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 watzenti4égspl i cati on No. 10305512.5 filed May 14pCZ@W2ouvde299t he
title SYSTEM AND METHOD FOR MOBI LE COMMUNI 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

rel ates to systens syStepEANI®SETHOD FOW MOBICE COMMGNMICATIONS BACKGROUND

[ 0004] Data transm ssion rates for nobil e devices have increased in part due
to the 15devel opnment of networks. One such devel opnent is the Enhanced Data
Rat es f orCRGE\-BEZBERENOB TOHRKHATEDaARR IRND®N as Enhanced GPRS (EGPRS). It is

a bac %Wargﬁ aﬁh'isbi Ilégi&‘\ &QilmWP@&An@ﬂt%‘F‘8:'?5%&0‘?&9*15‘%%9%!614 Ibﬁ ntQ\tpgl%g%rT or

i mpr oved rans ssion rat I'on on rd G obal
Syst em f dYo %35155192 2 bagrylay éétﬁoé%nfmgr@““e[SU@OTEMA@\I%N@TH@:D PRMatEELE 0 bot h
GSM and EHXgmuklaTiotigoducti on of EDGE Evol ution 20 or Evol ved EDGE w | |
further increase data transm' ssion rates. One such feature of EvoI ved EDGE

is the nk al

Focel ve dURl on TigeaieL RO Rt Al el e Re e LERESHGRY doubt i ng
t he downIrefartencmuntmghpﬂalledBRSCElétlcﬁbB&@R}fPTI ON OF THE DRAW NGS

[ 0006] Enbodi nrents will now be described by way of exanple only with
referl®nce to 25t he aBpended drawi ngs wherein: [0007]FIG 1 is a schematic
di agr am iGN ¢Ak Fi¥§Pa nobil e devi ce exchanging data on two different radio
f r equencyosdzpnneing fo||b%@8é|5tb5to HKstemsand heeodslforeiosin efmnaunicaxeispl ary

enbodi ment of a nobile device. [0009]FIG 3 is a flowhart illustrative of
an exanplBAQWGR@$NDt hat may be used to 30i npl enent the fast downlink
frequency switching nodule of FIG 2. cgOIOIO%FI G 4 illustrates the

recei vi ng0q04] at iRawsKasmigsioanatex @rplokilef devises havgdiayeased ndpag dseddid recei ver.
WO 2051/ LA0Q6kRAT bR, A5R20%n Bé\wogg%hﬁs the Erhafcddl sMERAES rdr dswpt rati ve of

an exanpl roc o i npl enen ion signal nmodule of FIG 2.
H001o) r GBI ERSE GaRpen o Fot et PogS SECERSL s oA B! 1l oreat
t he DLDC diggtdiugdiile ph&iegaeinoggihkealiofvs Fdr GrpravedaaldElahsinEBoDER RSN ON OF THE
DRIV NGS 48] A0 P IRh & TR SERL B Mol 30 A3 NEE iy el udes, har duar e
and sof t WAre St or e q d conput er rea \ ium'that, during
operation, cause the nobile station to receive first data froma carrier on
a first f1P§lendyp argihrbuRgraderie poth &S grc ERPE the infredictien &fERGEBRVAlyion
a Io mﬁﬁjsiloot o Eu@@daztm Q/mdurfﬁeeﬁhbh%@@é’de_ﬂi _tr&ﬂib@q[lé‘sﬁfn][rht‘éét @ge BEhtieRuSF te&@ve{decei ?/e {
ile irs in e firs urln e tineslo
and 't eceln s BUBHROTRADTH S i B e B AT biE B P EHBER TS gt he
second rem@dﬁe@nﬁumua@yahdwbhen&mmavbnmsﬂdmmmMQmednwmdkav@kmpMOlIoms t he
timeslot. [0014] 1 n sone inplenmentations, the hardware and software further
causes t gy EPbELEeRFBONE 19 bRARINGEsdata on al |l tineslots wthin each of
two consecutive tinme division nultiple 15access franes wherein the
frequenci f e h f the two tinme Vi Si on e access frapes are
i £1er ont000l, <oRPedebingit i i Eoibering iosl PereRAaR ERE R avar ¢ and
sof t iar e tfﬁmaptpleededoﬁmmgs\hrmrm.bl |l e station to sinultaneously performa
nei ghbor cell measurement using the second receiver while the first
r ecel Ver pgzf eCqhl N9 Al dfordicHaghh fusilefing2 FBoRHE L BRUBRER] 34tk 8o e
nei ghbor cell measurenment is perforned during the tineslo Oof the tine
d|V|S|ondﬁﬁﬁ¥ﬁﬁp@f§@é@§§CFW§ﬁg [0015] I n sone inplenmentations of the nobile
station, the hardware and software further cause the nobile station to
transm t [@008] ndiFt@t 2 i Haxk Wlagratasfranexemplaty enfbedimzii dfe rsdkde devicesupport s f ast
downl i nk frequency switching. In some inplenentations, the carrier uses

f requencyodiapPi N9e. d 8 a5OWBnd TTRIsGARRLALH OfFnpld &%o&@rﬂ%‘{"ﬁ{ﬁ b8 eesgf t war e

further cause the 25npbile station to tune a third frequency of the carrier
usi ng'%t hémPIEMeRt thesigsl dewplinfHieneency s wiedingrgodule of F’G 2

[0010] FIG. 4 illustrates the receiving relationship of an example first receiver and a

second receiver.



receiver is receiving the second data during the different tineslot.

[ 0016] Anot her exanpl e nobile station includes hardware and software stored
on a tangwbl2eliciangsut er readabl e nedi um that, during opefraricapiiaawde t he
nobil e station to establish a communication session with a conmuni cation
network and send nobil e station 30capability information elenent to the
networ k, wherein the nobile station capability information el enent includes
an el errer[omlﬂpdl Gati g aamwurhatrt ifls@htive@AHE bi@ipid Socabddd infpRinidnethe@R@iCat | ON f or
enhanced erX|bIeaﬁ n&g ng ignnent. In sone inplenmentations, the el ement
i ndi cat i A§PHHY $iNA 8T °Ffdduttion for dual carrier operation for enhanced
flexible tlneslot assi gnnent is an enhanced flexible tineslot assignnent
nul ti sl otl0@iZpabifiG1§isrdiducharciusirativeddwn xamkolaratess & impamenhfheilG on

el ement. LR REiaPb&IBBLAE #ns, the dual carrier operation is downlink
dual carrier oper ation. [0017]1n some inplenentations, the nobile station

capabi_lit i ncl udes a second an el enent
|nd|c§t|ﬁéﬂgﬂﬁﬂiﬁ?é¢§?qﬁggg%qaﬁﬁ$#&®n§%% carrier operation for

non- enhanced flexible tineslot assignnent operation. In sone

i mpl ement{@@13bns Asfexaimelempdlile etatredisatosed héreinhizaliga herdaag adfsbivare cause t he
mobi | & Stddth 4 nGRleCHiBLE: oSt SEROL ARl bialoRScadTUl oS dihe T educt i on
for dual carrier operation ance exi tlnes ot assignnent.
10[0018]ﬁﬁmg%ﬁﬁegﬁﬁﬁ”ﬁﬁﬁpéﬁﬁh%é@?%ﬁ@E”ﬂﬁémH%FHMHW@Jéﬁ@t§ﬁ$W@%ﬁ €cause the
nobi | e Stnﬁﬁb'ﬂ@@taﬂdfh i altiglebiat eunehescedrRiMRAtied 5 @F Gatchimigr lﬁé‘l@ tAdlbddoRd Riceiv@duct i on

for al eration for hanced ot. assi nt by

et er fh natGe FersiReNaHp Bouno B ER e Hes Hediep bl BB PGNP TTE  si ot

cl ass of frtohethend{mdare)rSh@seoond fretpeecynasing tee seendneceineroeng afiifferecei ve

