SYSTEM AND METHOD FOR MOBI LE COMMUNI CATI ONS CROSS- REFERENCE TO RELATED
APPLI CATI ON 5[ 0001] This application clains the benefit of and priority to
Eur opean Patent Application No. 10305512.5 filed May 14, 2010 under the
title SYSTEM AND METHOD FOR MOBI LE COVMUNI CATI ONS. [ 0002] The content of the
above patent application is hereby expressly incorporated by reference into
the detailed description hereof. 10 TECHNI CAL FI ELD [ 0003] The fol | ow ng
relates to systens and met hods for nobil e conmuni cati ons. BACKGROUND

[ 0004] Dat a transmi ssign rates for nmobile devices have increased in part due
to the 15 devel opment ' oreMANRMEIHODAQR MORHLE GOMPUNGATONSS t he Enhanced
Data Rates for GSM Evol ution (EDGE), al so known as Enhanced GPRS (EGPRS).

It is a backuessireprmadtErel AEbArPIRATIG Phone technol ogy that allows for
i mproved damﬁraq_@mﬁﬁaj on rates as an extensjon on top of standard G obal
Syst em for i e '¢B 'ﬁ?IBBP'F‘Bﬁéhe?@S?W of ang §sTYAQ EwAeRan EateniApplication o bot h
GSM and EDGE. 103085121 filesidviayt 11402010 findeDBE tife/SV STEMOANRIRE OHOEYORWeTBIEDCE Wi | |

further inctepmendairfonNg ansm ssion rates. One such feature of Evol ved EDGE
is the Downlink Dual Carrier (DLDC), which allows a nobile device to

recei ve dat t ' t.fre cy.channel s at the same time, doubling
the downl i nlEm'?Er oﬁ@%%&&gﬂ?ﬂﬁbﬁgﬁé@%ﬁpﬁ\'%n&%@ HRA yl\'ﬁ%rporaEe by

[ 0006] EnbodFi9EResNRithe defpded descrigiasdierassed by way of exanple only with

r ef erenge to 25 t he appended draw ngs wherein: [0007]FIG 1 is a schematic
di agrami | It@gmﬁsgl_n,g & hobi | e devi ce exchanging data on two different radio
frequency channels,. FOOQS] FIG 2 is a block diagramof an exenplary

enbodi nent [8903h e oloving/elales torsyeierog adanettpds for mobile sammerieatipnst ust r at i ve of
an exanpl e gy at may be used to 30i npl enent the fast downlink
frequency swtching nodule of FIG 2. [0010]FIG 4 illustrates the
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i 11 ustrat i olgfordRD@Raap knopn exbdwnted GRS (EGBRY). titiea Blc@rdeduetibion si gnal
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nmobi | e st ateix%n ware stored on a

di osed here|n_ i.ncl ude rdware and soft
t angi bl e corrpu?'%{rgnﬁ!éna%e?gap%ar?rélﬁpﬂr’??’?%ﬂ& D,rﬁnaggicﬁ'ﬁm Heatans @ﬁ[\” ‘cause the nobile
station to receive first data froma carrier on a first frequency using a
first receil0P] of A ARPRADHPIrleds bath GAMiand EDEErasinimduction abERGE Beatition f r equency
of the ar ror Evolues ERGEtWIE ustee Dodaseaiari thesmiddbahibtee dOhauth festreleeRivegr 1 s
recei ving teise it e tpodAinR o4l dahgr Edﬂ.ﬁch\nﬂ?éﬁéf%s a%gizerc%?igé $ERRsa0g data from
the carrier on_ the second fre%uency sing the second recefver uPlng a
di fferent tYNEEFBR TEGEOCY HAGIS &t BF apimes fRublingdhe danslinkdirougha@14] I n sone
i npl enentations, the hardware and software further causes the nobile
stati on to BRtefPRRCRIBTIGNGT HiH DRAWBKISot s wit hin each of two consecutive
time division nultiple 15access franes, wherein the frequencies of each of
the two tii€pod] vi skrawdimehtsiwdll rewae deksbddigmag obgxemplt biipwigeterdnie SONME

i npl emest aty erbd bRGiInGORAd §,:st ation, the hardware and software further
cause the nobile statioh to sinultaneously perform a nei ghbor cell

measur enen i ng .second receiver while the first receiver is receiving
the first g%dt@. I ﬁhggﬁf SUEHF W@W@ﬁfftﬁup%ﬁE],Ob"leﬁg‘”?‘?e‘?xgﬁﬁ%g €81 P Weasur enent
i s perf or ntfewutpeigremyenayichanselst 20of the tinme division nultiple access
frame. [0015]1n some inplenentations of the nobile station, the hardware
and sof t waf@Oo8Lr t Ri€x 2 caek tigramabad exesiplatyicaibodif et bPOGBBIE daiel Ndi cation to
the carrier that the nobile station supports fast downlink frequency

swi t chi nlg. [0009}5 ONEIG. m|aﬁﬁﬁﬂ{a&giu9t%ve 5f%ﬁe§?ﬁdé ;ﬁéce?bstﬁ?tﬁid'y%g'd%qyt EopgiSngb' : n
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whil e the cgnd receiver is receiving the second data during the different
timeslot. F I6] ArlSEHETusERERH{BP Lechiyng 1eRiQshiPiobw $XABPa Hetesrivetandiee and
sof t war e stegoedireogives. t angi bl e conput er readabl e nedi um that, during

operation, cause the nobile station to establish a communi cation session
wth a comuni cati on network and send nobile station



30capability information elenment to the network, wherein the nobile station
capability information el enent includes an elenent indicating a nultislot
reduction for dual carrier operation for enhanced flexible tineslot
assignnment. In sonme inplenentations, the elenent indicating the multislot
reduction for dual carrier operation for enhanced flexible tineslot
assignnment is an enhanced flexible tinmeslot assignnent nmultislot capability
reduction for downlink dual carrier information elenent. In some

i mpl ement at | , Rae dua] carrier eration is downlink dual carrier
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for enh i ass nnent 10[ 0018] I n sone such

i mpl enea%]aﬁf%fﬁg‘% [ﬁgéwmp INGSr e cause the nobile station to
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flexible t'sfﬁﬁ&t t@trec@ﬁ@bélé‘%ﬂittmﬁmog%tﬁh RLAAG @o%%%‘emﬁ% M\%lonorhuf CEI ve

timeslo alternatjve enhanced flexi b

mul ti sl %55 @F%?&%P 5t ‘P‘n'ée’%%'ﬁf AUEPSRS %ﬁachd’éthetvm tﬁ@ d&"ﬁ'?é!)f”‘t‘ﬁmﬁaﬁ%ﬁ%er of
recei ve ti ieskore derppioit ssdeliyplérhentaroin df thesraald waionlund agivarnaaced f 1 exi bl e

ti mesl ot a%ﬁﬂv@tﬁmmtac@c@éitre%%rer@taentofbﬁthEHJzéohat ;SHrfan?QH& HoBlkefjor dual carrier
250peration for en ot assi gnnent subtracting the
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5det er mi ne e¥ipRiish pamngnisatiansgesioninith aconmaetiorcreatwdrieandaped mbbile stafier enhanced
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the nobile station, the hardware and software further cause the nobile
station to omt the el enment indicati.eg the nultislot reduction for dual
carrier operation for enhanced flexible tinmeslot assignment fromthe nobile
station capability information el enent when the nobile station is capable
of receiving fewer than the maxi num nunber of receive tinmeslots for a
signaled nultislot class of the nobile station. In sone 15i npl enentations,
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nobi | e device 10 that supports DLDC can receive data on two carriers
(frequencies) sinultaneously. Alternatively, as described in further detai
herein, when a nmobile device 10 that includes the dual radio receiver

equi pnment 14 and 16 is in comunication with a single carrier system the
nobi | e device 10 may utilize the dual radio receiver equipnent 14 and 16
5to0 increase comrunication rates in the presence of a frequency hopping

net wor k. For exanple, when the base station 12 uses frequency hoppi ng at
time division nultiple access TDN%? franmes on one or nore of the carriers,
the radi o ras&@imRstis g aThgREdieie tragslobessiggaent myltiplaicapapiitydedugtiondel, before the
downl i nk  cafowhik dir paridr iresineaieRiment esomdihflerm@tdibvethe@dalcandnt 16 may tune

to the next Llrag&qgmh%%uglg%lenoée%(Jm be ready to receive data during 10t he

next frame o|pecept| on co recéiver may additionally perform

nei ghbor i n ?c)ﬁ measur ene %se station identity code (BSIC) decoding
activity priP ¢ oLLE ”Efﬁ?’?f 'R PR SHERT CepEY iPloHpAtion ARl di ngl y t he
swi t chi g tfinther U@tﬁdenededood an ¢lemend bidibaing & atuitisint redicidndbrabiaichaiss can be

reduced to oﬁ@ﬁa@onqsrr@h mhceaetefaux%ﬁéwta@sﬁmeme é}%ﬂ' Mol used to allow the
use of 8 da nication frame. Duri n% t he next

frame, the ‘%@?'B%”t%‘f’“sl‘gﬁﬁé“o&hea?tat}oad?%hqn@’{‘?é‘? WSOl SYEn e TROIERAI9E are t hen
reversed. [tQCS|tbaelehent mdbiiing treeniiset rkQudion fopdratairiegoperatiBLOC node with a

net wor k, t%hﬁ%ib@fﬁmgﬁ&tﬁsgif—ﬁ%f{Ed and, hence, the anmobunt of data that
must be processed by the nobi device 10 is increased. Accordingly, while
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detail bel v i reduced
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both a recelv it can be
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recei ve si nedetvatieeiss fpr thé sighdiddenataior flise gtiea moti®.stafit)27] The nobi | e device 10
can be a two-way communi cati on device with advanced 30data communi cati on
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10, it may fcb%nEa@efrﬁ’d’hﬁ@@hhﬁﬂ:eaﬁex@oléjtﬁﬁe%loﬁ%‘é%ﬁﬁéd?%uﬂ@?ﬁ'c&@s ofﬁ‘hetdi\ﬁbﬂw@ﬂtsdﬂager a
cellular te ess 35l nt er net

appl i ance, d&gpmm%% pai %%'Wi’eégﬁe%e V%&'g\g?%tga(wqﬁﬁi b&&e\ﬂ‘%ﬂ%ﬂ?ﬂc’f"gl‘r&ﬁhony
capabi | i t i @ghancedlifesibimtipeslel ageiaimest, A detenmia the pdsisiolTeductiatfor dvaligsrier i N a

systemish atopér&ttdﬁ%ﬁeh%&&ﬂlef«@lé tfﬁ]@él&tla%tj?ﬂ%h%yrsgl&ﬁdc% 1 haxbr@UnBurier UShed

i nformation host s e 28] An exenpl ary
confi gur at |r%cr?w$ est[%s SUHBYI eﬁéy g']g\‘ﬂogﬁe %‘5‘0“ g“r P L qu?f?ea?ﬁig’élg? H‘L 906; 2. 5Referring
first to Fla@lgrmentjrﬂmme mhRdmen nuinker gf tetainekimgslolg faian aferrmtivesstbanskdr y

embodi nent fiefibidinENv hRigHPuh GRiItLG: clabb 6F thdRbbIe ségoH. ce 10 conprises a number
of conponents such as a main processor 102 that controls the overall

operation ghozbe. m[UPrIeL &p%\éhﬁﬁon;%e 5@(@1"@%&%&1&9&% Eéﬁ@ghh%ﬁe diddGh hdi ng data

and voi ce communi cations, are performe rou a comuni catlon Subsystem
104. Th® cGRRYHE heelemsnidurinalag tagm ?L*Eﬁi"tf%’(‘:‘%tiové% PP CBRRIRAKP 10sends data to
a Wi r el ess enenomtflexi2ie imbsiotiabidignexgypie@rmyneatpadingme nimindr ot reezivetibiesiats devi ce
10, the Comﬂ'aﬁé‘ﬁdtl%rﬁ%b%bfﬁéxﬁ{@ hMiof %s@ﬂrﬂ%dtﬂw‘dﬁ 6 c!(%?%é\“%r‘?e%&kﬁé‘&gnw th the

