data conmuni cation service. A
super set of GPRS, referred 2 to as EDGE (Enhanced Data for GSM

Evol ution), also defines a high-speed data conmunication service. EDGE
communi cations, in general, add eight-PSR nodul ation, increnental
redundancy, and adaptive nodul ati on and codi ng to GPRS conmuni cati ons. An
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al | ocat i onslataleadmurScdtdnSaywicadl | ocati ons can be nmade over a plurality of
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s of a frame or group of frames. The
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And, document TS 45.0002(2], Annex B, sets forth required communication-station
reaction times. Multi-slot classes are also defined in the standard promulgation.

[0005] A possible multi-slot communication allocation provides for the
possibility of communication allocations. That is to say, allocations can be made over a
plurality of time slots, even the entirety of the time slots of one or more frames. While
permitted, this multi-slot communication possibility is precluded in actual practice.
Reporting and acknowledgment requirements, set forth in the aforementioned operating
protocols, necessitate that a receiving communication station be able to generate and
send acknowledgments or reports during one or more time slots of a frame or group of
frames. The need to provide for a time slot for reporting or acknowledgment messages,
if only during a single time slot of a group of frames, prevents an allocation of all of the
time slots for the data communications.

[0006] If a manner could be provided by which to permit the multi-slot
communication allocations while still providing a mechanism for a communication
station to return communication acknowledgments or reports, improved communication

performance in a time-slotted communication system would be provided.



if only during a single time slot of a group of franes, prevents an
allocation of all of the tinme slots for the data conmuni cations. [0006] If
a manner coul d be provided by which to permt the nmulti-slot conmmunication
all ocations while still providing a nmechanismfor a conmunication station
to return conmmuni cati on acknow edgnents or reports, inproved conmunication
performance in a tinme-slotted communi cati3on system woul d be provided. 3
[0007] It is in light of this background infornmation related to
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i nvention i%§ opera e }[36’8855{ gure 2 illustrates a graphical
representation of exenplary utilization of the slotted radio air interface
pursuant to exenplary operati on of an enbodl rrent of the present invention.
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embodi ment of the present invention, a nman a nobi | or
ot her, compugsestainiveriost ati on t hat permts the comunication station to
transnit control w e t t data transm,ssions whi |l e al so
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station transmts the control acknow edgnent or other data. The pause in
the reception is great enough at least to permt the comunication station
to change its

Detailed Description

[0011] The present invention, accordingly, advantageously provides apparatus,
and an associated method, by which to communicate communication responses, such as
communication acknowledgments or traffic data, in a slotted communication scheme,
such as a GSM communication scheme that provides for GPRS or EDGE data services.

[0012] Through operation of an embodiment of the present invention, a manner
1s provided for a mobile, or other, communication station that permits the
communication station to transmit control acknowledgments, or other data transmissions,
while also engaging in reception of data during multiple successive time slots.

[0013] Communication reception is intermittently paused while the
communication station transmits the control acknowledgment or other data. The pause
in the reception is great enough at least to permit the communication station to change its
operational mode to permit the transmission of the acknowledgment or other data, to
perform the transmission, and to return operation to a mode to continue receiving the
communication data.

[0014] Autonomous selection by the communication station is made to send the
control acknowledgment or other data, and, responsive to such decision, a receive part is
turned off, or its operation otherwise paused, while preparations are made to transmit the

control acknowledgment or other data, on a selected one or more time slots.



operational node to permt the transm ssion of the acknow edgnent or ot her
data, to performthe transm ssion, and to return operation to a node to
continue receiving the comrunication data. [0014] Autononous sel ection by
t he conmuni cation station is made to send the control acknow edgnent or
ot her data, and, responsive to such decision, a receive part is turned
off, or its operation otherw se paused, while preparations are nade to
transmt the control acknow edgnent or other data, on a sel ected one or

nore tine slots.[odis] B8O bedvidBig HebbsHing th lige &aR@AbAlchtion dtRidnhhecommuni cation
station, the comunication station is permtted to be operable in
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communi cat inr?u ti}i:ﬂ% sgéc%\s/siigee go%l&nqc t?rgg slg{ allocation is active. During a period in which the
mobile station is to send data, the mobile station reduces its downlink allocation to
accommodate the uplink data transmission. When the uplink transmission is completed,
the mobile station reverts its operation again to receive downlink data during all of the
time slots of the multiple successive time slots.