timesl ot tion during enhanced flexible tineslot
aSS|gnne§F%gB @gmgﬁt%hﬁgﬂgﬁgiﬁn%%ﬁslot reduction for dual carrier
operation for enhanced flexible tineslot assi nnent subtracting the
ot RS O SHBE BIRRS 4 TH1BS B DAt B HESHB1 8 LB gn dur i ng
enhanced stdtiex tdrkeecitd mbm&n tan:@lognm&m eafchcmmvxtoh@nmnu’éumerm\n@@f mofkipleecei ve
tlnE§Iots forfthe ¢ | tisl af h 58, ? ﬁ Fatlon [0019]In
ot her |n§F%r’?§nr?QF?on%re'n & TRANIRED & ek SLBp e 8‘V'S'8e”’:“ﬁ'8€r%88‘?ﬁ e station
t o 20cal dahres eret ditereite inssmme lrmdiemmah@wswhéwermnbule slatien, tredactwaomaricor dual
carrier %Bﬁ\&élfg'fd?ﬁ‘]eﬂtﬁus@ﬁw}é%ﬂﬁ)‘ﬁgstfa{lcﬁ?(tblglrr%ltghé%%%Bérfcﬁr%sd SHYBBL Ry determine a

maxi mum nunber of receive tineslots for an alfernative enhanced fl exi bl e
ti mesl ot ”é%”‘éi”@ﬁ‘ﬁ’étﬁts'”@ﬁ’l‘q $esPo resdivel while thediest FrsBiveTes &acaiving e fididaitnilme a

nmaxi mim ryectimplepaiatiens iHeeelgabs ceMpRasUr@tletd)s defernmaelaiutiey sibaitesdt dur i ng
enhag)[%ed H‘h ?i bldg.ti rresll.rgt assi gnrrent and determ ne the nultisl ot

reducti o' F& MRS LHP PR 2S85HEP 5T on for enhanced flexible tineslot

assi gnment by subtracting the maxi num nunber of receive tineslots supported
by the nd@A15¢ stlaseoninhiamantatienhefitewopilesidation.dhe hardwirenaseiwgreriberf rom t he

maxi num nyRahe ﬁwfobﬁeeé?céloﬁ% fréﬂEﬁ‘rﬁt'a‘ﬁﬁr%ﬁa%n t%rlh@&atr@érrt‘@ét keenanbangesd flexible
ti mesl ot a35|%nnent mul tislot class of the nobile statjon. [0020]1n other

i npl enentS4PRBRLAS EM RS Feber ey HHIGNESf ‘Pv%a'f”é TBRlGEENEFES BB FIESTISER | on to
30cal cul ategudriag h@d;pﬁrl@?nrﬁ sM@IIn@@énnemganbhnathfaﬂatrcuv@dr@hnd afftuatd fonrhe‘r@aus@u@é carrier
oper ajii on, f9L GNAABSSH I EXIELEnd ITER! Ol PRSAIRTRAL B ASHGE BlNG o raxi mum
assi gnnerieceivgt ﬁlr@demngdheawom dathdunngling eiffereatttimssiot.det er m ne a maxi num
nunber of receive tineslots for a signaled nmultislot class of the nobile

stati on, [&ﬂ%?r”Uﬂ@w@rgﬁﬁkﬂﬁﬂbMM@HﬁbnQﬁu@éﬁ%&dﬁ&éhﬂ@§h@kﬁa§M@@@ﬁbed by the
nobil e statlon receive tinmeslots supported

ToP he ot S s R E B By M PBS R ch R Bebla BT Rirnt.

det er m nesablishdumhinamicatidruseskiyn wiiibd caniumgatibh@etwaxd andreendimbiite sdtionecei ve
1 1 t ; i Aunb f
oo RaBHRRPlRfla liferBig SRl ol IHeThdole S| bSO L
and 5det éragnagon ﬁ'@mﬁ‘ﬂ“'mql@p@ﬂn eledgotindiepting g nelliiglot eedpetioa rfOf@p’e'rCatfiebn f or

enhanced oEbr%ﬁérbﬂoﬁeﬂHaﬂ@e%' #ekibRFeBMRRIgn %NS Wrb&ér@&ﬁdd%én%oﬁse%@ér@éht val ue
and the maxi num nunber of receive tineslots su &porte by the nobile station

during e MIEGRERG MR MUKiSIFE OpFIRR 49T GHal 8L R ARREHION I SR R1IFEd SiReSRinber of
receive tinmeslots for the alternative enhanced flexible tinmeslot assignnent
mul tislot class of the mobile statiof. 10[0021] I n sone inpl emrentati ons of
the nobil e station, the hardware and software further cause the nobile
station to omt the el ement indicating the nultislot reduction for dual
carrier operation for enhanced flexible tinmeslot assignnment fromthe nobile
station capability information el ement when the nobile station is capable
of rece|V|ng femer t han the nHX|nun1nunber of recelve tlneslots for a

_____ Y " o o, 4 o Ar—-* T



"F11' and "F12' respectively. The radio receiver equi pnent 14 and 16 enabl e
the nobile device 10 to sinultaneously receive data at different

f requenciwe,2otioi4gséomul t aneously tune to two different frequancda®ns0290
perform nei ghbor cell neasurenents, and/or any conbi nation of these
procedures. For exanple, for a network supporting downlink dual carrier
(DLDC), a nobile device 10 that supports DLDC can receive data on two

carriers g rﬂﬁélﬂ%Cdn%ﬂwar%eﬂlﬂb%@@ﬂ@@§bt&’ass@%&{t'ﬂﬁﬂtls)b@bébabﬂt% réeshdd ed in _
further det evi ce s the dual radio

recei ver 840 i%ﬁ’éﬂ' CaELrEr ng]m%"”ueéem%t ’Br?ﬁﬂ‘ﬁu'B%l?mS'HaW”PHH%d%ﬁqﬁiﬂ 'e carrier
system toberatiwbis ldewd@i idod ciieneperaton] | ze the dual radi o receiver equi pnent
14 and 16 5to increase comrunication rates in the presence of a frequency

hoppi NG fEPT K.in EQhe Wn@aﬂo?ﬁ‘éﬂ% r%gl@leQ?a%@nuvﬁ%lhﬁrhfér%a%@ée%érﬁque”Cy

hopping at tine division nmultiple access frames on one or nore of

t he car ri'&HgringlHdes sgaceng %@?W@ﬁ“ IRt 'Eﬁw%ﬁW'“i'ﬂt rﬁﬂ\%“ﬁ%“%géﬂ cg§er ecei ve data
and, bef %@rah&ﬁfodﬂﬂoiﬂénhakce@ﬁlrekm@rturri@@l@ﬁas%@emamr@@tsﬁaont:heomadl 0 recei \d/er

equi pment e _next enc ready to
Facelve dEPETATEHRS e Mehes iy kR Rk P BT BR rmy
addi ti onas bajcytae freratanmesit ghbatirionige meltislotmedistioreivental carrigraperagormtor on i dentity
code (BS|e%ar§%89§!6?é9 iASdidi ki RLior to receiving data in the next TDVA
frame. According he switching tinme defined for the nobile station

mul tislot class can be reduced to zero or al nost zero when frequency
hoppi g il20'8ked 'f 8o PR T HBMERRIWE. 18 Ay PieRAkd SPBYae paSeTIVRORIS mmuni cat i on
frame. DutdtiogtddaguRexihe Blemant inditwing 0easuli@liot iéii\i;v]bt&)nduaiuarc&mefb op@atejnwaf

equi pnent S& 002 en th ile 10 is
oper at i nge n%anc %%flbqe gs'ét S'%nrger?\%% %em%'rﬁeea arount 'of" %ga aecreévceg?nve dand,
hence, tHe aamn@md rmfltisa&plaSSﬁame moigle skediopragtesived nxintute nprpbrriotredeivé ce 10 i s
i ncr easedlmeé%%ebd?@h%y m@mmeEaﬁoﬁm@h%émmﬁrﬁé@o%sé@}ﬁnaw%be devi ce