GSM and GPRS standards, which are used comuni cati on
confi gur at (968N NVYPUN BUTRE Piecelys|lmesies @réﬁ'énaf?dd?”“@%éﬁﬁsé’f they ol ved EDGE
or EDGE Evwoidbia station alstedniscaisisdduralboviesr oNeveisttianesiais deppaitsel bytihel rhobidei ng
defined, but it is believed that they will have simlarities to the

15net wor k behavi or described herein, qand it will also be understood by
persons skilled in the art that the enbodi nents described herein are
intended to use any other suitable standards that are devel oped in the
future. The wireless |link connecting the conmunicati on subsystem 104 with
the wireless network 20 represents one or nore different Radi o Frequency
(RF) channel s, operating according to defined protocols specified for
GSM GPRS 20 conmmuni cations. [0029] The main processor 102 also interacts
W|th add|t| onal subsystems such as a Random Access Nbrmry (RAI\/9 106 a
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m croprocessor. The battery interface 132 is coupled to a regul ator (not
shown), which assists the battery 130 in providing power Vi- to the nobile
device 10. Al though current technol ogy makes use of a battery, future

t echnol ogi es such as micro fuel cells may provide the power to the nobile
device 10. 20[0033] The nobile device 10 al so includes an operating system
134 and software conponents 136 to 146 which are described in nore detail
bel ow. The operating system 134 and the software conponents 136 to 146 that
are executed by the main processor 102 are typically stored in a persistent
store such HRUOPHEteigeHMARRYR Purtlens of raEfiveimasists syrpertady theanapiidgatienr ead- onl y
menory ( ROMuriog ergiamdel dexitt torealgeaseigen@nidelenaibe £RaWIIN vallres eubtlstngtdeed i n the

t || 134 dth
ggft% ' ggﬁgﬁ%ﬁ@ﬁemtea@% Bdes’B’Es &{qpértasbgmst@bte%gmm&n?t“e A Onse or

parts t her e8fMPEIRL{ECHKe {raasiotorthe ?Qﬂat%d'é'ﬂs'iﬁrﬂaés@ftwtﬁ'? Ftét'%‘t %ﬂde such as the
RAM 106. 5 O detarmie frewadtislooedyptmeéartcsalcaiieadps aiidreion ehbdrideetbxibRSimesiomel | known

to those skgsgg,egedtg,gug@acg,qgtthe IeQQcEﬁélul Jhe a@g%%?mdmemntdb\g?& rec%pgl ications 136

t hat control asi ¢ dev| ce operations g voi ce
comuni cat i BT?SIQBBP‘?F’@Q?q Ryrile W?Stﬂ@"lq%'tgeﬂ”f‘%e‘bt‘?ﬂbﬁ nw%tqsegruwr fea 10 during
i ts manuf achemexim@ohomigr of raqepk icadidto s theayerhdicd eHiencad NBGRA@RsRPP! i cati on

138, a deviggoshat RulBiitke d4mdydghagnal | nformation Minager (PIM 142, a
connect nodule 144 and an I T policy nodul e 146, a fast downlink frequency

swi t chi ng duction si dul e 150. A nessage
appl i catl ogﬁ%i} can%gléa‘ aerﬁent%lf soqute%q&)gmengn q“%%%t%éﬁﬁ”fiﬁa'twaét W& a user
of the nobidaesedas/mekie i’@f'ftndo aBihie alstientdsivriing ted madiisiod redectine Bs agbsarienher ei n
nessages ardpefaydh f6ranhancsd xR mnesat:thes@dn%%hrdﬁetﬂ@ﬁMbIFbQ&trm cal Etﬁmtﬁob' l'e device

10. A devi 40 I‘OVI e devi ce state
nodul e 140q§ﬂ€%?%nselﬁqtjwmnjm HE SR Fc%p%bi‘t ‘i r?cgmgg tﬁ“’@dth?rhthf)g‘faﬁ?‘g't’ ent
menory, suclHmag of rpeeivy t&@lﬁioﬁé‘?f@rsy@"i'%mw@%bttchﬁOfBIEhiI@btlms{taion sinsohe | ost when
t he nobid e idgvmetatibhs, the htaﬂdﬁvﬁ}@@n@&fﬂw@{e fur%ﬁ&uﬁ&“@ﬁwbﬂés@ Mt@rﬂ%lt tmacl udes

functional i nana nferest to the

user, such etléhtefnght%l&'t r&ath] ngot deﬁnctron for%ﬁﬂ ?amer é’ﬁ?falﬁ?ag% galéagceq fﬁé’f”ﬁnt messages,

contacts, d’ﬁleé'ﬁtcféﬁ'gfeﬁéﬁéﬁf%” the mabilpsiatien sapklilsy infarmktiomsienent endiodudaiat h t he

Wi rel esls neﬁmusmkreatﬁbtlondﬁomm'ﬁmﬁu.iﬂaﬁﬂér@alltééf rb$BRJeB FOR RFe LARGvHRR THEWHufAL | ON "

protocol s t comruni cate wt
s%&n %E%aﬁl@gWeEe%g tﬁ) gx gu r{ibeg ofq?cee%e glges?tgﬁfghar}ﬂteglﬁtwgm erprise

t he vmrelessm ure and"

syst em 24 h&hanged ff%‘B'ieIt'@eﬂ‘é\?P%@W@Ot ql@S%tmm@ieeﬁtﬁtm interface with. An IT
policy nodule 146 receives IT policy data that encodes the IT pollcy, and
may be resfef2a] bl Wethods wﬂgmezwsrtglrmmheaetbemﬁMemahcms otthe okl stabieh " Set

Maxi mum Pasgsddhidict&pts” | T policy. [0035] The fast downlink frequency
switching nodule 148 of the illustrated exanple 15controls the operation of
t he conmmuni on e the e 100 to use

nul tiple reg%?jvergér%p?%%&? &%b'e e‘gpef\FeHc&g\?elpb'&Tlﬁt’%'h%'%S) 9H°YRd 16 as shown
in FIG 1) CW”FH”'%?“@Q wtjtaelvft%eﬁ? base siaiomig. fTheqaliedpvicoids atle toexshedhsce

swi t chiasg  tdameominanigdcrsivait kadther Wh@ihioosh dirfé(b‘i:‘ ht\#ércﬁ s@h Qa@rsﬁl%tm(oea g., ina
DLDC capab lmﬂei%hteh\g;rkd %’Wa gﬁhan te%?w?@fe%ngatg |s il ustratedabmglafndeot cLIr egquency switching
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reduction signal nodule 150 of the illustrated exanple signals the network
with a reduction of tineslots val ue fsar the nobile device 100. The
reduction of tineslots value is used to signal the reduced capabilities of
t he nmobil e device 100 due to the reception of additional tineslots during
DLDC node operation (i.e., receiving the maxi nrum nunber of tinmeslots (e.g.,
twce as many tinme slots) using each of the receivers). The 35reduction of
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subscri ber could use a the touch-sensitive overlay 34 on the display 32
that are part of the touch screen display 28, in addition to possibly the
auxiliary I/0O subsystem 112. The auxiliary I/0O subsystem 112 may i ncl ude
devi ces such as: a nouse, track ball, infrared fingerprint detector, or a
roller wheel with dynam c button pressing capability. [0041] Fl omcharts
representative of exanple processes that may be carried out by the nobile
station 100 are shown in FIGS. 3 and 5. In these exanples, the process
represented 5 by each flowchart may be inplenented by one or nore prograns
conpri si ng MeEEadgvEe 1@ hgbivrroris REPE Gan ieeriv dalsrondweeanisrolffeqigncigsd) a processor,
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of 3GPP TS 24.008 [0048]Alternatively, the fast downlink frequency
switching nobile 148 could signal the capability of receiving a nmaxi num
nunber of tinmeslots in other ways. For exanple, the fast 15downli nk
frequency sw tching nodul e 148 coul d specify that Alternative EFTA cl asses
apply to single carrier operation, but do not apply to DLDC, the fast

downl i nk frequency switching nodule 148 could indicate that a nmaxi num
nunber of tinmeslots nmay be used and al so indicate a DLDC reduction for EFTA
to cause the maxi mum nunber of tinmeslots to be used in single carrier but a
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20carri er apetrabistynoutiog albtreronpishainffmbforct s s RSst i@tehdo bR nidlid iede SO t hat a
maxi num nunfger of receive tinmeslots map to a reduced nunber of receive
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) Qevrces or enti? fes in a short range scenario, such protocol being standard or proprietary.

[0030] Some of the subsystems of the mobile device 10 perform communication-related
functions, whereas other subsystems may provide “resident” or on-device functions. By way
35  of example, the display 110 and the keyboard 116 may be used for both communication-

-6-



2213323113223323114314313115224313

2 4 2
116324313

related functions, such as entering a text message for transmission over the network 20, and
device-resident functions such as a calculator or task list.

[0031] The mobile device 10 can send and receive communication signals over the
wireless network 20 after required network registration or activation procedures have been
5 compieted. Network access is associated with a subscriber or user of the mobile device 10.