[0018] When implemented in a GSM system that provides for GPRS, or its
superset EDGE, data communication services, communication is provided with one or
more mobile stations. Pursuant to registration of a mobile station, the mobile station
informs the network part of the communication system of the capability of the mobile
station to operate in an implicit mode, that is, a mode in which the mobile station pauses
its reception operations at selected intervals and for selected time periods at the selected
intervals, sends control acknowledgments, or other data, to the network part. The mobile
station informs the network part of its capabilities, for instance, in a Classmark message,
The message includes a field, or fields, to inform the network part of the capabilities of
the mobile station to operate in this mode.

[0019] In response to registration and election to perform a communication

service, the mobile station is allocated a specific set of radio resources for the reception



nore nobile stations. Pursuant to registration of a nobile station, the
nobil e station inforns the network part of the communication system of the
capability of the nobile station to operate in an inplicit node, that is,
a node in which the nobile station pauses its reception operations at
selected intervals and for selected tine periods at the sel ected

intervals, sends control acknow edgnents,> or other data, to the network
part. The nobile station inforns the network part of its capabilities, for
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networ k, sugtthasetaorkiRhitnds st @ili@kfstaagflag 0020] Thereby, the nobile station
is able to be operated to receive data allocated during multip
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pursuant to a tip®z1] In these and other aspects, therefore, apparatus, and an associated method,
is provided for facilitating communication response by a first communication station that
receives communication data communicated upon time slots defined pursuant to a time-
slotted communication scheme. A controller is adapted to receive an indication of when
the communication response is to be sent by the first communication station. The
controller is configured selectably to generate a receive pause control signal used to
pause receive operation of the communication station during at least a first selected time
slot period. A communication response generator is configured to generate the
communication response, available for communication by the first communication
station during the at least the first selected time slot period identified in the receive pause
control signal generated by the controller.

[0022] With these and other aspects in mind, therefore, reference is first made to

Figure 1. A communication system, shown generally at 10, provides for the
communication of data between communication stations by way of a radio air interface.
‘The communication of the data is carried out pursuant to operation of an embodiment of

the present invention. In the exemplary implementation, the communication system 10



sl otted communi cation schene. A controller is adapted to receive an

i ndi cation of when the comrunication response is to be sent by the first
comuni cation station. The controller is configured selectably to generate
a receive pause control signal used to pause receive operation of the
communi cation station during at least a first selected tine slot period. A
conmmuni cati on response generator is confifgured to generate the

comuni cati on response, available for comuni cation by the first
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i mpl ementation in which GPRS or EDCGE data services are provided, the

t eachi ngs of t hd00Ptldelements ol dptdosnnureatipnsyggaud) shoando Fagnse | deohide a st
ot her type A iley b S e . q.,.0th ' i VSt ens
That make. LR O of FOl nEEh Affunife Bu s Bhae12 GATTE E PR ALE
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14 is representative o e station. conmuni cation stations 12
and 14 shalbe refatred imesein dve eefek sedioh anthe mebileatat@nnespuotikelgt iriog and a

nmobi | e sta&jop. reﬁEECtiV%%%é'Durin%E eration aof t§e onmmuni cat j on

system dat’Rtiong FOELRATCatig SKstm, %@E? S pompmynycated, such as pursuant to
performance of a data communication service, between the network and mobile stations.
Downlink communication of data, i.e., by the network station to the mobile station, as
well as uplink communication of data, i.e., by the mobile station to the network station is
carried out. For purposes of illustration, a downlink data communication service shall be
described. An uplink communication service is analogous, and its performance is
analogously carried out.

[0024] The network station is adapted to receive data, here represented by way of
the line 18, that is to be communicated to the mobile station. The data provided by way
of the line 18 is provided to a transmit part of a transceiver 22. The transmit part of the
franscelver operates to place the data in a form to permit its communication to the mobile
station and to transmit the data, once placed in the appropriate form.

[0025] The mobile station registers with the network station pursuant to
registration procedures. Registration procedures are carried out, for instance, when the
mobile station is powered-up and when the mobile station enters into an area
encompassed by a network part of which the network station forms a portion. As part of

the registration procedure, the mobile station sends a Classmark 2 or 3 message. The



performance of a data communi cation service, between the network and nobil e
stations. Downlink conmmunication of data, i.e., by the network station to
the nobile station, as well as uplink conmunication of data, i.e., by the
nobile station to the network station is <carried out. For purposes of
illustration, a downlink data communi cation service shall be described. An
upl i nk communi cation service is analogous, and its performance is