10 may recei ve conmuni cati ons on _a certain nunber of tinmeslots
per 21(§ T@WI&”T"P%FP@ gtigiot redpghon fPWab?%rc‘?é%‘?rﬁborb%?r@ﬁﬁ‘W flexele ipseliPle device 10
mStyI not Q@s@b?@wtb@smgﬁl&@%é hnaxuﬁhatnanuﬂmeaoftt;d;clmlemrrréalafg%ruppo%ecbp@Hengl y, as

expl ai ne urther. detail mobi

morwor k- (hiiTe senn gt FP it SR LB B8 R SRR ng
DLDC nodeecejve0ig@Flots fortibe sibhalst meltisa ceganithe moaite dta@mst one of the radio
recei ver equi pnents 14, 16 25conprises a transmtter so that the nobile

devi ce 1Qog@N tr:@et:s,m mnp@a{eatan&ﬁs thehﬁde%@% JERNER caBathe Alobiid QatloR® O
recei ver e a recei ver and transn1tter or a

t r ansei V& U'alipﬁh% ﬁﬁ@ewf'cait”ﬂg E‘EH‘%@'O&WP%Pé‘tré’Ha'tCﬁﬁ'Ler PRREAOBET e devi ce 10
may be abelnlaartcedtldémnméslota@s@wﬁéntaﬁdétem&melemklmuhim&ﬂusﬂryc% tehickfoer ent
frequenC| e n tion
v o wi gVl SRR Lo B R r Py AT Rt PR eGP Y e

capabi li tdytemlne@mmmﬂ@ﬂbﬂrphregelh%hmM$ Sl@pd@m @etbe mbtﬁrst@tm'mlutﬂw syst ens
through a,Rgiwe sk Ké tﬂwé@&%‘s‘ﬁbﬁ%ﬁént%%bfé%nem%ﬁﬁ%ﬁ?itlr&u%\ﬁ'f&f‘duépcaﬁ%y al so

have the capabi|lity to allow vol ce conmuni cati on. Dependi ng on

f unct?® oné’P?‘tayorbbe%rﬁé%dﬁﬁ‘?X*Pﬁé'”}?ﬁ'ﬁf pssionEgNicy syptragtipg Wﬁﬁ“%@‘%f“é?'ﬁ‘eééf to as a
dat a messa@waglncéeMtscsapp@tetjwmwyomag@mon @urﬁh@bhh&irﬁéd tl@dutﬁ@thﬁm:twth dat a
nmessagi ng _ca ablkltlﬁs ess f It D nce, or a $

communi c&CP o devPed G(R*RFW“&”“W thd F?CG{V& '8\8&8??3 rcaﬁpa%m? 1 %0857°Fhe nrobi | e
devi ce 10Oleghln tialeslot dseigomentinditsiat slases@dhd moldlesiasioem t hat i s configured for
continuously routing all forms of pushed information froma host systemto

t he m)b| | @OZé?V' Qﬁ*otlu@r m{o%@%%ia'ﬁéhse%@ﬂﬁlo@\fa)/e %@oﬂ%‘ﬂe@hb@lhé RlobiidQatlkRl | €
devi c lustrated in 5Ref errlécﬁg1 first to FIG 2, shown

t her el'n |C§'C%i'afﬁl“?)%f<'e’6t9%{d?déﬁ?f'%qth&‘?‘“@&?@ﬁﬁdaﬁ?” BliCAEIST ORTtQNf¥bi 1 e devi ce
10. The rsbardced dexble emddotaesipimae sy detauities makimoomomensdisesivehinasios mai n
prOcessorg%g%m%mg&eeﬁﬂg&%hﬁe%anﬁggé%%ggﬂggﬁﬂﬂmgﬂtagﬁﬁﬁﬁmqﬁﬁﬂggwﬂgV'Ce 10.
Conmruni cati on ata“and vol ce conmuni ca

per f or medetenivagmaxinewrmumbar af ieQﬁV@Ub@;s%@$ e s@aaled heltislohalassiof ki on

subsyst emié st 5GBS makifreM ARbelOseads tﬂ?gs%tsté?;péor‘t’éﬁdrb?|tr¢‘e$r§ok5]|%t wor k 20.
In this exenplary enbodi nent of the nobile device 10, the communication
subsystem 104 is configured in accordance with the GSM and GPRS st andards,
whi ch are used worl dwi de. Other comm#ni cation configurations that are
equal ly applicable are, for exanple, Evolved EDGE or EDGE Evol ution, as

di scussed above. New standards are still being defined, but it is beI i eved
that they will have simlarities to the 15network behavi or descri bed
herein, and it will also be understood by persons skilled in the art that
t he enbodl rrents descrl bed here| n are |ntended to ‘use any ot her sw t abl e

. N - . o .



includes a battery interface 132 for receiving one or nore rechargeabl e
batteries 130. In at 15l east sone enbodi nents, the battery 130 can be a
smart batwergimisbdsian enbedded m croprocessor. The batt ecy/darvarvisese 132 is
coupled to a regulator (not shown), which assists the battery 130 in

provi di ng power V+ to the nobile device 10. Al though current technol ogy
makes use of a battery, future technologies such as mcro fuel cells may

provi de tsh@oR QRImMie atrsi rﬁmhhurﬁbéﬂew&avelmne@&{; Q@p3liddisy e hicbe: dangnce 10

I | ud t 134 ft ts 136 to 146
Shi on ar GHELPREE TeR g e EASEITag: SHEr iR BAAS HHS B SUA A End ¢ he
sof t war e neximomeuntiser bBfctice IMésidihatppared iexiee utoetlia dgtiohrermtaé mapimocessor 102
are typ' Gk o?tré%feﬁg nfnfésngxsﬁ’&‘r 15 é@%&d rﬁ&f?JloEE c%%%'r@%'lf‘e Jtét%ﬁ %ﬁem’ry 108,

whi ch may a?o%!er native storage
el ement (dﬁmm@ﬁéimyultlsmmcmsfkﬁ dqab@m% Opﬁétwf@r whancea;ﬂpweléut@@elott hat

portions a@&gr‘irﬁ@wt%?@mﬁ@rtabﬂ@ tﬁé’%@é’ﬂoﬁéu@@ﬁ’d %B%%&M@Gﬁbm@%t S 136 to
146, such as specifi I ce ap {%FI catjons, arts . thereof e&/

t enpor ar |“F$‘?SPE§e?HB%Pr thbéS”Zf Mg siafien %%%98”%’&9?1 %'W%@“Wi

sof t war e tmmﬁmemtr@nmamaécemlnmemltslfudle@laltea&tmeerwehd:edqmm th@sstohose skilled
in the arte; Argen%ﬁluxgl%tcﬁé’s% gheor;1 bag Lyar e applications 136 that control

basi c device opera d ng data and voi ce comuni cation
appl i cations, may be |nstalled on the nobi | e device 10 during its

manuf&ct 9211 Soflt fRiPe mIreEdiePoeishermgLierriatigadhanaresaaged agfpvaretthein 138, a

devi ce stat® thoedbie sk4dn t@omﬂw‘é@wenl iﬂfﬂl@étﬂ%tthé)rﬂulh’&é’t&%fch&ﬂb%ualé&nera

connect nodul.e 144 an C ast downlink frequency
St ngpaalth B uante bl Rl s harentiti GhabolS iR B reeaacs
appl i cat imornEB8n elameitavianyhesuottilalstatiors isfebpanteeof reredgrodawdrtigdn taé mawsuan user of
t he nobi l v c : e erein
nessages ng'fnggr df?(?cggt{ It'%%g?%r?&(f% eﬁ%ﬂ”?/ Elg%e%r?%%lg%%?&?h@ Sr?o ile device
10. A devmalemgrﬂtamoes{ib@haréwa@@nﬁﬁ@fmﬂe@rtberr@uug& @ﬁé@b"@ stationttpemdéisi ce state

nodul e 1%%n%$ir\6|‘é‘§tmfgh@é mbIﬂﬁ&rré@:mlord@?«/al%@céiﬁér%pbr%n&{ @F 8thahfediRkiBlest ent
menory, such as the 0 al S5the data is not |ost when

t he nobi |t'@ea'eb?se@nmsm f@"ﬂﬁ? H@B"%?t?“oﬁrca%’é'@é'”}%ﬁ@io” SRR udes

f unct i onahdliisiot fealtctongariomhiingg omxahbarrmhaagmang rékadnaediforeomreafseivice tresthotdile t he
gzﬁ: actsg%paé'glﬁ Is cggablejgftre%elvnﬂg tﬁg %muﬁ\ mqer oftrgé(elveme%%gstefgr’ ar{ z?f%’f"naaFY]e {nﬁssages
Wi r el28ss enbanged Kexitge tlme&i@@ﬁ%mm&ﬂﬁd'a‘ﬁ%foamﬂ oy @ﬁhﬂﬂt s the communi cati on
protocols that are required for the nobile device 10 to 10conmunicate with
the wireligss®] i nfnasdds bl Upsar@0sioamplehRat thé WiieanlRionSsithe ABbiRMIDH € pri se
system that the mohile device 10 is authorized to interface with. An IT
pol i cy motfuf& 99%°%8cei ves I T policy data that encodes the IT policy, and
may be responsible for organi zing and securing rules such as the "Set