To identify a subscriber, the mobile device 10 may use a subscriber module component or
“smart card” 126, such as a Subscriber identity Module (SIM), a Removable User Identity
Module (RUIM) and a Universal Subscriber Identity Module (USIM). in the example shown,
a SIM/RUIM/USIM 126 is to be inserted into a SIM/RUIM/USIM interface 128 in order to

10 communicate with a network. Without the component 126, the mobile device 10 is not fully
operational for communication with the wireless network 20. Once the SIM/RUIM/USIM 126
is inserted into the SIM/RUIM/USIM interface 128, it is coupled to the main processor 102.

[0032] The mobile device 10 is typically a battery-powered device and in this example
includes a battery interface 132 for receiving one or more rechargeable batteries 130. In at

15 least some embodiments, the battery 130 can be a smart battery with an embedded
microprocessor. The battery interface 132 is coupled to a regulator {not shown), which
assists the battery 130 in providing power V+ to the mobile device 10. Although current
technology makes use of a battery, future technologies such as micro fuel cells may provide
the power to the mobile device 10.

20 [0033] The mohile device 10 also includes an operating system 134 and software
components 136 to 146 which are described in more detail below. The operating system
134 and the software components 136 to 146 that are executed by the main processor 102
are typically stored in a persistent store such as the flash memory 108, which may
alternatively be a read-only memory (ROM) or similar storage element {not shown). Those

25 skilled in the art will appreciate that portions of the operating system 134 and the software
components 136 to 146, such as specific device applications, or parts thereof, may be
temporarily loaded into a volatile store such as the RAM 106. Other software components
can also be included, as is well known to those skilled in the art.

[0034] The subset of software applications 136 that control basic device operations,

30  including data and voice communication applications, may be installed on the mobile device
10 during its manufacture. Software applications may include a message application 138, a
device state module 140, a Personal Information Manager (PIM) 142, a connect module 144
and an IT policy module 146, a fast downlink frequency switching module 148, and a DLDC
reduction signal module 150. A message application 138 can be any suitable software
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program that allows a user of the maobile device 10 to send and receive electronic messages,
wherein messages are typically stored in the flash memory 108 of the mobile device 10. A
device state module 140 provides persistence, i.e. the device state modute 140 ensures that
important device data is stored in persistent memory, such as the flash memory 108, so that
5 the data is not lost when the mobile device 10 is turned off or loses power. A PIM 142

includes functionality for organizing and managing data items of interest to the user, such as,
but not limited to, e-mail, text messages, instant messages, contacts, calendar events, and
voice mails, and may interact with the wireless network 20. A connect module 144
implements the communication protocols that are required for the mobile device 10 to

10 communicate with the wireless infrastructure and any host system 25, such as an enterprise
system, that the mobile device 10 is authorized to interface with. An IT policy module 146
receives [T policy data that encodes the IT policy, and may be responsible for organizing
and securing rules such as the “Set Maximum Password Attempts” IT policy.

[0035] The fast downlink frequency switching module 148 of the illustrated exampie

15 controls the operation of the communication subsystem 104 to enable the mobile device 100
to use multiple receivers (e.g., dual radio receiver equipment 14 and 16 as shown in FIG. 1)
with a single carrier using frequency hopping to reduce switching time. In particular, when
two receivers are present (e.g., in a DLDC capable mobile device), the example fast
downlink frequency switching module 148 causes a second receiver to perform a

20 neighborhood cell measurement and tune to an upcoming frequency while the first receiver
is receiving data on a current frequency when, for example, a neighborhood cell
measurement is not needed. Alternatively, the fast downlink frequency switching module
148 may cause the second receiver to tune to the upcoming frequency without performing a
neighborhood cell measurement. Accordingly, when the network hops to the upcoming

25 frequency, the mohile device 100 can immediately receive data using the second receiver
without waiting for the first receiver to tune to the new frequency. Subsequently, the first
receiver can prepare for the next hop and the cycle continues. An example process to
implement the fast downlink frequency switching module 148 is described in conjunction with
the flowchart of FIG. 3.

30 [0036] The DLDC reduction signal module 150 of the illustrated example signals the
network with a reduction of timeslots value for the mobile device 100. The reduction of
timesiots value is used to signal the reduced capabilities of the mobile device 100 due to the
reception of additional timeslots during DLDC mode operation (i.e., receiving the maximum
number of timeslots (e.g., twice as many time slots) using each of the receivers). The

35 reduction of timeslots value is a number by which the maximum number of timesiots for the

-8-



12 445212111333 NANAa) 3a 21444NANAa) 3a 21555NA
NAa) 3a) 216 6 6 NANAa) 2a) 217 7

associated multislot class must be reduced to determine the timeslot capability of the mobile
device 100. For example, when the multislot class assigned to the mobile device 100
indicates that the mobile device can support up to 8 timeslots per frame per receiver and the
mobile device uses two receivers to have a theoretical maximum of 16 timeslots per frame,
5 the DLDC reduction signal module 150 may determine that the reduction of timeslots value
is 4 because the mobile device 100 is only capable of processing 12 (16 — 4 = 12) timeslots
per frame (e.g., due to decoding or processing overhead). The DLDC reduction signat
module 150 of the illustrated example sends a first reduction of timeslots value for the non-
EFTA operation mode of the mobile device and a second reduction of timeslots value for the
10 EFTA operation mode of the mobile device to provide the network with an indication of the
capabilities of the mobile device 100 in each operation mode because the capabilities of the
mobile device 100 may be different in each mode. An example process to implement the
DLDC reduction signal module 150 is described in conjunction with the flowchart of FIG. 5.

[0037] Other types of software applications or components 139 can also be installed on

15  the mobile device 10. These software applications 139 can be pre-installed applications (i.e.
other than message application 138) or third party applications, which are added after the
manufacture of the mobile device 10. Examples of third party applications include games,
calculators, utilities, ete. The additional applications 139 can be loaded onto the mebile
device 10 through at least one of the wireless network 20, the auxitiary /O subsystem 112,

20 the data port 114, the short-range communications subsystem 122, or any other suitable
device subsystem 124.

[0038] The data port 114 can be any suitable port that enables data communication
between the mobile device 10 and another computing device. The data port 114 canbe a
serial or a parallel port. In some instances, the data port 114 can be a USB port that

25 includes data lines for data transfer and a supply line that can provide a charging current to
charge the battery 130 of the mobile device 10.

[0039] For voice communications, received signals are output to the speaker 118, and
signals for transmission are generated by the microphone 120. Although voice or audio
signal output is accompiished primarily through the speaker 118, the display 110 can also be

30  used to provide additional information such as the identity of a calling party, duration of a
voice call, or other voice call related information.

[0040] For composing data items, such as e-mail messages, for example, a user or
subscriber could use a the touch-sensitive overlay 34 on the display 32 that are part of the
touch screen display 28, in addition to possibly the auxiliary KO subsystem 112. The
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auxiliary IO subsystem 112 may include devices such as: a mouse, track ball, infrared
fingerprint detector, or a roller whee! with dynamic button pressing capability.

[0G41] Flowcharts representative of example processes that may be carried out by the
mobile station 100 are shown in FIGS. 3 and 5. In these examples, the process represented
by each flowchart may be implemented by one or more programs comprising machine
readable instructions for execution by: (a) a processor, such as the main processor 102
shown in the example mobile device 100 of FIG. 2, (b) a controller, and/or (c) any other
suitabie device, such as a digital signal processor (DSP). The one or more programs may
be embodied in software stored on a tangible medium such as, for example, a flash memaory,
a CD-ROM, a floppy disk, a hard drive, a DVD, or a memory associated with the main
processor 102, but the entire program or programs and/or portions thereof could alternatively
be executed by a device other than the main processor 102 and/or embodied in firmware or
dedicated hardware (e.g.. implemented by an application specific integrated circuit (ASIC), a
programmable logic device (PLD), a field programmable logic device (FPLD), discrete logic,
ete.).

[0642] For example, any or all of the fast downlink frequency switching module 148 and
the DLDC reduction signal module 150, or, for that matter, any of the functions shown in
FIG. 1, could be implemented by any combination of software, hardware, and/or firmware.
Also, some or all of the processes represented by the flowcharts of FIGS. 3 and 5 may be
implemented manually. Further, although the example processes are described with
reference to the flowcharts illustrated in FIGS. 3 and 5, many other techniques for
implementing the example methods and apparatus described herein may afternatively be
used. For example, with reference to the flowcharts illustrated in FIGS. 3 and 5, the order of
execution of the blocks may be changed, and/or some of the blocks described may be
changed, eliminated, combined and/or subdivided into multiple blocks.

[0043] FIG. 3 is a flowchart illustrative of an example process that may be used to
implement the fast downlink frequency switching module 148 of FIG. 2. The example
flowchart of FIG. 3 begins when a first receiver of communication subsystem 104 of the
mobile device 100 receives data on a first tuned frequency from the network {block 302).
According to the illustrated example, the mobile device 100 supports DLDC, but the network
is operating in single carrier frequency hopping mode and, thus, the dual receiver capability
of the mobile device 100 can be utilized with the single carrier mode. While the first receiver
of the mobile device 100 is receiving data, the fast downlink frequency switching module 148
causes the second receiver to perform a neighbor cell measurement (block 304). For
example, the second receiver may perform the neighbor cell measurement shortly before a
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frequency hop is to occur with enough time for the second receiver to complete the neighbor
cell measurement and to tune to the next frequency.,

[6044] After the neighbor cell measurement is complete (block 304), the fast downtink
frequency switching module 148 causes the second receiver to tune to the next frequency to
which the network will hop (block 306). For example, the frequency hopping scheme of the
network may be known to the mobile device 100 by one or more of a lookup table, a
predefined equation for determining the next frequency, a communication of the frequencies
from the network, etc. Once the second receiver is tuned (block 306) and the network hops
to the next frequency, the second receiver begins receiving data on the tuned frequency
(block 308). Accordingly, there is fittle or no requirement for tuning detay to be
accommodated between reception of data on either side of frequency hops. Thus, even
when frequency hopping is used in the network, the mobile device 100 can support a
maximum number of receiving timeslots in each TDMA frame (e.g., 8 timeslots per TDMA
frame).

f0045] While the second receiver is receiving data (block 308), the fast downlink
frequency switching module 148 causes the first receiver to perform a neighbor cell
measurement (block 310) and tune to the next frequency (block 312) to prepare for a
frequency hop. Accordingly, the mohile device 100 cycles between the first receiver and the
second receiver alternately.

[0046] While the flowchart of FIG. 3 is illustrative of a process that is performed
sequentially, the process illustrated by FIG. 3 may be performed in paraliel. For example, at
the same time that the first receiver is receiving data on the tuned frequency (block 302} the
second receiver may be performing one or more of tuning to a neighbor cell measurement
frequency, conducting a neighbor cell measurement {block 304), and/or tuning to the next
frequency (block 306). Likewise, while the second receiver is receiving data on the next
frequency (block 308), the first receiver may be performing one or more of tuning to a
neighbor cell measurement frequency, conducting a neighbor cell measurement (block 310),
and/or tuning to the next frequency (block 312). Alternatively, any other arrangement and
timing of the blocks may be used. For example, some of the blocks may be performed in
series and some of the blocks may be performed in parallel.