anal ogously carried out. [0024] The network station is adapted to receive

data, here CepnesknicshdeYs d&ihedfin tHehetdting sp&ifiédiah off hel GSVEGRRITBIGEAL ed
to the nobile station. The data provided by way of the line 18 is provided
to a transnind NGO a3 qibodgpet eé thegpesemhigventinsinrludesan exgsiondhat

transcei ver; : 0 , i it

comuni cat ilgﬁrﬁﬁ)gﬁﬁe;m%g%?%tg&&s%%% 1@@ g)nslgﬁ? gor%‘%glﬁls‘%ﬁ?lp?ﬂ@ogﬁdgﬁjegtﬁt%r pl aced
i n the appraperidats af sileuted i00:2G]s ditepaniols.| Ehstradscener @ghs hanerinsthtion diso
networ k station pursuant t Jstration proceg,(u?r es., bRﬁ(ta%j stration

re
procedur es BFHIESH rereye it ,%af Bficgivﬁ§_f“§?|3(?§?s WHE?D_’ OReAOst at i on s
power ed-up and vwoesst fise MERRbHE IR QnEREES ::?1 A1B%&oﬁﬁ4.a¥‘}ﬁe%1lo@£}§PM§&gg by

a network part of which the network station forns a portion. part
t he regi st rradiosesoprass egon the radie airohietfacsthat ¢xvends datiecea UG as sk dnd2naolyile3

nmessage. The .7 ssmark message is defined in the operating.specification
of ¢ e cou tasher R ABtalia By FORE ar iRk b RBRe fre0RielEn:
invention iipgikaees, Rdte Broveltli Bvdhdtthe 1IHEDS | Ifit@SarhHieht TP Bhth ha i RN
capability to send comruni cation acknow edgnents, or other data, at

sel ect ed i rresyNHlieatethdOher iobdeditigna, indigitsie elterapatelf utilived hgtthwrliocstoati B8 al so
i ncludes a jy.e . ceiv ent. b h i i on.
[0026] The WEERIRBRID rb Bl BRRERS AERE OB RHaP Y0 e Yo adbl,

al | ocat es intarthe ¢fesCEMIEBREIEIDGE hemhadiutidh kyiterhEvimdcetinbalotedt ends

bet ween the network and nobjle . stations. The allocation js, in the.

exenpl ary CAPIEHBGRISP SeeMeadEhick EpsEamcs o pdetinediat i Qdreanenrccsgyidiinded by

way of thegdd : : [ Nk Gated.

O her, or éllé%l:%? F%ﬁgﬁ,}&g r?%] ?ch?gpi:ggﬁ%@{ng?ﬁéar?set{ﬂ%t i]%%f:ﬁzgglggg/an?%e al ?%@Eﬁr in

t he al | ocamniosiotef andddhosloesdiur tegichoy parovi cenbinatidns ercahwuble datthen of t he
ce, of a.GS DGE .communi cation system

data. The radio air. i hemrﬁ?a H!GPRS/IF _ _ m
forms a tiAETCIBRGUEn of sl AT TSR AR D H TP E PP AriEe 3PE Hef i ned
at vari ous afib@BULHSIneScaMiéhb Rxpedite the communication of data between the
communication stations, While allocation of time slots that encompass an entire time
frame, or groups of time frames, is permitted, the need to provide opportunity to a
communication station, here the mobile station, that receives the data to acknowledge its
receipt or otherwise respond, at selected intervals to the communication station that
communicates the data, limits the multiple successive time slot allocations. A time
period great enough to permit the communication of the communication
acknowledgment and other response as well as time periods to change the mode of
operation of the mobile station into and out of the acknowledgment or response node is
required. As a result, existing allocations made by conventional allocators 24 do not
allocate the multiple successive time slots of a number that would prevent the generation
and return of the communication acknowledgment or other response. Pursuant to an
embodiment of the present invention, more expansive, multiple successive time slot
allocations are permitted to be made when the mobile station is identified to be capable
of implicit mode operation, thereby to facilitate timely communication of data to perform

a data communication service.