Maxi mum BeE2Shor duatingelopi@"1, BT dewce T0de85Phie $tation (MEWris $heknf r equency
sw tchi nGoRRilcSint Aol widis bhldihiotied rRx ABlicl e 901l Msoldengaer at | on of

t he conmuni cati on subsystem 104 to enabl e the nobile device 0 use
mul t |2|§ d@@&@mvéhscawsgv'th agoiaer %Ult?fohﬁeb‘el%f“%%Sﬁh‘%%sef@t@‘f‘ﬁﬁ 49 @s shown
in FIG Wirewks hetoki MEE exdhandd fwirdbN@ath lsandeaey b oppioted knesr educe

swtching tine. In particular, when two receivers are present (e.g., in a
DLDC Capj‘@éﬁémbﬂhe%o%ﬁghg\%) 10501 %é@fBPLtﬁng?éd'odr% dr i uibihE ﬁl‘ﬁ%@éﬂ 18W tching
nodul e 1 causes a second recel orm a ne| borhood cel |

measur eneme ralreceivrs eppiraAntaé and mg mey éhﬂieﬁ@ye (eeivey QOH@ONW%t receiver is

recei vi nq\dabfveBNira r&dis F&Bn’ﬂ/erferq@%%ﬁt‘éh 4Whgne c&ﬂcﬂ b@h@%@encﬁ’enﬂ@d@hbor hood
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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  completed. 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 mobile 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 mobile 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 module 140 ensures that
important device data is stored in persistent memory, such as the flash memory 108, so that
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
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 IT 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 example
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
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 modute
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
frequency, the mobile 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.

[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
timeslots 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

reduction of timeslots value is a number by which the maximum number of timeslots for the
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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 signal
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, etc. The additional applications 139 can be loaded onto the mobile
device 10 through at least one of the wireless network 20, the auxiliary /0O 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 can be 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 accomplished 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 1/O subsystem 112. The
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auxiliary /0 subsystem 112 may include devices such as: a mouse, track ball, infrared
fingerprint detector, or a roller wheel with dynamic button pressing capability.

[0041] 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
5 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
suitable 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 memory,
10 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,
15 etc)).

[0042] 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

20  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 alternatively 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

25 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).

30  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

35 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.

[0044] After the neighbor cell measurement is complete (block 304), the fast downlink
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 little or no requirement for tuning delay 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).

[0045] 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 mobile 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 parallel. 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 signal 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
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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 Fast Downlink Frequency 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 element
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  downlink 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 timeslots may be used and also
indicate a DLDC reduction for EFTA to cause the maximum number of timeslots 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 BLDC situations or could only
apply when frequency hopping is used on at least one carrier or on the respective carrier.
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 timeslots (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 communication 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 period 406 ends, the second receiver 410 can
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
5  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 (in a
10 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 T,y relates to the time

needed for the MS to get ready to receive data. Similar implementations may apply for other

15  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 Tro
1 1 1 2 3 2 4 2 1
2 2 1 3 3 2 3 1 1
3 2 2 3 3 2 3 1 1
4 3 1 4 3 1 3 1 1
5 2 2 4 3 1 3 1 1
6 3 2 4 3 1 3 1 1
7 3 3 4 3 1 3 1 1
8 4 1 5 3 1 2 1 1
9 3 2 5 3 1 2 1 1
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 6 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 c1) 1
20 6 3 NA 3 b) 2 c1) 1
21 6 4 NA 3 b) 2 c1) 1
22 6 4 NA 2 b) 2 c1) 1
23 6 6 NA 2 b) 2 c1) 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
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a) = 1 with frequency hopping.
= 0 without frequency hopping.
1 with frequency hopping or change from Rx to Tx.
0 without frequency hopping and no change from Rx to Tx.
cl) = 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, T,,=0 for a Downlink Dual Carrier capable MS indicating the
10 corresponding multistot class as its alternative EFTA multisiot class (see sub-
clause B.5) and assigned a single carrier configuration.

b)

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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whet her or |not frequency hoppihg is appfied) in acc cj‘é\ﬁ%%g wWth Thble 2
(see notes |1l and 2): Medi ppraccess rde Npof —S! Lg JoiNoteyz4Th shal l
apply Tta dhall apply Applicabie MIItjSlof crasses |(@ee Note| 7] Npte
Downlink, gqny nmode d = 1-6 lYes6 1-12,1-19-45|Yesd = 7-48 No 241295 1] 2 Upl i nk,
Dynan‘i c Down + up, Dynamic d+u=2-5u<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 Yes - 32.34,4245__| 9
dwu=5,u=2- |- Yes 12,36-39 9
3
d+u=6,u=34 | Yes 32-34,37- 2,39
39,42-45
dru=7,u=34 | - Yes 42-45 2,49
d-4,u-4 Yes - 33-34,38- 2,389
39,43-45
d=4,u=5 - Yes 44-45 2,489
d+u =8-10, u<3 | Yes - 30-45 12
Down + up, Ext. Dynamic d+u=2-4 Yes 1-12, 19-45
d+u=5,d>1 | Yes 812, 19-45
d+u =6-7, u<4 Yes - 10-12 8
d=1,u=4 - Yes 12,2223, 2
27-29
d>1,u=4 - Yes 12 2,8
d=1,u=4 Yes - 33-34,38-39, |26
43-45
d+u =6, d>1 Yes 30-45 2,3
d=1,u=5 Yes 34,39 2,35
d+u=79,ub | Yes 31-34,3639 | 2,38
d>1,u=5 Yes - 34,39 2,358
d=1,u=5 - Yes 44-45 2,4
d+u=7,d>1 Yes 40-45 2,4
d=1,u=6 Yes 45 245
d+u=8-11, u<6 Yes 41-45 2,48
d>1,u-6 - 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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1-2 Yes 1-12, 19-45 10 u =2 Yes 12,36-39 11 u =3 Yes 12,37-39 9
2-3 Yes 31-34,41-45 9 Uplink, Ext. Dynamic u = 1-3 Yes 1-12, 19-45
4 Yewo02B11/38623, 27-29 2 u = 4 Yes 33-34, 38-39, P¢3rch300/0529¢ 5 Yes

10

15

Note 0 If the downlink timeslots assigned (allocated) to the mobile station are not contiguous, d
shall also include the number of downlink timeslots not assigned (allocated) to the mobile
station that are located between assigned (allocated) downlink timeslots. Similarly, if the
uplink timeslots assigned (allocated) to the mobile station are not contiguous, u shall also
include the number of uplink timeslots not assigned (allocated) to the mobile station that
are located between assigned (allocated) uplink timeslots.

Note 1 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 T,s or Tw.

Note 2 Normal BSIC decoding is not possible (see 3GPP TS 45.008) excepte.q. incase of a
downlink dual carrier capable MS operating in single carrier mode using its second receiver
for BSIC decoding regardless of the applicability of T,z or Ty,

Note 3  TA offset required for multislot 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 6  The network may fallback to a lower multisiot class and may not apply Tia. A multislot class
38 or 39 MS shall in this case use T, for timing advance values below 31.

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

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

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

Note 10 These configurations can be used in RTTI configurations only when the timeslots of 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
Flexible 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
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
multisiot 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
measurements and/or BSIC decoding and/or tuning are performed on a second receiver in
parallel with receiving data on the first receiver. Accordingly, regardless of the applicability
or the value of the T,, parameter for the relevant multisliot 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
accordance with note 1 and note 2 of Table 2, while a maximum number of receive timeslots

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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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 WO-24H/20661 d = 2, u = 3 Yes 32-34, 42-45 9 dPOTAARP11056292- 3
Yes 12,36-39 9

mobile device 100 establishes a connection a communication network (block 502). For
example, the mobile device 100 may send a mobility management ATTACH request to 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 mobile device 100

5 undertakes to communicate the capabilities of the mobile device 100 to the network. The
DLDC reduction signal module 150 then causes the mobile device 100 to determine the
maximum number of receive timeslots for the signaled multislot class (referenced as X
herein) (block 504). For example, Table 3 shows that when a mobile device declares
signaled multislot class 33, the maximum number of downlink timeslots is 10. The DLDC

10 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.

15 [0054] The DLDC reduction signal module 150 then determines if an alternative EFTA
multisiot 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 multislot class

20 has not been signaled, the DLDC reduction signal 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 timeslots supported by the mobile device 100
during EFTA operation (referenced as B) (block 514). In another implementation, block 514

25  may follow directly from block 510 and not 512 and control may then proceed to block 516.
In such an implementation, block 518 may not be performed when an alternative EFTA

multisiot class is not signaled and control may proceed, instead, to block 516.