[0047] Additional blocks may be included in the process illustrated in FIG. 3. For
example, the fast downlink frequency switching module 148 may additionally signat to
network that the mobile device 100 supports fast downlink frequency switching. For
example, the fast downlink frequency switching module 148 may transmit an MS Radio

-11-

2




2b) 2c2) 12886 NA2Db) 2¢c2) 2988 NA2Db) 2¢c2) 1305162111
131526211113253621

Access Capability information element to the network that includes a fast downlink frequency
switching capability bit as illustrated below for 3GPP TS 24.008.

< Fast Downlink Frequency Switching Capability : bit >;

5 | East Downlink Freguency Switching Capability (1 bit field)

This field indicates whether the mobile station supports fast downlink frequency switching
between two consecutive TDMA frames.

0 Fast downlink frequency switching not supported

10 (1 Fast downlink frequency switching supported

Example Field to be included in the MS Radio Access Capability information efement
of 3GPP TS 24.008

{0048] Alternatively, the fast downlink frequency switching mobile 148 could signal the
capability of receiving a maximum number of timeslots in other ways. For example, the fast
15 downiink frequency switching module 148 could specify that Alternative EFTA classes apply
to single carrier operation, but do not apply to DLDC, the fast downlink frequency switching
module 148 could indicate that a maximum number of imeslots may be used and also
indicate a DLDC reduction for EFTA to cause the maximum number of timesiots to be used
in single carrier but a number of timeslots reduced by the DLDC reduction for EFTA in dual
20 carrier operation, or Alternative EFTA classes could be defined so that a maximum number
of receive timeslots map to a reduced number of receive timeslots per carrier in DLDC
configuration. The described approaches could apply in all DLDGC situations or could only
apply when frequency hopping is used on at least one carrier or on the respective carrigr.

For example, if one carrier uses frequency hopping, but the other does not, the mobile

25 device 100 may be able to support a maximum number of timesiots (e.g.. 8 receive
timeslots) on the non-hopping carrier and fewer timeslots (e.g., 7 receive timeslots) on the
hopping carrier.

[0049] FIG. 4 illustrates the receiving relationship of an example first receiver 402 and a
second receiver 404 (e.g., receivers of the cormmunication subsystem 104 of the mobile

30 device 100). According to the illustrated example, the first receiver 402 is receiving data
during a first time period 406. During a second time period 408 that is at least partially
overlapping with the first time period 406, the second receiver 404 performs a neighbor cell
measurement and tunes to a next frequency to which the network with hop. The first time
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period 406 ends when the network hops to a new frequency. When the network hops to a

new frequency, the second receiver begins receiving data during time period 410. As shown

in the illustrated example, because the second receiver performs neighbor cell measurement

and tuning during time period 406, when time pericd 406 ends, the second receiver 410 can
5 immediately or nearly immediately begin receiving data.
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{0050] By way of example, Table 1 shows that some implementations of the system and
method described herein can enable the parameter reflecting the time needed for the mobile
device 100 (e.g., capable of receiving up to 8 timeslots within a single TDMA frame on a
single radio frequency channel) to perform adjacent cell signal level measurements and get
ready to receive data to be set to zero even when the network uses frequency hopping.
Table 1 is adapted from 3GPP TS 45.002. In the table, Rx describes the maximum number
of receive timeslots that the MS can use per TDMA frame, Tx describes the maximum
number of transmit timeslots that the MS can use per TDMA frame, Sum is the total number
of uplink (u} and downlink {d) TS that can actually be used by the MS per TDMA frame {ina
single carrier configuration), T,, relates to the time needed for the MS to perform adjacent
cell signal level measurement and get ready to transmit, Ty, relates to the time needed for
the MS to get ready to transmit data, T,, relates to the time needed for the MS to perform
adjacent cell signal level measurement and get ready to receive, and Ty, relates fo the time

needed for the MS to get ready to receive data. Similar implementations may apply for other
multislot class mobile stations capable of receiving less than 8 timeslots.

Multislot | Maximum number of Minimum number of slots Type
class __slots
Rx TX Sum Tia Tw Tia Tes
1 1 1 2 3 2 4 2 1
2 2 i 3 3 2 3 1 1
3 2 2 3 3 2 3 1 1
4 3 1 4 3 1 3 i 1
5 2 2 4 3 1 3 1 i
6 3 2 4 3 1 3 1 1
7 3 3 4 3 1 3 1 i
8 4 1 5 3 1 2 1 1
9 3 2 5 3 1 2 1 i
10 4 2 5 3 1 2 1 1
11 4 3 5 3 1 2 1 1
12 4 4 5 2 1 2 1 1
13 3 3 NA NA a) 3 a) -2
14 4 4 NA NA a) 3 a) 2
15 5 5 NA NA a) 3 a) 2
16 5 6 NA NA a) 2 a) 2
17 7 7 NA NA a) 1 0 2
18 8 8 NA NA 0 0 0 2
19 6 2 NA 3 b) 2 cl) 1
20 6 3 NA 3 b) 2 cl) 1
21 6 4 NA 3 b) 2 ct) 1
22 6 4 NA 2 b) 2 ¢cl) 1
23 6 6 NA 2 b) 2 cl) 1
24 8 2 NA 3 b) 2 c2} 1
25 8 3 NA 3 b) 2 c2) 1
26 8 4 NA 3 b) 2 c2) 1

_14.
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647111tol144657111tol145667111tol a =wth
frequency hopping. = 0 wthout frequency hopping. b) =1 with frequency
hoppi ng or change fromRx to Tx. = 0 without frequency hopping and no
change fromRx to Tx. c¢1) = with frequency hopping or change fromTx to
Rx. = 0 without frequency hopping and no change from Tx to Rx. c¢2) Sane
val ues as for cl) apply except that, for the frequency hopping case Trb=0
for a Downlink Dual Carrier capable Ms indicating the correspondi ng

mul tislot class—as—ts—alternative FETA miltislot class (see sub-clause
8.5) and assi gnedza—s—ng.l—e._céui eMAcanf2gulr ab) oh 2 ¥ 1. Odsses for
Ml tisl ot Capapi 'gﬁ v L5:80051]£ A tﬁl%_a,xaégLe B Iralfl el 102)aqcot dijng to the
P=N L P o . X1 o= N 2 f|nn1f tln'e

syst em and net pedgsetased—Her¢-R—tthe ,,a»r-a-%t—er—-r_ei_l_é% g e
needed for the ..ug;1 e d%\;i 36;10() +5 pcrgcrm %}d’i Ac%nt m31\!! signgl | evel
measur enent or—t-h@—BqIC devoding—and gef—Teagy—foregeve data—(Tra) may be

o I RGN N SR NS NP i
zero for nul tistTOd3 TrESSES| 247 29 vren—sycheasprgrent s—ei—Bsk-g decodi ng
and preparati o'n_ajz_pg'r‘mﬁ Y S SYCOLUregerpedutig recei ve timesl ot
for a first reCeryEr. [ 2g AECOrdings O CHTTEMy SEgtay oS, yeagurienent s or

BSI C decodi ng jaresgnot| expeft ed of groni I & JdeViCep 1Ml T @are apstigned 7 or 8
downlink times| otx (regard]ess ¢f swhat her [or 1nof 1hiceffugncy Pphi ng i s
applied) in accor3ancle with Hable & (see nofes [ 1a@d|Z)f | VeI Jm access
node No of Slots ¥Notle 6) [Ir& shald dppy |- Via Bhall [apply Appl]i cabl e

Mul tislot claslses? see Bote ) 7 1 1 1 o 1
41 6 2 7 1 1 1 to 1
42 6 3 7 1 1 1 to 1
43 6 4 7 1 1 1 to 1
44 e 5 7 1 1 1 10 1
45 6 6 7 1 1 1 to 1
a) = 1 with frequency hopping.
= () without frequency hopping.
b) = 1 with frequency hopping or change from Rx to Tx.
5 = 0 without frequency hopping and no change from Rx to Tx,
c1) = 1 with frequency hopping or change from Tx to Rx.

= 0 without frequency hopping and no change from Tx to Rx.
c2)  Same values as for c1) apply except that, for the frequency hopping
case, Tp=0 for a Downlink Dual Carrier capable MS indicating the
10 corresponding multislot class as its alternative EFTA multislot class (see sub-
clause B.5) and assigned a single carrier configuration.

Table 1: Classes for Multislot Capability

15 [0051] In the example of Table 1, according to the system and method disclosed herein,
the parameter reflecting the time needed for the mobile device 100 to perform adjacent cell
signal level measurement or the BSIC decoding and get ready to receive data (T=) may be
zero for multislot classes 24-29 when such measurements or BSIC decoding and
preparation are performed by a second receive during a receive timeslot for a first receiver.

20 According to current standards, Measurements or BSIC decoding are not expected of mobile
devices which are assigned 7 or 8 downlink timeslots (regardless of whether or not
frequency hopping is applied) in accordance with Table 2 (see notes 1 and 2):
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Not e Downl i nk, any node d = 1-6 Yes 1-12, 19-45 d =7-8 No 24-29 1,2
Uplink, Dynamc u = 1-2 Yes 1-12, 19-45 10 u --. 2 Yes 12,36-39 11 u =3
Yes 12,37-39 9 u = 2-3 Yes 31-34,41-45 9 Uplink, Ext. Dynamc u = 1-3 Yes
1-12, 19-45 u=4 Yes
Medium access mode No of Slots Tra Tia Applicable Note
(Note 0} shall shal apply | Muitisiot
apply classes (see
Note 7)
Downlink, any mode d=1-6 Yes - 1-12,19-45
d=7-8 No - 24-29 1,2
Uplink, Dynamic u=1-2 Yes - 1-12, 19-45 10
u=2 - Yes 12, 36-39 1
u=3 Yes 12, 37-39 g
u=2-3 Yes - 31-34, 41-45 g
Uplink, Ext. Dynamic u=1-3 Yes - 1-12, 19-45
u=4 - Yes 12, 22-23, 2
27-29
u=4 Yes - 33-34, 38-39, 2
43-45
u=>5 Yes - 34, 39 2,35
u=>5 - Yes 44-45 24
u=6 - Yes 45 2,45
Down + up, Dynamic d+u=2-5,u<3 | Yes - 1-12, 19-45 10
d+U =B, u<3 Yes - 30-45 2,3
d+u =7, u<l - Yes 40-45 2,4
d=2,u=3 Yes - 32-34, 42-45 9
d+u=5u=2-1- Yes 12,36-39 9
3
d+u=86,u=34 | Yes - 32-34,37- 2,39
39.42-45
diu=7,u=341- Yes 42-45 2,45
d=4,u=4 Yes - 33-34,36- 2,389
39,43-45
d=4,u=5 - Yes 44-45 24,89
d+u =8-10, u<3 | Yes - 30-45 12
Down + up, Ext. Dynamic g+l = 2-4 Yes - 1-12, 19-45
d+u=5d> 1 Yes - 8-12, 18-45
d+U =6-7, u<d Yes - 10-12 8
d=1,u=4 - Yes 12, 22-23, 2
27-29
g=1,u=4 - Yes 12 2,8
d=1,u=4 Yes - 33-34,38-38, |28
43-45
d+u =8, d>1 Yes - 30-45 23
d=1,u=5 Yes - 34,39 2,35
d+u=7-9,u<5 | Yes - 31-34, 36-39 238
d>1,u=5 Yes - 34,39 23,58
d=1,u=5§ - Yes 44-45 2,4
d+li =7, d>1 - Yes 40-45 2,4
d=1,u=86 - Yes 45 2,45
d+u=8-11,u<b §j - Yes 41-45 248
d>t,u=86 - Yes 45 2,458
d +u=12-16 Yes - 30-39 12
u>2
d+u=12-16 - Yes 40-45 12
u>2
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12,22-23, 27-29 2 u = 4 Yes 33-34, 38-39, 43-45 2 u =5 Yes 34,39 2,3,5
u=>5 Yes 44-45 2,4 u =6 Yes 45 2,4,5 Down + up, Dynamc d+u = 2-5, u
<3 Yes 1-12, 19-45 10 d+u = 6, u<3 Yes 30-45 2,3 d+u = 7, u<3 Yes
40-45 2,4 d =2, u=3