the range of operation of the communication stations. Each tine frame is
divided into time slots, and tine slot-radio frequency carrier

conbi nations are allocable for the comunication of the data. As nentioned
previously, multiple sequential tinme slots are allocable upon a carrier to
expedite the communi cati on of data between the comrunication stations.
Wiile allocation of tinme slots that encorfass an entire tinme frane, or
groups of tine frames, is permtted, the need to provide opportunity to a

comuni cati on st@ORPNAIIBGHBnE AAIEBPiHeaIRERbE B préRddd t0eRLIrNRScil B aflbthe t O
acknowl edge its receipt or otherw se respond, at selected intervals to the
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wel | as tinglopsbt.ods to change the node of operation of the nobile station

into and out of the acknow ,ed&gent or r,esg)f%gse node, i s_ required. 665 a
resul t, existingY9P8lobhsmepile seln Halsongaides aianscslven dgtcgrrresentehdngt
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the generation and return e conmuni cati on now edgnment or ot her
response. Ronsmantattdthareto embpofomentoneéntidnel preisenperatmorsnipbothe mrosieed

expansi ve, |tiple successive time slo al.l ocations are permtted to be
made when ﬁﬁgi%BE?F@eé%ﬁpigﬁmP%mﬁ&8WFWV;@3°%o be capable of inplicit node
operation, thergby2dorAnbbild ﬁﬁtﬁ)ntdlé%i'n%llulﬁw&&@s{ siwPberAdl B dt Q8 psdnor m  a

data communi cation service. 8 [002 ocat'ions made by thé allocator are
provi ded t cmbedimeniod the present myentidre Wseapaniadrss8ds furlstionalbyrsprebensged, t o

transmt the data,provided, b of the. ling 18 .for , c i Lon.to the
mobi 16 st at BN PIT AF st B heSoish o dEuEF nC T Ygdeié

al | ocat or. HyQR3&ksihpeirombiy] ahs hpddrans 14 fakipatek BEédESo ANt hbsleetarien to her e

represented by a receive part 32 and a transmt part 34. The receive part

operat es t drangaiiopairelaskarilsdemenmniiother samprication seFaoRrer.MYHIA CWATEALR onal
ecel e OpS b F ABGRRTof SRRS!S el RIRLE G, kel e onel
gener al | y abm3@nieftioanervirb @i iesierafon! ihe appaaerBSipeneind omnatiobhe thppar at us
38 1sf unthiox(l)lrr]r?ulnlié/atiE)zel %gfsetgnei r‘g}) ggl’nmunicate data upon multiple successive time slots,

including the time slots of entire time frames, thereby to most expeditiously perform a

data communication service. The apparatus 38 also operates, during mobile-station

registration, to form the Classmark 2 or 3 message that informs the network station of

mobile-station capability in an implicit mode.

f0030] The apparatus 38 includes a controller 42 that is provided with input

indicia on the lines 44 and 46 and, responsive to the indicia, selectably generates a pause

control signal on the line 48 for application to the receive part 32. The indicia provided

on the line 44 is here provided by a timer 52. The timer is synchronized to the timing

scheme of the communication system and provides an indication to the controller by way

of the line 44 at selected intervals to indicate that a control acknowledgment or other

communication response is to be generated and communicated by the mobile station

pursuant to the performance of the data communication service. The indicia provided to

the controller by way of the line 46 is here representative of indicia identifying when

communication data communicated pursuant to the data communication service is

received at the receive patt, at least to indicate when the communication data is received

during at least a selected number of sequential time slots. The pause control signal



i npl enentabl e in any desired manner, including, for instance, by algorithns
executable by processing circuitry. The apparatus 38 facilitates operation
of the nobile station to transmt control acknow edgnents, or other

comuni cati on responses, while engaging in a downlink data transfer of
GPRS or EDCGE-formatted data pursuant to a data communication service. By
its operation, the apparatus 38 permts @peration of the comunication
systemto conmuni cate data upon nultiple successive tine slots, including

the tine sl@tsedafy @etobtedllel FEbS W@&to sy a0t Ms@tﬁféﬁﬂtﬁ)h@lﬁ%ey perform
a data communication service. The apparatus 38 al so operates, during
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to be applied to the receive part 32 pauses operation of the receive part

to pause i 8 tapexninpetivsen despyisolpivia angthageeraes ¥d wt@dec‘@ﬁ%ﬁmhs a
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EDGE specification T'S 45.0002[2], Annex B, are also taken into account, the time
period during which the receive part is not operated to receive and operation upon
received data is correspondingly lengthened.

[0032] As the operation of the receive part of the mobile station is caused to be
paused and the transmit part of the mobile station is caused to transmit during selected
periods, such as during a single time slot of a group of time frames, multiple sequential
time slot allocations for communication of data to the mobile station can be made, and
communication data communicated pursuant to the performance of the data
communication service while also providing a mechanism by which to generate
communication acknowledgments or responses or to generate traffic data, also pursuant
to effectuation of the data communication service.