[0055] The DLDC reduction signal module 150 then calculates a non-EFTA reduction
value by subtracting Y from X (block 516). In other words, the DLDC reduction signal

30  module 150 subtracts the maximum number of receive timeslots supported by the device
from the maximum number of receive timeslots for the signaled multislot class to determine

the non-EFTA reduction value.

[0056] The DLDC 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

35  DLDC reduction signal module 150 may determine the EFTA reduction value by subtracting
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d+u = 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, v8,2911/deéas1= 8- 10, u<3 Yes 30-45 12 Down + up, PETtCA2DMramoe d+u =
2-4 Yes 1-12, 19-45 d+u =5, d> 1 Yes 8-12, 19-45

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 alternative EFTA multislot class to determine the EFTA reduction
value. Alternatively, the DLDC 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 reduction 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 muttislot 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 signal 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 mobile 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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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, d>1 Yes
30-45 2, 3wodor/tpes = 5 Yes 34,39 2,3,5 d+u = 7-9, u<pBCYas\20B8ls&d9 36- 39
2,3,8 d>1, u =5 Yes

Signaled |Alternative] Maximum Equivalent multisiot class
multislot EFTA |Number of when Note
class multisiot | downlink "Multislot Capability
class timeslots | Reduction for Downlink Dual
Carrier” IE indicates reduction
of:
Oor1 2 or more
timeslots timeslots
8 - 10 30 8
10 - 10 31 10
11 - 10 32 11
12 - 10 33 12
30 - 10 - -
31 - 10
32 - 10
33 - 10
34 - 10
35 - 10
36 - 10
37 - 10
38 - 10
39 - 10
40 - 12
41 - 12
42 - 12
43 - 12
44 - 12
45 - 12 -
30-39 None 10 0
40-45 None 12 0
30-45 19-23 12 0
30-45 24-29 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 3GPP TS 24.008. This information element is

provided as an example and other implementations may be used.
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34,39 2,3,5,8 d =1, u=5 Yes 44-45 2,4 d+u =7, d>1 Yes 40-45 2,4 d
=1, u=6 Yes 45 2,4,5 d+u = 8-11, u<6 VYes 41-45 2,4,8 d>1, u =6 Yes
45 2.4, 580 201171466612- 16 u>2 Yes 30-39 12 d+u = 12-16 ®BEZ/CAYeH/042945 12

< Enhanced Flexible Timeslot Assignment Struct > =
{0]1 < Alternative EFTA Multislot Class : bit(4) >

{ 0] 1 < Additional EFTA Mutftislot Capability Reduction for Downlink Dual Carrier : bit
2)>1}

Additional EFTA Multislot Capability Reduction for Downlink Dual Carrier (2 bit field)

This field indicates an additional receive multisiot capability reduction of a dual carrier
capable mobile station applicable to EGPRS and EGPRS2 support (see 3GPP TS 45.002
[32]) for EFTA when an alternative EFTA multislot class is Signaled. The value of this field is
10 | additive to the value indicated by the Multislot Capability Reduction for Downlink Dual Carrier
field. The field is coded as follows:

Bit
21

00 The MS supports 1 less receive timeslot than the value indicated by
15 | Multislot Capability Reduction for Downlink Dual Carrier

01 The MS supports 2 less receive timeslots
10 The MS supports 3 less receive timeslots
11 The MS supports 4 less receive timeslots

20 | If this field is not included, the value indicated by the Multislot Capability Reduction for
Downlink Dual Carrier field applies for the alternative EFTA multisiot class.

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

[0059] The DLDC reduction signal module 150 may alternatively signal the network of
25  the reduced receive capability for EFTA using a combination of a non-EFTA reduction value
and an EFTA reduction value. An example implementation is illustrated in Table 4. The
values in Table 4 are agreed upon by a supporting network and the mobile device 100. The
values 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.g., the legacy non-EFTA
30  reduction value {multislot capability reduction for downlink dual carrier) is zero). However,

the values in Table 4 are provided as an example and other implementations are possible.

[0060] As shown in Table 4, when the mobile device omits the EFTA reduction value

(e.g., additional multislot capability reduction for downlink dual carrier for EFTA), the network
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25may follow directly from bl ock 510 and not 512 and control may then
proceed to block 516. In such an inplenentation, block 518 may not be
per f or redwothen/anmseal t er nati ve EFTA multislot class i s neCcTtsignalsecand
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20  (block 608). For example |f the mobile device can support up to 7 timeslots and the
maximum number of receive timeslots for the signaled multislot class is 10, the DLDC
reduction signal module 150 sets the non-EFTA reduction value to 3. The DLDC reduction
signal module 150 also causes the EFTA reduction value to be omitted from the subsequent
information element (block 610). For example, the DLDC reduction signal modute 150 may
25  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.

30  [0064] After the DLDC reduction signal module 150 determines the appropriate non-
EFTA reduction value and/or EFTA reduction value (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 transmitted to the network (block 612).

35  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 multislot 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 to 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 transmitted when maximum number of receive
timeslots 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.c. 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 | Omitted
N = maximum number of receive 0 Omitted

timeslots for signaled multislot class
(e.g. 10 for class 33)

N+1 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”

Multislot class (e.g. 16 for class 24)

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

value
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[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 hereto.
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Claims:
1. A method for a mobile station, the method comprising:

sending to a network a mobile station capability information element, the mobile
station capability information element including a first reduction of timeslots field for a
downlink dual carrier (DLDC) non-enhanced flexible timeslot assignment (non-EFTA)
operation mode and a second reduction of timeslots field for a downlink dual carrier (DLDC)
enhanced flexible timeslot assignment (EFTA) operation mode.

2. The method of cltaim 1, wherein the first reduction of timeslots field for a downlink
dual carrier non-enhanced flexible timeslot assignment operation mode is a Mutltislot
Capability Reduction for Downlink Dual Carrier field and the second reduction of timeslots
field for a downlink dual carrier enhanced flexible timeslot assignment operation mode is an
EFTA Multislot Capability Reduction for Downlink Dual Carrier field.

3. The method of claim 2, wherein the EFTA Multislot Capability Reduction for Downlink
Dual Carrier field comprises a value corresponding to at least one timeslot fewer than a

maximum number of receive timeslots.

4, The method of claim 3, wherein the maximum number of receive timeslots
corresponds to an alternative EFTA multislot class that is included in the mobile station

capability information element.

5. The method of claim 4, wherein the mobile station capability information element is a

MS Radio Access capability information element.

6. The method of claim 5, comprising communicating with the network in accordance

with the MS Radio Access capability information element.

7. The method of claim 6, wherein the mobile station is DLDC capable and EFTA

capable.

8. A mobile station including hardware and software stored on a tangible computer
readable medium that, during operation, cause the mobile station to at least:
send to a network a mobile station capability information element, the mobile station

capability information element including a first reduction of timeslots field for a downlink dual

-26-



0 30-45 24-29 16 O Table 3: Multislot O ass Values from 3GPP TS 45. 002

[ 0058] For exanple, an exanple information elenent to transmt the EFTA
reduct i orwoabuel4dasit he network is shown bel ow based on BPGPRARGI1A40PO8. Thi s
information elenment is provided as an exanpl e and ot her inplenentations may
be used. WD 2011/ 140661PCT/ CA2011/ 050299 < Enhanced Fl exi bl e Ti nesl ot
Assignment Struct > ::={ 01 1 < Alternative EFTA Multislot Cass : bit(4)

> chrridr JDLbc; n&dehﬁdn@éhafiexﬁl‘emwéywt aé.sﬁjnﬁten B@EF’rAtopeFémaw%wanJ or
Downl i nk Dual pability

Reduct i off SreB?”dtSSWﬂ“P%Rf tﬂféf"t%ﬁﬁff’r?d‘( qu ?“a? =) ﬂ;%BL@ﬁI %“hf“i“ dg'equau cates an
addi t i onaimesletassigemant (EFBA)atpectipalbte.t y reducti on of a dual carrier capable
nobil e station applicable to EGPRS and EGPRS2 support (see 3GPP TS 45. 002
[32]) for EFTA when an alternative EFTA nultislot class is Signaled. The
val ue of % hi s Th¢ &lobile datiga @i ¢laines. whetelehe Brstiediaiian ekiinessi s fielchier aul ti sl ot
Capabi | i tdpwRefWeh @Rt Aén- QQ)élﬂéédméx@léaﬂmeQ%f éés%hmfehtedp@ratla_rh%o&é %'ad i's coded as
follows: Bit | ess receive tineslot than the val ue