Note G f the downiink timeslots assigned (allocated) to the mobile station are pot contiguous, d
shall also include the number of downlink timeslots not assigned (allocated) to the mobile
station that are located between assigned (afiocated) downlink timeslots. Similarly, if the
uplink timeslots assigned (allocated) to the mobile station are not contiguous, u shall also
include the number of uplink timestots not assigned (allocated) to the mobile station that
are located between assigned {allocated) uplink timeslots.

Note t  Normal measurements are not possible (see 3GPP TS 45.008) except. for example. in the
case of a downlink dual carrier capable MS operating in signal carrier mode using its
second receiver for measurements regardless of the applicability of Taor T,

Note2  Normal BSIC decoding is not possible (see 3GPP TS 45.008) except e.g. incase of 3
downlink dual carrier capable MS operating in single carrier mode using its second receiver
for BSIC decoding regardless of the applicability of T,a or T,

Note 3 TA offset required for multisiot classes 35-39.

Note 4  TA offset required for multisiot classes 40-45.

Note 5  Shifted USF operation shall apply (see 3GPP TS 44.060).

Note 8  The network may fallback to a lower multisiot class and may not apply Tr. A multislot class
38 or 39 MS shall in this case use Ty for timing advance values below 31.

Note 7 For dual carrier operafion the Applicable Multislot class is the Signalled multislot class or
the Equivalent multislot class (if different from the Signalled muttislot class) as defined in
Table B.2. For EFTA operation the Applicable Multisiot class is the Signailed multislot
class.

Note 8  These configurations can only be used for assignment to an MS supporting Flexible
Timesiot Assignment (see 3GPP TS 24.008). For allocation additional restrictions apply.

Note 9 These configurations can be used only in RTTI cenfiguration.

Note 10 These configurations can be used in RTTI canfigurations only when the timeslots af the
corresponding downlink PDCH-pair are contiguous.

Note 11 These configurations can be used only in RTTI configurations when the timeslots of the
corresponding downlink PDCH-pair are not contiguous.

Note 12 These configurations can only be used for assignment to an MS for which Enhanced
Flexibie Timeslot Assignment is used (see 3GPP TS 44.060}. Whether normal
measurements (see 3GPP TS 45.008) and/or normal BSIC decoding (see 3GPP TS
45.008) are possible will be dependent of allocation,

Table 2: Multislot configurations for packet switched connections in A/Gb mode
3GPP TS 45.002
[0052] T, reflects the effective switching time when no measurement is performed, while
T reflects the time needed for the MS to perform adjacent cell signal level measurement
5  and get ready to receive. According to current standards, the mobile station is not expected
to perform adjacent cell signal level measurement when assigned or allocated some
muttisiot configuration by the network (e.g., those where T, is applicable instead T,,). Also
BSIC decoding may not be possible for some other multislot configurations. However, as
described above, in accordance with the system and method disclosed herein, neighbor cell
10 measurements and/or BSIC decoding and/or tuning are performed on a second receiver in
paralle! with receiving data on the first receiver. Accordingly, regardiess of the applicability
or the vaiue of the T, parameter for the relevant multislot configurations, neighbor cell
measurements and/or BSIC decoding and/or neighbor cell measurement tuning may be
performed on a second receiver in parallel with receiving data on a first receiver in
15 accordance with note 1 and note 2 of Table 2, while a maximum number of receive timesiots
may be available (e.g., 8 receive timeslots per TDMA frame).

[0053] FIG. 5 is a flowchart illustrative of an example process to implement the DLDC
reduction signal module 150 of FIG. 2. The example flowchart of FIG. 5 begins when the
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Yes 32-34,42-45 9 d+u =5, u=2- 3 Yes 12,36-39 9 d+u .-4 6, u = 3-4
Yes 32-34,37- 39,42-45 2,3,9 d+u =7, u = 3-4 Yes 42-45 2,4,9 d =4, u

= 4 Yes

33-34,38- 39,43-45 2,3,8,9 d =4, u=5 Yes 44-45 2,4,8,9 d+u =

8-10, u<3 Yes 30-45 12 Down + up, Ext. Dynamic d+u = 2-4 Yes 1-12, 19-45

10

15

20

25

30

335

mobile device 100 establishes a connection a communication network (block 502). For
example, the mobile device 100 may send a mobility management ATTACH request {o the
network and response an ACCEPT response. Alternatively, any of several processes may
be performed by the mobile device 100 until, at some time, the mobite device 100
undertakes to communicate the capabilities of the mobile device 100 to the network. The
PLDC reduction signal module 150 then causes the mohile device 100 to determine the
maximum number of receive timeslots for the signaled multisiot class (referenced as X
herein) (block 504). For example, Table 3 shows that when a mobile device declares
signaled multisiot class 33, the maximum number of downlink timeslots is 10. The DLDC
reduction signal module 150 then determines the maximum number of receive timeslots
supported by the device (referenced as Y) (block 506). For example, the DLDC reduction
signal module 150 may determine that, despite the maximum number of downlink timeslots
being 10 for the signaled multislot class 33, the processing capabilities of the mobile device
100 limit the device to processing 8 receive timeslots.

[0054] The DLBC reduction signal module 150 then determines if an alternative EFTA
multislot class has been or is to be signaled (Block 508). When an alternative EFTA
multislot class has been or is to be signaled, the DLDC reduction signal module 150
determines a maximum number of receive timeslots for the alternative multislot class for
EFTA (referenced as A) (block 510). Alternatively, when an alternative EFTA multisiot class
has not been signaled, the DLDC reduction signa! module 150 determines the maximum
number of receive timeslots for the signaled multislot class (or uses the value determined in
block 504) (referenced as A) (block 512). The DLDC reduction signal module 150 then
determines the maximum number of receive timesiots supported by the mobile device 100
during EFTA operation (referenced as B) (block 514). In another implementation, block 514
may follow directly from block 510 and not 512 and control may then proceed to block 516.
tn such an implementation, block 518 may not be performed when an alternative EFTA
multislot class is not signaled and control may proceed, instead, to block 516.

[0055] The DLDC reduction signal modute 150 then calculates a non-EFTA reduction
value by subtracting Y from X {block 516). In other words, the DLDC reduction signal
modulfe 150 subtracts the maximum number of receive timeslots supported by the device
from the maximum number of receive timeslots for the signaled multisiot class to determine
the non-EFTA reduction value.

[0056] The DLDG reduction signal module 150 then determines the EFTA reduction
value based on the values determined in one or more of blocks 504-514. For example, the
DLDC reduction signal module 150 may determine the EFTA reduction value by subtracting
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d+u = 5, d> 1 Yes 8-12, 19-45 d+u = 6-7, u<4 Yes 10-12 8 d=1, u =4
Yes 12, 22-23, 27-29 2 d>1, u=4 Yes 12 2,8 d =1, u =4 Yes 33-34,
38-39, 43-45 2,6 d+u =6, Si Yes 30-45 2,3 d =1, u.-- 5 Yes 34,39
2,3,5 d+u = 7-9, u<5 Yes

B from A {block 518A). In other words, the DLDC reduction signal module 150 may subtract
the maximum number of receive timeslots for the device during EFTA operation from the
maximum timeslots for the afternative EFTA multisiot class to determine the EFTA reduction
value. Alternatively, the DLDG reduction signal module 150 may determine the EFTA

5  reduction value by calculating A — (X —Y) — B. in other words, the DLDC reduction signal
module may subtract the non-EFTA reductibn value and the maximum number of receive
timeslots for the device during EFTA operation from the maximum number of receive
timeslots for the alternative EFTA multislot class to determine the EFTA reduction value.