[0033] Allocations made by the allocator 24 are made implicitly in conjunction
with the operation of the apparatus 38 embodied at the mobile station such that data is
not communicated by the network station to the mobile station during the periods in

which the operation of the receive part 32 of the mobile station is paused. Data is not



generator 54 that is selectably operable to generate a comuni cation
acknowl edgnent or response or traffic data that is provided by way of the
line 56 to the transmt part 34 for transm ssion therefrom In the

exenpl ary inplenmentation, the operation of the generator 54 is in
synchronicity with the generation by the controller of the pause control
signal, either in a concurrent or tinedl¢elationship. Synchronicity is
here represented by the Iine 58 that extends between the controller 42 and

t he gener at@ht BAthe ABRvork BRLHE GALY rcAREbild fARNTE holetdePiogesiREteoni zed
such that the pause control signal causes pausing of the operation of the
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as those sehofirstdtionn t he GPRS- EDGE specification TS 45.0002[ 2], Annex B,
are also taken into account, the tine period during which the receive part
i s not operated [Pe34dasied iHRsraiser mpresentetingn shavar asngendlyc 04, fepresentative
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of the data comunication service while also providing a mechani sm by which
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detect the _co i cati on acknow edgnent or ot her response generated and
transmtt eallw%r tl}ﬁp@p}néurggaéippdﬁ _tl(‘l:]e data to the mobile statiore. 9

[0035] Also pursuant to operation of a further embodiment of the present
invention, an uplink state flag (USF) is sent by the network part to the mobile station.
When received at the mobile station, the uplink state flag, or its absence, is
determinative, at the mobile station, as to whether the mobile station sends data back to
the network station on uplink-designated time slots. If the network station elects not to
send a USF, the mobile station operates solely in a receive mode to receive downlink
data communicated upon the allocated downlink channels. If, conversely, the network
station sends an USF to the mobile station, the mobile station is granted the opportunity
to transmit data, such as in the next or subsequent block period. And, subsequent to the
transmission by the mobile station, in conformity with the instructions of the USF, the
mobile station returns to the receive mode to receive downlink communication data
during the next subsequent block period.

[0036] With respect to the exemplary implementation in a GSM/GPRS/EDGE
communication system, an embodiment of the present invention provides the capability
of an amended TS[4] 44.060 standard promulgation to permit implicit support for control

acknowledgments (Ctl-Ack) on an uplink every certain number of downlink blocks, by



[0034] Figure 2 illustrates a representation, shown generally at 62,
representative of exenplary comrunication allocations over a plurality of
time slots enconpassing a group of franes. Here, six frames 64, each
formed of six tinme slots 66, are shown. Tinme slots that are allocated for
downl i nk communi cations are designated with the letters "DL". And, tine
slots that are used to return communi catibn acknow edgnents are desi gnated
with the letters "UL". In this exenplary representation, nultiple

successi Ve rellidiBy Sle@onBhe asdidrdet 6Onf Gk ofl MR 10Nk GOFET I ¢ian 90 Sha@bbyt he
data. And, nore particularl e/ mul tiple sequential tinme slots encong)asm ng
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solely in aefiggei ve node to receive downlink data conmunicated upon the
al | ocated downlink channels. |If, conversely, the network station sends an
USF to the nobi I[80XHdtigwa 3 ittheratsti methed.asshpwn geserghlnat ¥4 rethescolipue olifict y

B N i T
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node to recei ve downl i nk comruni cati gn data during the next subsequent
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of when the communication data received by the first communication station is

communicated by more than a selected number of successive time slots.

[0038] Then, and as indicated by the block 86, a receive pause control signal is
selectably generated. The receive pause control signal is used to pause receive operation
of the first communication station during at least a first selected time slot period.

[0039] Then, and as indicated by the block 88, a communication response is
generated. The communication response is available for communication by the first
communication station during the at least the first selected time slot period.

[0040] Thereafter, and as indicated by the block 92, reception is paused at the
first communication station during the first time slot period identified in the receive
pause control signal. And, as indicated by the block 94, the communication response is
sent to a remote station.

[0041] Thereby, through operation of an embodiment of the present invention, a
manner is provided by which to permit multiple successive time slots, such as those
encompassing entire time frames, to be made and used upon which to communicate data

to perform a data communication service. Receive operations at a receiving station are



enabling a nobile station to observe conformance to reaction tine

requi renents set forth in the existing pronulgation of docunment nunber TS
45. 002[ 2] whenever the nobile station requires the transm ssion of an
uplink control acknow edgnent. For instance, a DL TBF is sent, responsive
to assignnent, i.e., allocation, of tinme slots TSO ... TS6 for twelve

bl ock periods. And, then, for one bl ock p&zriod, the DL assignnent is
tenporarily changed to, e.g., TSO...TS3, while the control acknow edgnent
is sent on gabgedilstivbted inthead$6 bGRiTeINe redei@ng chineRbliGstati dittoarhéere
reverts to TSO .. TS6 for another twelve bloc% period. [0037] Figure 3

i || ust rat estnd UABEIREOmERBFALIGE Aeknem ! gdgamengpor qthgrespentsst i ve of the net hod
of operation of ' : r o i on.