O e B e e g SR R W i

M5 suppornitrgsidtslfieRiSor ediniigk cﬂumh@temér%@eem smaqmratsggrsnérﬁsseratemel ve

I field i
i ncl uded "ERG Fatug PRAresaaohy AR etk e Lt on for

Downl i nk Dual Carrier field applies for the al ternative EFTA multi sl ot
class. Bxgnpl ﬁ*hé:ln%bl% sttéhoﬁ%f blé\ﬁwléj%greﬁnn[hé Ef—‘TA\/@luB@r@{ %@%%ﬁ%%dgé%ﬁ%rl 1ty

i nformati on el enent 008 [ 0059] uction signal

nodul e 1§@Wﬁw e Q?rﬁ'ﬁf e\ﬁb?%/mpé'P%Ya'”é%@”ﬁé@WW It loast are et e ecei ve
capabi | i tiyarfOmalA nusbeigef aecenBliimaabison of a non- EFTA reduction val ue and
an EFTA reduction value. An exanple inplenmentation is illustrated in Table
4. The values in Table 4 are agreed upon by a supporting network and the
nobi | e devi ce ThOOobiErrtatvalobidaim 19, Wadrkie tde mpemomasaweseicéretivhditneslolset wor k
that doegop oﬁ&b%%tajtérﬂé’nvﬂéW%h%lt%%&bgﬁ“ﬂ@t% PRuEd i 1GhodfBREEES ST | ¥
reduce the operation in egacy non- EFTA 30reduction val ue
(mul ti sl sePRLAPBABiorTRtpn SEdIREt i on for downl i nk dual carrl er) is zero).
However, the values in Table 4 are prOV|ded as an exanpl e and ot her
irrplerrent tio t he nmobil e
dovi oo ore s TR TR ARR QL TABH v ATYEN 3 BOeSRIPE Pl ISP

capabi | i tej,emee\ﬁiscatlvl@ﬁtaﬁlonﬂ\ccksamhpaumndufarmamn eleerenf.or EFTA), the network wll
recogni ze the reduction value as the nmaxi mum nunber of receive tineslots
for the signaled nultislot class for the nobile device 100 m nus the

non- EFTA 'Bedud ¢ BraPileataiien Ceclgm, 12nuhereig|apteagiapalel ihehgronaehstheoseitivaie downl i nk
dual car rst&éc)or(tﬂe%ng;bl‘é'c%}npuﬂFe%élﬂé hﬂé@lhbh; d%@%péﬂéﬁoﬁ@&!s@@h@rﬂ%n@e 100 can
support nore receive. ti ma% ots g nb BE}I% %ﬁfrece

5ti mes| otSEUPRH PHENEYCGIFAL' dh?rﬂﬁt‘f"i’r I'b’t‘CCBTd&E%e wighyae Feofress %ﬁ’ag' Ynal

nodul e 148owiatibn eause. t he nobi |l e device 100 to send the non- EFTA reduction
val ue as zero and set the EFTA reduction value appropriately. Based on the
recei ved val ues, the network will recognize the reduction value as the

maxi num fddnbe heMmobikcsdtips of ¢laies1Sowherapphd walblestation isHe-DA ¢capeblatnde EFTA

mul ti sl otergla@ggadid nus the EFTA reduction val ue. Reduced receive capability
for EFTA assignnents (i.e. the maxi num nunber of receive tineslots per TDVA
frame i n dual carrier) "Multislot Capability Reduction for Downlink Dual
Carrier" t5Addirttaryitad cdviutdr sépiblCaaiin stbnhgReducidne that, avhePexdduteak Dual

Carrier f guse a m'g‘chlne to at least:
send to a network a mobile station capability information element, the mobile station
capability information element including a first reduction of timeslots field for a downlink dual
carrier (DLDC) non-enhanced flexible timeslot assignment (non-EFTA) operation mode and
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e .. N2 2 Omitted N1 1 Oritted N = maxi mum nunber of receive tineslots
for signalled multislot class (e.g. 10 for class 33) O Omtted N\+*1 0 M N1
.0 .. MvB2011214Dd61 O 1 M = maxi mum nunber of receive tipoEKIA2DE/0B@Y9
Alternatlve EFTA Multislot class (e.g. 16 for class 24) 0 O N=The maxi num
nunber of receive tineslots applicable to the signaled nultislot class
M=The maxi mum nunber of receive tineslots applicable to the Alternative
EFTA nul tg s%b@xd r@btﬁﬁ@n ofihkaRlsEich foP@mlhr@ﬂua\/aéru@rsDba@ﬁ@hh@ﬁcéaquax.a&m
reductlon v | ue and E 'EF eduction value [0061]FIG 6 is a flowchart

r epr esent’ 4% Eas(?ig”@ﬁ”té %Ioé’e 8’%5@ ‘to inplenent the DLDC reduction signal

nodul e 150 in accordance with the approach illustrated Table 4. Wen the
DLDC redugtio t nal the
netvor k15" of TR Rt TRRHbE ol G e ey by LReBUITS 100,

t he fl owdinrier apdownli dugl Q?érgﬁrﬂ?@”\ﬁﬁfﬁ&'i‘c@%@xlblﬂj@?s@9%%'@@??”@@%!0” medalise 150

det er m n'aﬂ\@ul!ué‘lottdéﬁatfm Rb&cﬂ@r\ﬁo@@o@ﬂﬂk%@lﬂ%ﬁe‘?ﬂg@raﬂd E%%@céﬂ&@e&%ﬁbwm nunmber
of recei ve times|ots ag sl ot cl ass ébl ock 602 For

exanpl e, 'F}’?éot§|f'§Wa{?readdorY’{ﬂ"‘E‘i %‘1%‘? Eefref%ar}?ﬁ?/”?’ﬁ%? WHELOLERYPNMEN! PRYBIAe

t i mesl ot snakes arssBPPONMUESot Cupiabitit) Refidioh &r ewhnirg CopECatiem@ld. n DLDC may
support, for exanple, 16 receive tineslots according to the maxi num nunber
of receive tinmeslots for alternative EFTA multislot class. [0062] When the
mobi | e déVi ce Thapporuies reasiablemeasisinyel ofdime 8] whesein erk RTAMutipkdt Gapa@itunber  of

recei ve tHJIBSIATS Johitkuapbamal st dBlldhb&d Hlaied &ﬁr%s;(ol?‘h%'fo &Q@a)st orﬁehe DLDC

reduction signal nodule 150 sets a non-EFTA reduction val ue

nul ti sl otiMeaABEBIVPI 1§ # BGYELTON MASF Old8HNE tHeSWiPal carri er) to zer o (bl ock
604). The DLDC reduction signal nodule 150 further sets an EFTA reduction

val ue (e ditiona Lislot ca ity reduction faor downlink dual
carrier 1 eeravend ekl SRR s bR SRR R BES or "exarpl e,
i f the magdemenmeSiotsrtogespohdy @caaauernamwrfa‘?ﬁdtrsulmm cabs rhatncidedERTR nul ti sl ot
class for, &bh@st%}?&w‘é?agﬁﬂn%?m%% dignd® and the nobile device 100 can only

support 12 receive tineslots, the DLDC reduction signal nodule 150 will set
the EFTA reduction value to 4. Control then proceeds to block 612, which is

descri bedgbel oue cd?ﬁmérdédbgbrwnddhmw bil didira t1 B atreskig @M Re sAtidreg@aniitpet wor k
el enent t at oesI not SUE@% e addi tbgnal EF;I'A redu tion value, wll
recei ve t"H¥ clgEpipind ua(f%q frevaranatity MYUPEIUREE ¢ Hus, will deternine
that the nobile device 100 can support the maxi num nunber of tineslots for

the signaked g bkl €lans mdRABIIMNENS LIS JREl R AEKnC Ry tlRs, ot Support

nore receive tine an the nmaxi mum nunber of receive tineslots for the
si gnal ed thaima¢hinede cemayricgtp Mg kegeyork Pr?écqbﬂmer\'\étbd@m%ﬁa%g\@mssmdul e 150