[0057] After computing the non-EFTA reduction value (block 516) and the EFTA

10 reduction value (block 518), the DLDC reduction signat module 150 causes the mobile
device 100 to send MS radio access capability information including the non-EFTA reduction
value and the EFTA reduction value to the network (block 520). Alternatively, any other type
of information element or message could be used. Accordingly, a network element can
utilize the non-EFTA reduction value and the EFTA reduction value to determine the

15  capabilities of the mobite device 100 by subtracting the reduction values from the maximum
values for the signaled class as defined, for example, in 3GPP TS 45.002.
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31-34, 36-39 2,3,8 d>1, u=5Yes 34,39 2,3,58 d=1, u =5 Yes 44-45

2,4 d+u = 7, 51 Yes 40-45 2,4 d=1, u =6 Yes 45 2,4,5 d+u = 8-11, u<é6
Yes 41-45 2,4,8 51, u =6 Yes 45 2,4,5,8 d +u= 12-16 u>2 Yes 30-39 12
d+u = 12-16 u>2
Signaled |Alternative] Maximum ] Equivalent multisiot class
muitislot EFTA |Number of when Note
class multisiot | downlink “Multistot Capability
class timeslots }| Reduction for Downlink Dual
Carrier” |E indicates reduction
of:
Qor1 2 or more
timeslots timeslots
8 - 10 30 8 -
10 - 10 31 10 -
11 - 10 32 11 -
12 - 10 33 i2 -
30 - 10 - - -
31 - 10 - - -
32 B 10 - -
33 - 10 - - -
34 - 10 - - -
35 - 10 - - B
6 - 10 - - -
az - 10 - -
38 - 10 - - -
39 - 10 - - -
40 - 12 - . -
41 - 12 - - -
42 - 12 - - -
43 - 12 - - -
44 - 12 - - -
45 - 12 - - -
30-38 None 10 - - 0
40-45 None 12 - - 0
30-45 19-23 12 - - 0
30-45 24-28 16 - - 0
Table 3: Multislot Class Values from 3GPP TS 45.002
[0058] For example, an example information element to transmit the EFTA reduction

value to the network is shown below based on 3GPFP TS 24.008. This information element is

provided as an example and other implementations may be used.
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Yes 40-45 12 Note OIf the downlink finmeslots assigned (allocated) to the
nobi |l e station are not contiguous, d shall also include the nunber of
downlink fimeslots not assigned (allocated) to the nobile station that are
| ocat ed between assigned (allocated) downlink finmeslots. Simlarly, if the
uplink tinmeslots assigned (allocated) to the nobile station are not
contiguous, u shall also include the nunber of uplink finmestots not
assigned (allocated) to the nobile station that are | ocated between
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downl i nk dual c i er, .capabl erating jn signal carrier node ysing its
second receiverﬁﬁg¢<ﬁ¥%§%ﬁ8#§ﬁ&§?@§ﬂéﬁﬁFe@g%ST the applicability of Tra or
o0 i celam ) o onel R KRB A el e B "
carrier ndde usino its second receiver for BSIC decodi ng regardl esg of the
applicabilfi-ty of La or Ts Note 3TA offset required for nulfislot cllasses
35-39. Notje, 4TA © equi S 401¢5. Not e %Shi fted
USF oper at|i<8 o cyvisimy Aoaasls S 4= Rt R RS wor k ay
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?dj acent feé)tanﬁiémgh 16 E‘é’hﬁlcluagdaﬁb_ I Qﬁ@ﬂ@%di‘é%%&ﬁapéﬁﬁ@&f&t@w{tiﬁﬁgie?ﬁ nt According
agjgg;afnceflagigaaf’levglnﬁeésﬁ?éﬁéﬁﬁfgh%ﬁiaggsigﬁggcos alﬁogg{egrggne
mul ti sl ot %ﬁg;;gug@%&@ﬁapéﬁg?e,netw%rg1gg.g.é thoig where Trb is applicable
i nstead T. )% so e RSt ShEapeisyialifely sfapal theoretwat ¢er
mul tisizst  eenédgel @tdi@tapadtgMBAERT A usifg 8 esdiaBetoralPeN erTA RiagsOFARNCE Wi th
and of B8 Cag nen e es B e REE oS0 ey A TeEE Wecer ver 1 n
paral | el wvtesinEdias g agraehunsn bY aaurppiing nqtwerleangdhe makile devitieri§P-yTher egar dl ess
of the apphalcain Tadley/4 are cidsen stah tat Dhetlidve thit dop@R@ BESpeH tHeQpbodidte el evant
andi or pei cpgyeAdhihl D SRk E e R ool BN ETAL 3, RRioR EeElona
recei vell i FrdgsticR Ve (Muftisat Gaprbllitnspeugtionderlonpiink deg! pastier) ip gsply dlowpyer,
15accor dange vaugdin Matie4 dreprglide®bLardexinpid ald @het impdihdnBatiohsPehodbipe nunber  of
receive tineslots may be available (e.g., 8 receive tineslots per TDVA

{ r alng?n'ang Oﬂﬁbgﬂi]':' Gas &g%ﬁ in?riagth Qy\q\?ﬁbﬁgr}ie Mdgé'?ée‘ﬁ"@tgi'”“ﬁ}“gﬁfg“ re‘%é&i_@il_ﬂﬁiéa%eeggocfz s to
f Im(;wc har t Eﬁ'g‘ﬁ%?"crgf ’Bg[ﬁ?% §3%Hiitﬁ geidH'EFOH%b g‘?"}’r@r]‘lb‘g&?l cagier 9oLy 4 '?W%npa

connection a comuni cati on network (block 502). For exanple, the nobile
device 100 may send a nobility manageqrent ATTACH request to the network and
response an ACCEPT response. Alternatively, any of several processes may be
performed by the nobile device 100 until, at sone tinme, the nobile device
100 5undertakes to communicate the capabilities of the nobile device 100 to
the network. The DLDC reduction signal nodule 150 then causes the nobile
device 100 to determ ne the maxi num nunber of receive tinmeslots for the
signaled multislot class (referenced as X herein) (block 504). For exanple,
Tabl e 3 shows that when a nobil e device declares signaled nultislot class
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In such an inplenentation, block 518 nmay not be perfornmed when an
alternative EFTA nultislot class is not signaled and control may proceed,

i nstead, to block 516. [0055] The DLDC reduction signal nodule 150 then
cal cul ates a non- EFTA reduction value by subtracting Y from X (bl ock 516).
In other words, the DLDC reduction signal 30nodul e 150 subtracts the
maxi mum nunber of receive tinmeslots supported by the device fromthe
maxi num nunber of receive tineslots for the signaled nultislot class to
determ ne the non- EFTA reduction val ue. [0056] The DLDC reduction signal
nodul e 150 WhERPIAEE B e valee FRIRmpETYIR piraher of receive Yigbsials fsaed on t he

val ues det edigialae shultislot @Ia€s O theTmblRle @bvida 100 kinub 0ébA-AFTARbuRsENlege.gt he 35DLDC

reduction sj | r e A,reduction val ue by
subtracti n;rhigt%ﬂ# ?%%glxy %g@:@%(ﬂ@%ﬂ@%@cgrﬁ ﬁrgbq/\o'ﬁr:%-s 5E%rﬂag'vﬂﬂ&e?t§8ucti on

si gnal nmoduPedila dRyicRAY0 Gl [5ERRQE Mot acaMekIMEElpl HanBemasimumeweberf teéceiess| ot s f or
t he devixe tiheslon dor Ee Bynagenatidia blass; MEDLDE rég@stionsighd indBed Ptaswil @lusd heI
alternativ L L t e n reduction val ue.

Al ternati vgﬁlgﬁ&fﬁﬁgw &5@:& fr%esaﬁdct?? E%rF'%nr%@C%&gﬁuéQ({éegg;n@yséﬁg? Eﬁﬁ ne the EFTA
5reduct i on "GEICURE vBYe BRATRPIRIEY T Rrped on the xeceived valueg the netwret regegnits thet he DLDC
reduction segunidn vaielbd tBe Maymet BB bf febeveniaiasibl Appicaius tHetiteMalvie and the
Maxi mum nurfeh "RﬁﬁS'BF‘nﬁag% }4@#& {h'g%%!rme%{]&;%ﬁ v%hnee. devi ce during EFTA operation

fromthe naxi num nu receive tinesliots for the alternative EFTA

mul ti sl ot [QReAt&ed eV EspabilityToF BETAT | AMutitlbe L | 0N VA UeiditolS MarideT | _
conmput i ng |tde@ernentsklel Ae hRLMGH Rmhb¥al uﬁpzﬁmkt?ck 516) gbi;i{}q;eﬁggﬁnlor educti on
val ue (bl Gk rdodi®)timdsidt pRLENMA dmetd O Redictib@tor MOdU! |Gy fakpes t he [nmobile
devi ce 100 dug cmeadd M5 radi o access ¢pgahlidid Hyati N QrometitGer EREAudi ng t he
non- EFTA rjeducti on val ue and the EFT&afp@gucti on vglue to the netwonk (bl ock
520). Altgrnatively, any other typejof 1nformation elenment or nessage coul d
be used. Aaeéprdingly, a network elefent can ufiT1 Zediigi non- EFTA T educti on
val ue and |ithe EFTA reduction value {o determ ne tHevdihegpabiT1T1es|of the
nmobi | e deViNemidRumnusbibf Rediveng t heoreductt on val|ygsuds om t e maxij num

val ues f or| tinfeelos fg Bighatlekt mbigsis: cass defi ned, for exanple, in 3GPP TS 45. 002.

Si gnal ed nut.gilsketlaglidss Al ternative EFTA nuffisiqgt class Maxi mum Nunber of
downl i nk tliNwgsl ot s Equi valent multis$bot class whej MM tislot Capability
Reduction [f.or Downlink Dual Carrier’]olE indicates ireduction of: Nofe 0
or 1 tinmegIM2s 2 or nore tineslots (8 10
M-1 0 1
M = maximum number of receive 0
timeslots for Alternative EFTA Multistot
class {e.g. 16 for class 24)

N=The maximum number of receive timeslots applicable to the signaled multislot class
M=The maximum number of receive timeslots applicable to the Alternative EFTA multislot
class

10 Table 4: Reduction Values based on non-EFTA reduction value and EFTA reduction
value

f0061] FIG. 6 is a flowchart representative of an example process to implement the
DLDC reduction signal module 150 in accordance with the approach illustrated Table 4.
When the DLDC reduction signal module 150 determines that it is time to signal the network
15 of the receive timeslot capabilities of the mobile device 100, the flowchart of FIG. 6 begins
with the DLDGC reduction signal module 150 determining if the mobile device 100 supports
more than the maximum number of receive timeslots for the signaled multislot class (block
602). For example, the signaled mullislot class may indicate that 10 receive timeslots are
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supported, but the mobile device operating in DLDC may support, for example, 16 receive
timeslots according to the maximum number of receive timeslots for alternative EFTA
multislot class.

[0062] When the mobile device supports more receive timeslots than the maximum
number of receive timeslots for the signaled multisiot class (block 602), the DLDC reduction
signal module 150 sets a non-EFTA reduction value {e.g., multisiot capability reduction for
downlink dual carrier) fo zero (block 604). The DLDC reduction signal modute 150 further
sets an EFTA reduction value {e.g., additional multislot capability reduction for downlink dual
carrier for EFTA) to a necessary reduction value (block 608). For example, if the maximum
number of receive timeslots for alternative EFTA multislot class for the mobile device 100 is
16 and the mobile device 100 can only support 12 receive timesfots, the DLDG reduction
signal modute 150 will set the EFTA reduction value to 4. Control! then proceeds to block
612, which is described below. According to the illustrated example, a legacy network
element that does not support the additional EFTA reduction value, will receive the non-
EFTA reduction value of zero and, thus, will determine that the mobile device 100 can
support the maximum number of timeslots for the signaled multislot class.