Faci |1 tates coroninonn isannt BschNtyR oo f el thhes iRl g o
recei ves canventioogdriddhe s@gt af denmueaitioatskeuld ponndcessariBl ot ldmidef bydds pur suant
toatine s/jotted c ni cation schenme. First, and as indicated by the

bl ock 84, ékm?HHWEatﬁSﬁmHF‘“E@H”Fﬁ@IHBﬁﬁWW}@é@ﬁBﬁy?%gﬁéﬂ@@mmg PMBe sent by
the first comunication station is detected. In one inplenmentation,

addi tional detections are nade, such as detections of an indication of
when the communi cation data received by the first comrunication station is
comuni cated by nore than a sel ected nunber of successive tine slots.

[ 0038] Then, and as indicated by the block 86, a receive pause control
signal is selectably generated. The receive pause control signal is used
to pause receive operation of the first comunication station during at

| east a first selected tinme slot period. [0039] Then, and as i ndicated by
the bl ock 88, a communication response is generated. The conmmuni cation
response is available for comunication by the first comrunication station
during the at least the first selected tine slot period. [0040] Thereafter,
and as indicated by the block 92, reception is paused at the first

conmmuni cation station during the first tine slot period identified in the
receive pause control signal. And, as indicated by the bl ock 94, the
conmuni cation response is sent to a renote station. [0041 ] Thereby,

t hrough operation of an enbodi nent of the present invention, a manner is
provi ded by which to permt nultiple successive tinme slots, such as those
enconpassing entire tinme franmes, to be made and used upon which to
communi cat e data



to performa data comuni cati on service. Receive operations at a receivVving
station are 12 paused at selected intervals to permt the receiving
comuni cation station to generate and transmt comunication

acknow edgnents or other responses. [0042] The previous descriptions are of
preferred exanples for inplenmenting the invention, and the scope of the

i nvention should not necessarily be limt®d by this description. The scope
of the present invention is defined by the following clains. 13 Wat is

cl ai med i s:what ARahRigys: for facilitating communication response by a first
communi cation station that receives comuni cation data comruni cated upon
time slots defined pursuant to a tinme slotted comuni cati on schene, said
appar at us conpriki ng: Appagns foslfi@htatidgperethunpatiecespesabyiarfdstcat i on of when

t he conmuni cation .respons to be sent.b e first co ni c

Stat i on " SRR BHE T RGRIoR it Fesiieg coel biselnt e sOGEMEI R thoR i Je pause
control si mhc&F@dum tPRUAR sIREEIHAMnARRERbh Qhele, sdilQppdrhst coApAMAE.Cat i on
station during at least a first selected tine slof period; and a

communi cat | o n r es pongecogénbeaadepted dnfacgivead indicajioneart a%@ntthﬁécor@@mﬁi@at i on
res pO nse, éé)ls %0 E)% gen? B?Tli]{' nfir%? rﬁmag!%éattior}Fstf & rns 1éalg 80 Cllrlié‘:g nél}lf? e t at i on

during the a Peast e gt perro in the

recei ve pauskctabyithgehersiegnatei gepaikatesrdigal the wp:mb k&eivedpertfien of
appar at us of cla|n11 wherein said controller is farther adapted to receive

an i ndi cat iTBhiEt cORBRNICAROT YRR WG & feadbt Brst adestedbdmpylot ﬁ@mfd g
conmuni cation stati Orhdo% &W%q@gp%qsgggdepﬂom%ﬁgﬁga@o er?e?it@‘t\ﬁ ed nunber of
e ation o

successive tine slots, rein-gene e reCel ve pause contro
signal in coesmmmtme;resnpunq@aa\ta,ﬂabh fbheommdmcathomhsy i f‘xrsirmrnﬂmmd:atmn of t he

conmmuni cation data dyrin e .nor n the selected punbe t h

SuCcessi ve Sttt duph Hie 5 eatile SRR SFHER OBt SGRTIS GHERE fl BRESENEPLI ot t ed
conmmuni cat i8Ry SIGHERE edé@jtéd"l <fill apmsoligach frane formed of a group of tine
slots, and wherein t%e sel ected nunber of successive tine slots conprises

a plurallty of time slots formng at least a frame of tinme slots.