sets t he capdbiEFRdrmardHeld.nt val ue to the necessary reduction

21. The computer readable medium of claim 20, wherein the mobile station is DLDC
capable and EFTA capable.

22. A method for a network device, the method comprising:

receiving a mobile station capability information element, the mobile station capability
information element including a first reduction of timeslots field for a downlink dual carrier
(DLDC) non-enhanced flexible timeslot assignment (non-EFTA) operation mode and a
second reduction of timesilots field for a downlink dual carrier (DLDC) enhanced flexible

timeslot assignment (EFTA) operation mode.
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20( bl ock 608). For exanple, if the nobile device can support up to 7

ti meslots and the maxi num nunber of receive tineslots for the signal ed
mul ti sl otwol2asis1406110, the DLDC reduction signal nodul e PC5TAzetigsore
non- EFTA reduction value to 3. The DLDC reduction signal nodule 150 al so
causes the EFTA reduction value to be omtted fromthe subsequent
informati on el enent (bl ock 610). For exanple, the DLDC reduction signal

nmodul e 138 nmaynhhretdd ef diie RRlAreadhtChrE0BNCabE thiRsB. Rt £4bvRynknOt
causing the value to

the information el enent. mtting the
EFTA redE8i BH'S 8%%”“""???@4%6‘8\%‘@68 tgﬁmﬁ%teod’éﬁ‘“%mBge FFM@%'& ed togt he
net wor k capatiity Redutiedfor Bbivelink &iuaM@drier fialyand theeseconet laduttiof ofgingsskd ng t he

net wor k T W19 ed.

Cont ol (Rt B Sal At e i R S I B RE R P 1 g
nodul e 150 TAddelsit kepatiieRegustiape BewninoRualE=mRr figduct i on val ue and/ or EFTA
reduction val ue (bl ocks 604-606 and 608-610), the DLDC reductl on signal
nodul e 150 causes the capability informtjon %‘e M5 Radi o
Access CaPabi I'N't S}‘GYhﬁ’FjBPﬁ%E”i?@nW "B %FWMP'B%J?W@%W@V d 'P'hf%f t he

non- EFTA Doswhlittkt Din Cedik tigsicdasundribes &&ralde coe@dusdndmp toal et bree theestot &anem tted to
t he net illustrated exanple only describes the
i ncl usi \(I)\ﬁﬁaglfa(r?%nx"%um nuéé?%??f?v%ﬂ/gt%fng%gt\?al ue and the EFTA reduction value in
the capability information el ement, any data may be included such as, for

exanpl e, dshe @ﬁé ﬁ‘leﬁiﬁé%f élQ!%dm' Whégﬁ'ﬂweﬂﬁa@ﬁ‘m@%mbép&ﬁéﬂeﬁ@%‘%sléts' ITustrates an

alternative to Pr oach described in conjunction wth Table 4. The

val ues i r?o"f%&ﬁ’loéd%toéf‘é‘ ?rﬁ%“@%"\éﬁ%u'“ﬁ%F'é354thaté§<t‘9é'ﬁ?ecf igthe RePile g8EoMhere the 5
mobi | e devpagitliodrsatppeidhint. he maxi num nunber of receive tineslots for
alternative EFTA nultislot class. In this case, the DLDC reduction signal
nodul e 150 may set the non-EFTA reduction value to a value that is intended
to be "ré&éer vébe frethofl ot cizie ApseheraindheomphiletskediofEFapabitiydufetriation slamaet.is

Accor di ng| rts the enhanced indicators wl |
recogni zgi%%gadlgaké%%%ggbgn%ﬁﬁﬁéggb|e%ﬁ%9 at the nobile device 100 supports
t he maxi mrum 10nunber of receive tinmeslots for alternative EFTA nulti sl ot

cl gss. AI2t7er Nakhé m@{hysd ofclARt2B0EdM BRI BB mURiB4ting OGE tk&&ﬁﬂ@l@@wﬂbﬁ int hg fenhanced
i ndi cators rst n t he reserve or
o o et Gt it e D A e A O RR E T AL nember - of |t acel ve

timeslots bel ow the maxi mum nunber of timeslots for the nultislot class.
The = 1 esepved rhomelith Uf Gatiss Wxg}glu%héwbn@%t@%s ibteed A3k FRBFPR T ecogni zed
by the network ang er stood to be zero by a legacy networ For

exanpl e, capeble.reserved for future use" value could be the bit conbination
111. Accordingly, signaling eff|C|ency is achieved by not requiring the
EFTA redyction value to be tra tted vvh n_maxi mum nunber of receive

1 mes! of S5ar o AUBIRDH kb TAHATE Teriars Sataarer st oy O B0 BESoTVHRGe | o shown
as bei ng resdieinmedamethpadtringLdparatiom sh@gedies mobiesseative tb ftdsast:ut ur e use”™ may be

used in other  Jcnsh aneeR. «BRAHGRMT R NEGARARIL Yl O FRIACARR) geNt

(i.e. the maxi mum nu
carr i er) infpatips flemetapriising a fiystRedhgtian @ﬁm@ptSD@Wﬁ% arﬁ@wmw dL@awm@r

" Addi ti OQQ‘_DW&nléﬁh%ce@%@ﬁ@é klhEMot%%gg%érthJanFm\é@érh% rﬁ&%l an@%r rier for

EFTA" mher of receive

ti mesl ot SSFYK r%‘i‘LﬁH%ﬂ ga'%|PFlf'§|d6?r acqod\gwgnls(@abcar@_qj PlC angggcegéljexn@je Oritted N+1
0 MN-1 .timeBiot asshgh@el (BFTA)opBralion mode.

30. The network device of claim 29, wherein the first reduction of timeslots field for a
downlink dual carrier non-enhanced flexible timeslot assignment operation mode is a

Multislot Capability Reduction for Downlink Dual Carrier field and the second reduction of

-29.



M = maxi mum nunber of receive tineslots for Alternative EFTA Milti sl ot

class (e.g. 16 for class 24) "reserved for future use Ontted 20Table 5:
Reduct i oowgabuesodsased on non- EFTA reducti on val ue and BETAAzeduwsvisen val ue
WO 2011/ 140661PCT/ CA2011/ 050299 [ 0066] Al t hough t he above has been descri bed
with reference to certain specific enbodi ments, various nodifications
thereof will be apparent to those skilled in the art w thout departing from

tthetscoraeltnﬁfslotsh?d%raa dEwrARPARIesridIeneiRed &l fiMesiot hssignnid@ BQéiatthlr a {mt)i | e
statl on e.ne a noplle statl on
capabi || €SP Gt mach DHVEP KAl iR osgut ) ESEEIIet ty i nf or mat | on

el ement including a first reductl on of tineslots field for a downlink dual
carrier (J T,
operati onI?erDc?erhgﬁ g&@ggﬁg )élg’?\%v%rrlé g%ﬁﬁé\s éﬂ%%“# F}86~|\J0ﬁ):of\%)/r1l i nk
dual car ﬂwllq@mpa@iﬁwmww@a wlee qur@é@qrﬁmgé@@tl'Wh@?ﬂWGEIDTﬁE)Nebper ation
nmode.  2.nthemABhDAGuRbeCoidéddvd timaBigisei n the first reduction of timeslots
field for a downlink dual carrier non-enhanced flexible tinmeslot assignment
operation node is a Miultislot Capability Reduction for Downlink Dual
Carrier faeel dTandetivbe deeicovittidireducihedsin afe rhaxvesh atsbdéricttedeloimasistownl i nk
dual carrl nhan t er e is an
EFTA Wil CPLPEReagan et rg Rednar T BrogleP PARoH AR BRI S o° %3,
The net h@dp%ﬁlltmlh@rmt@n eiﬁlmﬂél n the EFTA Miultislot Capability Reduction for
Downlink Dual Carrier field conprises a value corresponding to at |east one
tinmesl ot fewer than a maxi num nunber of receive tineslots. 4. The method
of clai m33; whB? BFIHOKKEVIRRRT FRIMSAUMISESN §1° PeRie sipdon ?%EI'%%O@@P%sponds to
an al t er rananeis BRMTARALIb tcsdsetcagdvaigsinfolmadtioh sleirzel. uded in the nobile station
capability information elenment. 5. The method of claim4, wherein the

nobi l e station capability information elenent is a M5 Radi o Access

capabi | i t3¢. i nfloe nettvosrieeteofetetim 336conTPeingreerhiodniceting Wi theSnobde sfati¢rsinng
conmuni ¢ | r M5 Radi o Access
capabi | i %%W%?ﬁgrbwé? ?%ﬁw%ﬁ%&n@rﬁ\l&&g C%&%ﬂﬁn@ﬁﬁ%@wtg&%ﬁgl m 6, wherein the

nobi l e station is DLDC capabl e and EFTA capable. 8. A nobile station

i ncl udi ngshar dWwarewaRdiesied bvaig 331 WHEsn @ rMotiliaRGtd] i€ DT oTMabedle B@adabl e

medi um tﬁ dur i ng operation, cause the nobile station to at |east:

send to E{RBIHEa nobi | e stati on capability information el enent, the

nobi |l e station capability information elenent including a first reduction
of tineslgts fi r nced