[0063] When the mobile device does not support more receive timesiots than the
maximum number of receive timeslots for the signaled multisiot class (block 602), the DLDC
reduction signal module 150 sets the non-EFTA reduction value to the necessary reduction
(block 608). For example, if the mobile device can support up to 7 timeslots and the
maximum number of receive timeslots for the signaled multisiot class is 10, the DLDC
reduction signal module 150 sets the non-EFTA reduction value to 3. The DLDC reduction
signat module 150 also causes the EFTA reduction value to be omitted from the subsequent
information element (block 610). For example, the DLDC reduction signal module 150 may
cause the EFTA reduction value to be omitted by not causing the value to be added to the
information element. By omitting the EFTA reduction value, the amount of data needed to
be transmitted to the network can be reduced. Alternatively, any other method of signaling
the network that the non-EFTA reduction should be used may be implemented. Control then
proceeds to block 612.

[on64] After the DLDC reduction signal module 150 determines the appropriate non-
EFTA reduction value and/or EFTA reduction vafue (blocks 604-606 and 608-610), the
DLDC reduction signal module 150 causes the capability information element (e.g., a MS
Radio Access Capability information Element) including one or both of the non-EFTA
reduction value and the EFTA reduction value to be transmiited to the network (block 612).
While the illustrated example only describes the inclusion of the non-EFTA reduction value
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and the EFTA reduction value in the capability information element, any data may be
included such as, for example, the data described in 3GPP TS 24.008.

{0065] Table 5 illustrates an alternative to the approach described in conjunction with
Table 4. The values in Table 5 are the same as Table 4, except for the case where the
mobile device 100 supports the maximum number of receive timeslots for alternative EFTA
multislot class. In this case, the DLDC reduction signal module 150 may set the non-EFTA
reduction value to a value that is intended to be “reserved for future use” and omit the EFTA
reduction value. Accordingly, a network element that supports the enhanced indicators will
recognize such values as an indication that the mobile device 100 supports the maximum
number of receive timeslots for alternative EFTA multisiot class. Alternatively, a network
element that does not support the enhanced indicators (e.g., a legacy network} will
understand the “reserved for future use” value to be zero and will not reduce the number of
receive timeslots below the maximum number of timeslots for the multislot class. The
“reserved for future use” value may be any value that can be recognized by the network and
understood o be zero by a legacy network. For example, the “reserved for future use” value
could be the bit combination 111. Accordingly, signaling efficiency is achieved by not
requiring the EFTA reduction value to be transmitied when maximum number of receive
timestots are supported. While the ‘reserved for future use” value is shown as being used in
one particular instance, “reserved for future use” may be used in other instances.

Reduced receive capability for "Multislot "' Additional Multislot
EFTA assignments (i.e. the Capability Capability Reduction for
maximum number of receive timeslots | Reduction for Downlink Dual Carrier for
per TDMA frame in dual carrier) Downlink Dual EFTA"
Carrier"
N-2 2 Omitted
N-1 1 Omitted
N = maximum number of receive 0 Omitted
timeslots for signaled multislot class
(e.g. 10 for class 33)
N+l 0 M-N-1
.. 0 .
M-2 0 2
M-1 0 1
M = maximum number of receive "reserved for future | Omitted
timeslots for Alternative EFTA use”
Mutltislot class (e.g. 16 for class 24)

Table 5: Reduction Values based on non-EFTA reduction value and EFTA reduction
value

.04 .
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12

43 12 44 12 45 12 30-39 None 10 0 40-45 None 12

30-45 19-23 12 0 30-45 24-29 16 0

[0066] Although the above has been described with reference to certain specific
embodiments, various modifications thereof will be apparent to those skilled in the art
without departing from the scope of the claims appended herelo.
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Table 3: Multislot C ass Values from 3GPP TS 45. 002 [ 0058] For exanple, an
exanple information elenent to transmt the EFTA reduction value to the
network i s shown bel ow based on 3GPP TS 24.008. This information elenment is
provi ded as an exanple and other inplenentations may be used. < Enhanced
Fl exi bl ¢ Mmgs!l ot Assignment Struct >{ 0O 1 < Alternative EFTA Milti sl ot
Class : bhit(4) > { 01 1 < Additional EFTA Multislot Capability
Reduction for Downlink Dual Carrier : bit (2) > ); Additional EFTA

Mul tisl et Ca ok i pnk. Dual Carrier (2 bit field)
This fi gl d iﬁg?yg?gagﬁﬂg@ ?t?’?btﬁgf"egg@g%%&ﬁ%ti sl ot capability reduction
of a dual carrier capable nobile stati on_atppl icable to EGPRS and EGPRS2
support (see 38 fre dag ongairst fequenqvasingrefiTat igpriver efitheumpldle statipwia albmpslots

mul ti sl eta firkiame divisionindMlEcesd (TBMAPratRe,0f this field is additive to the
val ue indicated by the Miultislot Capability Reduction for Downlink Dual

Carrier field  The figld is coded as follows: Bit 21 0 OThe MS supports 1
| ess recei vet(ilj{1 Ll"ﬁ%%‘icg?def]f%%"cy Hfé"gvaeffgf?é'di"?fﬂ'i"?f\é(‘vf%‘élﬁEﬁ)ﬁrﬂﬂcf"i’eil'so?ce@é{‘@é’[!ﬂ ity
Reduct i data 8wring Daviindt TDiARGEmk; foar ri er 01The MS supports 2 | ess receive
timeslots 10The MS supports 3 less receive tineslots 1 1The MS supports 4

| ess receiv I; J i is nat 1ncluded, .the val ye indicated
by he. Nl ¢ 1 ST or Ea g 7te o i3 lrioefiy e st cthe b ot e
appl i esoffagecanti EDMA freme Htak imemddiately folidvisitsd st TOMRSTRameEXanpl e Fiel d to be
included in the M5 Radi o Access Capability information el enment of 3GPP TS
24. 008 [ 0059] The DLDC reduction signal nodule 150 may al ternatively signal
t he network of 25the reduced receive capability for EFTA using a
conbi nation .of a,.ngn:EFTA reduction val ue and an EFTA reduction val ue. An
exanpl ?'i rrpl@ﬁé'}?f'}fglo&ﬁa'insl' Y"Fefrﬁgfneaffeéﬂer\cﬁs qfdht st DMAfmeangd ghe seeond APMA 4 ar e
agr eed fupenardyiffarestipporti ng network and the nobil e device 100. The val ues
in Table 4 are chosen such that a network that does not support the updated
configuration will not unnecessarily reduce the operation in EFTA (e.qg.,
t he | egacy non- EFTA 30reduction value (nultislot capability reduction for
downlink dual carrier) is zero). However, the values in Table 4 are
provi detl as Tammsthedsf daimddiugherspmprigneastenming agweighbar selposssinbinent usioBO] As
shown i sacohahbc@ivénwitB R12 rirfi Socllid Bclfeiihien@Uals the EFTA reduction value
(e.g., additional nultislot capability reduction for downlink dual carrier
for EFTA), the network w !l recognize the reduction value as the nmaxi num
nunber of receive tineslots for the signaled nmultislot class for the nobile
devi ce 100 m nus the non- EFTA reduction value (e.g., multislot capability
reduct ivn f dhe dhethot phdleind 3akherein thearizht{oe call meablirdhent Al deefomedididuBhgtne een t he
nobi | e ﬁs,ydf?aqneloo can support nore receive tineslots than the maxi num
nunber of ‘receive bStineslots for the signaled nmultislot class, the DLDC
reduction signal nodule 148 will cause the nobile device 100 to send the
non- EFTA reduction value as zero and set the EFTA reduction val ue
appropriately. Based on the received values, the network wll recognize the
r educt ison vahuaemsdbmim;«hmmmmﬁ.@tﬁﬁsnﬂi@ﬁﬁbr\/ﬁdﬂeaﬁaﬁﬁdaﬁrﬁ B iR € to
the Alternative, EFTA nultisl ot class m nus the EFTA reduction val ue.
Reduced“FROSE fayedouapinifraapensy pwichiBETA assignnents (i.e. the maxi mum number of
receive tineslots per TDMA frame in dual carrier) "Miultislot Capability
Reduction for Downlink Dual Carrier" "Additional Miltislot Capability
Reduction for Downlink Dual Carrier for EFTA" ... N2 2 Onitted N1 1
Ontteg. N =ThEwl her i I : I | Led multis] ot
O L L e N = THERSELIMIRG [y Hher CEAFINE ohaTaSh A Rech ey SHARL hSElelBet Ll

the second receiver is receiving the second data during the second TDMA frame.

7. A mobile station including hardware and software stored on a tangible computer readable

medium that, during operation, cause the mobile station to:
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N OMN1T O M2 02 M1 01 M= maxi mum nunber of receive tineslots for
Alternative EFTA Multislot class (e.g. 16 for class 24) 0 O N=The naxi num
nunber of receive tineslots applicable to the signaled nultislot class
MeThe mexi mum nunber of receive tineslots applicable to the Alternative
EFTA nul tislot class 10Table 4: Reduction Val ues based on non- EFTA
reduction val ue and EFTA reduction value [0061]FIG 6 is a flowhart
representative of an exanple process to inplenment the DLDC reduction signal
modul e 150 i ﬁc@@?ﬁftqgﬂa%ﬁam lable
DLDC reduction signal modul s‘ene%'gﬁ%@tg i %ﬁ%lggéet")ﬁg?%%gbdteftapon P %meésﬁoésf t he
net wor kofdfirgtimelsiivision eiltinte actaye@PWA) faypmbi | i ti es of the nobile device 100,
the flowmhart of FIG 6 begins with the DLDC reduction signal nodul e 150
det er mi ni ng {uhe § eorndGhighéhcy BirgGReddnl re%Hpé?QJhﬂ@th@IﬂFs?rew@é?ls r@(.% vmg& rﬁ'r‘ﬂl nurrber
of recelve tinmeslots for the signaled nultislot class CK 3
exanpl e931 fgingthe fisst (BMAfPIEANEt "¢l ass may i ndi cate that 10 recei ve
timeslots are supported, but the nobile device operating in DLDC may
suppor t, forreest@ngpdoed datson eeeec\aed fréqilR6dy Obifig The SQOAH REeiePdlidh a MR tiMdgt g nber
recejve l.ots Eor al ng$|ve EETA nul ti sl ot class. [0062] When the
nDblle de&?%tﬂﬁﬁﬁﬁﬂF¥ mHBW%'ﬁE% lgws the SEL TR rRMan t he maxi num 5 nunber of
receive timeslots for the signaled nultislot class (block 602), the DLDC
reduction signal nodule 150 sets a non- EFTA reduction value (e.qg.,
mul tislot capability reduction for downlink dual carrier) to zero (bl ock
604). The DLRCoBALEAtIoRBf Gdid tion
val ue (e. addi ti onal rmd t ??h%e;mggﬂsggﬁﬁkﬁgyéftetﬁ%tﬁgn f?apneg é\ ‘%H%ual
carrlerQQ%fqﬁﬂmyd@Bmatnecessary reduction val ue (bl ock 606). For exanple,
i f the maxi mum 10nunber of receive tinmeslots for alternative EFTA multi sl ot
class for the nobile device 100 is 16 and the nobile device 100 can only
support 12 receive tineslots, the DLDC reduction signal nodule 150 will set
the EFTA re t hen proceeds bl oc which is
descri bggd bgﬂgwog'%csg%rg:&n%% %?QH he hardate aﬁdé Elfgrtﬁ%[ C?‘EQQ}? %@? wor k
el ementstationto protosm noelgmmp@ﬂrrrteaiwmnmldsutgtbm&lcorﬂl:ra'a%wéamll@ttiuemm\f@dew@n is W ||
receiv FTA reduction value of zero and, thus, will determ ne
t hat tﬁg&ﬂﬁﬁqﬁﬁﬁJ%ggce 100 can support the ﬁBXIﬁUﬁ]ﬂUﬁber of timeslots for
the signaled multislot class. [0063] Wien the nobil e device does not support
nore receive tinmeslots than the maxi mum nunber of receive tineslots for the
signaled multislot class (block 602), the DLDC reduction signal nodule 150
set's LN, NOThERGHISIseI b doin akHaReid the BRI EABIAL Yerh SR NGl hed AU gff‘& 608) .
For exaﬂﬁ ﬁM i.f the nobile device can support up to timeslots a
maxi mu Bifrape- receive tineslots for the S|gnaled multislot class is 10,
t he DLDC reduction signal nmodule 150 sets the non- EFTA reduction value to
3. The DLDC reduction signal nodul e 150 al so causes the EFTA reduction
value to be omtted fromthe subsequent information el enent (block 610).
For exanpl eh 25.cayse the EFTA
reduction val %@g?lglsggof)ﬁﬁé %%Q@E%nrgt{ﬂ%%@&gﬁaﬁ? #@Q’\?gaférethetr B ALY %lﬁe to the
i nf or mgtatigmtograspreinan indigationihat thegnablest&en Auppedsi Gt downlindl fieQuericheviehmgnt  of
data needed to be transmitted to the network can be reduced. Alternatively,
any ot her nmethod of signaling the network that the non-EFTA reduction
shoul d be used may be inplenented. Control then proceeds to block 612.