2. The apparatus of claim 1 wherein said controller is farther adapted to
receive an indication of when the communication data received by the first
communication station is communicated during more than a selected number of
successive time slots, and wherein generation of the receive pause control signal in
responsive, in part, to the indication of communication of the communication data during

the more than the selected number of the successive time slots.

3. The apparatus of claim 2 wherein the time slotted communication scheme
defines frames, each frame formed of a group of time slots, and wherein the selected
number of successive time slots comprises a plurality of time slots forming at least a

frame of time slots.

4. The apparatus of claim 2 wherein the at least the first selected time slot
period identified in the receive pause controls signal comprises at least one time slot of
the successive time slots during which the communication data received by the first

communication station is communicated.



4. The apparatus of claim2 wherein the at least the first selected tine
slot period identified in the receive pause controls signal conprises at

| east one tinme slot of the successive time slots during which the

comuni cation data received by the first comunication station is

communi cated. 14 5. The apparatus of claim 1 wherein the conmuni cation
response conprises a comruni cati on acknol# edgenent that acknow edges
recei pt of the communication data received at the first conmuni cation
station and whergi n SHihpp@RFlsNUf@almONWhEEHRE SEMBRARAASIOFesFEI¥P b PEsc3
conmmuni cati on acknow edgnent generator. 6. The apparatus of claim1 wherein
t he communiEBIFEKHRTkRORIsAgmend dhat pelgromledagatesciphaf tisspaimpnigatign

conmmuni cat i r i i tor. 7.
The. appar at o AR AN RATE AR RATRY LAt Bl kR S BRER 00 ses
a recei ver raspgnyh@meratortdoenprsces venpatigeti@ondkhovlclipgieal gqerssrat ed by said
controller is applied to the receiver to pause receive operation thereof
during the first selected tinme slot period. 8 The apparatus of claiml
wherein the firsf conpguny f)%tahf%rbf%ta%%'loﬁher&ﬂgﬁ’%b&ﬁﬁuﬁicﬁﬁ&%%é&s@Eo@[f}ﬁlses
wherein the connunlcatlog response generated by saird comuni cati onh
response gdraiiadan and whppin sid tonmheicatiansapdrise gefapatoc compnides attiadinc ddter e
from 9. The apparatus of claim| wherein the at least the first selected
tine slot 555?%@& conprises a duration | engthy enough to permit the first
communi cation station to change operation thereof to permt conmmunication
of the communi cation response, to comunicate the communication response,
and to return oper at il0% aphaeasio! chiimdcehereinthefirst eormyhisationosfaidet a. 10. The
apparatus Qqf al rei;n . th ni ion . r n o i qtraffic
ot e, “wher SPROGRE ieshneraP Byl FRCREILE RS So A FORAPRF R GRTRE P55t el 10
receive acshtadlierid gplicddd tatré@iver 3@pelise ovaliRi Patation thesEalsigg genrmat or
configured to generate the. comrunication response conprising the traffic
dat a when tHEEY I 1At R§Phdi cation is of a selected val ue.

8. The apparatus of claim 1 wherein the first communication station
comprises a transmitter and wherein the communication response generated by said
communication response generator is applied to the transmitter for communication there

from.

9. The apparatus of claim 1 wherein the at least the first selected time slot
period comprises a duration lengthy enough to permit the first communication station to
change operation thereof to permit communication of the communication response, to
communicate the communication response, and to return operation thereof to receive the

communication data.

10. The apparatus of claim 1 wherein the communication response comprises
traffic data, wherein said communication response generator is further adapted to receive
a state flag indication, said communication response generator configured to generate the
communication response comprising the traffic data when the state flag indication is of a

selected value.