{1 exi bl o 1 med) 10 Sy AL el o B b s

reduct i orfae¥e & PagENeIP gt iIepYl d for a downl i nk dual carrier (DLDC) enhanced

flexible ti m%éc@’(ve awbg@%mn cfaEEJ%N mﬂj@rﬂétﬂinleﬂmnémdl@e mo@le s-traﬁlen pRRblig station
of claim rein slots ownl i nk

Gual - car TGS B G T B o S op ol B R g Sl ST oo 1 5 a
Mul ti sl ot D[D@)atunlenhyndaedwotble omeglorasBgnmérit ronBERTIA) Gaéramcmrm(ﬁdeednd aand t he
second r i I I enhanced

fl exi bl eestg ?O(}nfg ?&Hc%n i t'%%gtﬂ%'d f%r%a%@ﬁﬁkn% ggﬁéréﬁwhﬁﬁﬁ? ﬂg)ﬁ ? Capabi ity
Reduct i oriinfesipt MMWEWKEMIOD%flﬁn @pdé.ield. 10. The nobile station of claim
9, wherein the EFTA Multislot Capability Reduction for Downlink Dual

Carrier field_conprises a value corresponding to at | east one tlrreslot
fewer thad- a AP ' upAsEble grediugr g vre OfFﬁ‘Eb?%fNQere'”ltﬁe fipHedyayBY Ple st ati on
of cl ai miikf@slowhierddoms Cdd?@]llﬂil@d&lalﬁtmmmmhha?\fced mwmnésmesé@tmencorresponds to
apabi |1 17T s T EnpfoiaBed it hEph Rk BEel el Py AR lpe T, =1 =1 "
wher ei n tsheondogduciorsefaitnesintsdiajddid dwllmlmt@rmmer@nh@lce@%‘éwble ¥neslWS Radi o
Access caaeggmérwpérgtfowrﬁr&ée'.@gn eFPARRkisiot ebanfiTeaBIch for Boahiikmef cl ai m 12
wherein at east one of the hardware or the software stored on the tangi bIe
conput er Gegisdd®fe nedium duri ng operation, cause the nobile station to
conmmuni cate with the network in accordance with the M5 Radi o Access
capability information elenment. 14. The nobile station of claim13,
wherein the nobile station is DLDC capabl e and EFTA capable. 15. A

tangi bl e conput er readable nmedium storing instructions that, when executed,
cause a machine to at |east: send to a network a nobile station
capability information elenent, the nobile station capability information
el ement including a first reduction of tineslots field for a downlink dual
carrier (DLDC) non-enhanced flexible tinmeslot assignnent (non-EFTA)
operation node and a second reduction of timeslots field for a downlink
dual carrier (DLDC) enhanced flexible tinmeslot assignnment (EFTA) operation
rmde. 16 The corrput er readabl e rredl um of cI a| m 15 V\,herel n the f| rst

o, Y . r o



25. The nethod of claim 24, wherein the maxi num nunber of receive tineslots
corresponds to an alternative EFTA nultislot class that is included in the
nobi | e stwoizon/aeqabi ity information elenment. 26. Theprogtdadiigsomdbai m 25,
wherein the nobile station capability information elenent is a M5 Radio
Access capability information elenent. 27. The nethod of claim 26,
conprising communi cating with the nobile station in accordance with the Ms

Radi o Acegss ¢a@e&h5utérye4daf)@rnmﬁunoabv@e%am~n 37, #BereiNBe EBTK'WIU@I& cl aim 27,

wherein t i S e and EFTA capabl e. A netmork
e, R et i Dou Do G Bk G e sl B e B A o

r eadabl e lsmdonenintdsat fewduthamg nep@ruat honher obesevd theeddi | e station to at

| east : receive a nobile station capability information el enent, the
nobil e station capability information elenment including a first reduction
of tinmesl38ts fiherendurr readdbiarmddivin dryige of alpin & wheleDe meNme A eoff | exi bl e

tinesl ot r@c%ﬁ)eglﬂ{égms &H@éboﬁEJﬁ)an%ﬂéﬂnﬁﬁde%Tmns%‘éla@s pecondiuaEsraid on of
timeslots field fo downl i nk dual carrier (DLDC) enhanced fl exible

tlneslotr%%@?@ﬁWﬁH@p@@ﬁW%W“@5@¥%ﬁ?WﬁW mode. 30. The network device of claim
29, wherein the first reductlon of timeslots field for a downlink dual
carrier n- enhanced flex e tine Iot Assi nt _oper at de is a

Vol 11 51 ot Ocapat [0 et re i BF St PRl RL e et B ane ™ e
second r @dmlltwnforjﬁatton m@sﬂeot s anS‘eRddlb dp0®s dapabiliyrikfodnadbn e@menter enhanced
flexible tineslot assignnent operation node is an EFTA Multislot Capability
Reduction for_Downlink Dual Carrier field. 31. The network device of claim
30, wheréi'n t ABS EIMRVINLIE3GREIE GReOEAp DI Eiof ¢laiRetfls CPTBIF ISP MR RSNV Bual

Carrier fihemboieQrEibh SefcedXidleWatheiRy NS Haaidcbesstaapadility BRshatdAidnidies| ot

fewer than a maxi num nunber of receive tineslots. 32. The network device
of claim 31, wherein the nmaxi mum nunber of receive tineslots corresponds to
an alter mat I véh&paputarlreadebletmerivas devideal clisn 4 heherdedhé mobilesstatobiid e st ati on
capabilit 3. The network device of claim 32,
wherein t %@Eﬁggg?g?ﬁ%%ﬂ%g%ablllty information elenment is a M5 Radio
Access capablllty information elenent. 34. The network device of claim 33,
conprising comunicating with the nobile station in accordance with the M5
Radi o Access capability information elenment. 35. The network devi ce of
claim 34, wherein the nobile station is DLDC capabl e and EFTA capable. 36.
A tangi bl e conputer readable nmedium storing instructions that, when
executed, cause a machine to at |east: receive a nobile station
capability information elenent, the nobile station capability information
el ement including a first reduction of tineslots field for a downlink dual
carrier (DLDC) non-enhanced flexible tineslot assignnent (non-EFTA)
operation node and a second reduction of tineslots field for a downlink
dual carrier (DLDC) enhanced flexible tinmeslot assignnment (EFTA) operation
node. 37. The conputer readabl e nedi um device of claim 36, wherein the
first reduction of tineslots field for a downlink dual carrier non-enhanced
flexible timeslot assignment operation node is a Multislot Capability
Reduction for Downlink Dual Carrier field and the second reduction of
timeslots field for a downlink dual carrier enhanced flexible tineslot

assi gnnent operation node is an EFTA Miultisl ot Capability Reduction for
Downl i nk Dual Carrier field. W) 2011/140661PCT/ CA2011/050299 38. The
conput er readabl e medi um device of claim 37, wherein the EFTA Miulti sl ot
Capability Reduction for Downlink Dual Carrier field conprises a val ue
corresponding to at |east one tineslot fewer than a nmaxi mum nunber of
receive timeslots. 39. The conputer readabl e nedi um devi ce of clai m 38,
wherei n the maxi mnum nunber of receive tinmeslots corresponds to an
alternative EFTA nultislot class that is included in the nobile station
capability information elenent. 40. The conputer readabl e nedi um devi ce of
claim 39, wherein the nobile station capability information elenment is a M5
Radi o Access capability information elenment. 41. The conputer readable
medi um devi ce of cl aim40, conprisingicommunicating with the nobile station
in accordance with the M5 Radi o Access capability information elenent. 42.
The conputer readabl e medi um device of claim4l, wherein the nobile station
is DLDC capabl e and EFTA capabl e.