30[ 0064 Af t reduction signal nodul 50 determ nes the

appr op?llL at e?{'leo n&qlﬁ%g‘%r ‘g&%'é? f €7 tﬁﬁﬁﬁﬂ‘ﬂ?‘%ﬁn%—e’%ﬂa'ﬁéﬁfﬁ&r Fise & MPEIY bl ocks
604- 60 6tatiorntoB0@- :hE) frequhmcylahmhe aeuRkéian uﬁilé}ﬂﬂ@kecﬂﬂﬂ@k@velé@ec@%?% the
capabi i t rmat.i on el emen a M5 Radi o Access Capability

i, nf e.g.,
Irﬁ(nrﬁﬁﬁé$d%f§ HFFSPW@FTBMﬁﬁa fie or both of the non-EFTA reduction val ue
and the EFTA reduction value to be transmtted to the network (bl ock 612).
35While the illustrated exanple only describes the inclusion of the
non- EFTA reduction value and the EFTA reduction value in the capability
information elenment, any data may be included such as, for exanple, the
data described in 3GPP TS 24.008. [0065] Table 5 illustrates an alternative
to the approach described in conjunction with Table 4. The values in Table
5 are the sane as Table 4, except for2fhe case where the 5 nobil e device
100 supports the maxi mum nunber of receive tineslots for alternative EFTA
multislot class. In this case, the DLDC reduction signal nodule 150 nay set
t he non- EFTA reduction value to a value that is intended to be "reserved
for future use” and omt the EFTA reduction value. Accordingly, a network
el ement that supports the enhanced indicators will recognize such val ues as
an |nd|cat|on that the nobil e device 100 supports t he nHX|nun110nunber of

o o y" - T r I T T —— — N I Al 2 a4 0=



el enent that does not support the enhanced indicators (e.g., a | egacy
network) wll understand the "reserved for future use" value to be zero and
wi Il not reduce the nunber of receive tineslots bel ow the maxi mum nunber of
timeslots for the multislot class. The "reserved for future use" val ue may
be any val ue that can be recognized by the network and 15understood to be
zero by a | egacy network. For exanple, the "reserved for future use" val ue
could be the bit conbination 111. Accordingly, signaling efficiency is

achi eved by not rgﬁyirin the EFTA r ﬁyction val ue to:be tran%nitéed when
maxi munthunber of? aéanvﬁf\ﬁom@gﬁeafeed SRS SRR RR MSHUSRRS it B ed £ or
future ugaited edud€a nSchild@¥E I&St: bei ng used in one particul ar instance,
"reserved for future use" may be used in other instances. Reduced receive

capability for EETA i t i.e. 1 X1 MmN [..of .r Y
sl ot s” peoeie FRESR ATl s LA HRELOHBNSE ol £ FE SR o1
f or Dowwflaifindt tiblealvisioa hultiple ‘acceditibMinpiremte; MUl t i sl ot Capability Reduction for
Downl i nk Dual Carrier for EFTA" N2 2 Onitted N1 | Ormitted N = maxi num

nunber of r i Iy oS i ; : or cl ass
33) 0 Oni ttggﬁﬁ%c%dd%%%‘%sgﬁaf&l&g g%ﬁggﬂw'é%@lﬁ% rf%r'r‘?x?r?ﬁ‘?h“’%ﬁt (ehrr;tof

r ecei vedata ¢mrink Utedirst GPMAIfeeepatli ve EFTA Multislot class (e.g. 16 for class
24) "reserved for future use" Omtted 20Table 5: Reduction Val ues based on

non- EFTA r edidedijeQbror@bats omihd sEebid ré R lukiRdthe 8dcdRd rek 3RS Bl b it BRedidi @ above

has been described with reference to certain specific enbodi nents, various
nodi f i catecyisT DM ramsrthatiimmediately iilavethe fisshTRMd&aeki | led in the art without
departing fromthe scope of the clains appended hereto. CLAIMS: 1. A

met hod for a nobile station, the nethod conprising: receiving first
data on a first frequency using a first receiver of the nobile station in

all ti | ot ' i [VARSY 1.0l r ;

t uni ngngésecﬁﬁgg? ?rg'gﬁl}éﬁ%g/%t@r{géd\éblgg@%ﬁgmrg &elg'giosg?%\?\&%ﬁ%é%ﬁ%ﬁeglée?g%e%cei ver

i S recetheifisgToNE frame gid thategordiliDMAgrantesard differentTDVA fr ane; and

recei ving second data on the second frequency using the second receiver
during a first tineslot of a second TDVA frane that imediately follows the
first TDVA frane.

15. The non-transitory computer readable storage medium of claim 14, wherein the instructions,
when executed, cause the machine to perform a neighbor cell measurement using the second receiver

while the first receiver is receiving the first data.

16. The non-transitory computer readable storage medium of claim 15, wherein the instructions,
when executed, cause the machine to perform the neighbor cell measurement during the first TDMA

frame.

17. The non-transitory computer readable storage medium of claim 13, wherein the instructions,
when executed, cause the machine to transmit an indication that the mobile station supports fast

downlink frequency switching.
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2. The nethod of claim1l1, wherein the frequencies of the first TDVA frane
and the second TDVA frane are different. 3. The nethod of claim11, further
conprising perform ng a neighbor cell neasurenent using the second receiver
while the first receiver is receiving the first data. 4. The nethod of
claim 3, wherein the neighbor cell neasurenment is perforned during the
first TDVA frane. 5. The nethod of claim1., further conprising
transmtting an indication that the nobile station supports fast downlink
frequen SW ] | o B f claim 1, further conprising tuning a
thira 1 i quertesioh nstoficor e TEICARE 8ngt mihh o i o Bient PRisuding o

r ecei vi whentdrxecutssicansk thatmachthertd fuye b bierdSeqeandy DR firetTeceiverfwhild tieabidng
stationﬁkg&#g@égﬁ.h %%warg ng softmaredstorzd on a tangi bl e conputer
readabl € redi-um t hat"e *ger W%a WS s5rend IBMAL2MEe nobile station to: - 26 -
receive first data on a first frequency using a first receiver of the
nobile station in all tineslots of a first tine division nultiple access

(TDVR) frane; tune a second frequency using a second receiver while
the first receiver is receiving the first data during the first TDVA frane;
and recei ve second data on the second frequency using the second

receiver during a first tinmeslot of a second TDVA franme that i mrediately
follows the first TDVA frame. 8. The nobile station of claim7, wherein
the frequencies of the first TDVA frame and the second TDVA franme are
different. 9. The nobile station of claim7, wherein the hardware and
software further cause the nobile station to perform a nei ghbor cel

measur enent using the second receiver while the first receiver is receiving
the first data. 10. The nobile station of claim9, wherein the neighbor
cell measurenent is perfornmed during the first TDVA frame. 11. The nobile
station of claim7, wherein the hardware and software further cause the
nobile station to transmt an indication that the nobile station supports
fast downlink frequency switching. 12. The nobile station of claim?7,
wherein the hardware and software further cause the nobile station to tune
a third frequency using the first receiver while the second receiver is

receiving the second data during the second TDVA frane. 13. A
non-transitory conputer readable storage nmedium storing instructions that,
when executed, cause a nmachine to at |east: receive first data on a

first frequency using a first receiver of the nobile station in al
timeslots of a first tinme division multiple access (TDVA) frane;

tune a second frequency using a second receiver while the first receiver is
receiving the first data during the first TDVA frame; and receive
second data on the second frequency using the second receiver during a
first tineslot of a second TDVA franme that imrediately follows the first
TDVA frane. 14. The non-transitory conmputer readabl e storage medi um of
claim 13, wherein the frequencies of the first TDVA frane and the second
TDVA frane are different. 15. The non-transitory conputer readable storage
medi um of claim 14, wherein the instructions, when executed, cause the
machi ne to perform a nei ghbor cell nmeasurenment using the second receiver
while the first receiver is receiving the first data. 16. The
non-transitory conputer readabl e storage nedi umof claim 15, wherein the

i nstructions, when executed, cause the machine to performthe nei ghbor cel
measurenent during the first TDVA frame. 17. The non-transitory conputer
readabl e storage nedi um of claim 13, wherein the instructions, when

execut ed, cause the machine to transmt an indication that the nobile
station supports fast downlink frequency switching. 18.The non-transitory
conput er readabl e storage nmediumof claim 13, wherein the instructions,
when executed, cause the machine to tune a third frequency using the first
receiver while the second receiver is receiving the second data during the
second TDMA frane.
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