15 11. The apparatus of claim| wherein said controller and said

conmuni cati on response generator together operate autononously. 12. The
apparatus of claiml| wherein the tinme slotted comuni cati on schene
conprises a GSM (d obal System for Mobile comuni cation) comuni cation
system that provides for high-speed data services, wherein the

communi cation data received by the first5Scommunication station conprises
hi gh- speed service data, and wherein the receive pause control signal

generated by said, contHelpperatiRafRIMOPRh@tinaRiddontBBef dndshid aiticdhi on
station to receive the high-speed service data. 13. A nethod for

facilitati HgSroppmEamictser tegctherspsrseatignameushst  communi cation station that
recei ves conmuni cati on data comuni cated upon tine slots defined pursuant
to a tinme slotted conmuni cation schene, said nethod conprising the
operation of: sellect affleyapperrarsaifichgma wegeinutRe i tRdrRbiolunsdagoakchegrd t o
pause receive operation of the first conmunicatjon station during at |east
a first sel®8wedcys FaMs{gobalysisicayior MRPil§erRITBUNISALIPHCOBFHALTOA BT

response, i B C i 1.0 h. i i cat i on
Qur i g the S Aroaap iophieFrPBM ARGy o G im SR FRLe O | he
recei ve paubefisontmounshgmnattagenemaireds bightspgedsseird co pate adndovhanéingled ect abl y

generating. 14. The nmethod. of claim. 13 further conprising.the eration,
i or 1o SAPHNHERTTYN SN BErRHIY) e RO P aFs RERSEE A e

i ndi catl On_c@fnrﬁﬂ?%_tibli‘%taﬁ@mwc@i%&Migﬁ-@ﬁ&ﬁ%@ﬁ/iéédaw be next by the fast
communi cation station, and wherein generation of the receive pause control

signal during said operation of selectably generating is responsive to
det ecti on of thq3indicatio ur.t her conpri sing

e 15. ..The met hod .of. claim 13 f
he operat o of et L IHGART TieH bt Gt BHT Y B SRS B cat o dat a
recei ved byoituridatish s@E0H N eakbiven cah@thRAtion §ats esmiHintateddipby tifiystotb han a
sel ect ed number of successive tine slots, and wherein eneration of the
recei ve pad§Bneopirsusnt & yiae sintier sgmanmiratipe peemensaf mediasqoghiping the
generating obérafib’x‘i Lper responsive to the indication. 16
selectably generating a receive pause control signal used to pause receive

operation of the first communication station during at least a first selected time slot

period; and generating the communication response, available for communication by the

first communication station during the at least the first selected tie slot period identified

in the receive pause control signal generated during said operation of selectably

generating.

14, The method of claim 13 further comprising the operation, prior to said
operation of selectably generating, of detecting an indication of when the communication
response is to be next by the fast communication station, and wherein generation of the
receive pause control signal during said operation of selectably generating is responsive

to detection of the indication.

I5. The method of claim 13 further comprising the operation of detecting an
indication of when the communication data received by the first communication station
is communicated by more than a selected number of successive time slots, and wherein
generation of the receive pause control signal during said operation of selectably

generating is further responsive to the indication.



16. The method of claim 15 wherein the at |east the first selected tine
slot identified in the receive pause control signal generated during said
operation of selectably generating conprises at |east one tinme slot of the
successive tine-slots during which the comunication data received by the
first conmunication station is comunicated. 17. The nethod of claim13
wherei n the comuni cati on response conpriges a comuni cation

acknow edgnent that acknow edges recei pt of the comrunication data

received at the first comunication station, and wherein said operation of
generating the communication response conprises generating the

comuni cati on acknow Bergnethed of glanmrhé wherdio theort lesstathenfing slieled timetsind
communi cat ;a1 %99ﬁ%ﬁe&8g£§%%§%?%%%%%%%Pg%%%%gﬁ@%gﬁﬂﬁ&ﬁk%pﬁ%h%foperat'On

of generating pﬁ% communi gener ng the traffic
data. 19. Tekcmbhhgmeefinglcampridesd o Wathek ttengiol & thgsidaessdpainad-5108 duking
pausing reception at the first conmuni cation statigon during the first tine
sl ot peri od"higlHie omagur satiopylatareeay by g Sestcommyicatiog siog &ner at ed
during sai dg lg&ﬁﬂf of selectably generating the receive pause control
signal. 20. The nethod of claim 19 further conprising the operation of send
the comuni cation response generated during said operation of generating

the comuni cati respons 0.a renpte station. o :
A e metﬁoé of calalm T? w%erem the communication response comprises a
communication acknowledgment that acknowledges receipt of the communication data
received at the first communication station, and wherein said operation of generating the

communication response comprises generating the communication acknowledgment.

18. The method of claim 13 wherein the communication response comprises
traffic data and wherein said operation of generating the communication response

comprises generating the traffic data.

19, The method of claim 13 further comprising the operation of pausing
reception at the first communication station during the first time slot period identified in
the receive pause control signal generated during said operation of selectably generating

the receive pause control signal.

20. The method of claim 19 further comprising the operation of send the
communication response generated during said operation of generating the

communication response to a remote station.



