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1 METHOD AND APPARATUS FOR STORI NG FREQUENCI ES
TECHNI CAL FI ELD 5100011 This application relates to
t el econmruni cati on systens inlgeneral, havi ng for
exanpl e application in UMIS (Universal Mobile

to o MERBOTARE R SREPUSFOR STERING KxfioRaEEs
DESCRI PTI ON OF THE RELATED ART 10 [0002] In a typical
cellular radio system nobile user equipnent (UE)

communi cates via a rad&ﬁgﬁﬁﬁﬁéfF gq)o network (RAN) to

one or nobre core netwo cquf pmrent  ( UE)
conprises various types of equi pnent such as nobile
telephones (also known as cellular or cell phones),
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particul ar standards. However it should be understood
that the invention is not intended to be limted to
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geographical area divided into a plurality of cel

[0002] In atypical cellular radio system, mobile user equipment (UE) communicates via a
radio access radio network (RAN) to one or more core networks. User equipment (UE)
comprises various types of equipment such as mobile telephones (also known as cellular or
cell phones), lap tops with wireless communication capability, personal digital assistants
(PDAs) etc. These may be portable, hand held, pocket sized, installed in a vehicle etc and
communicate voice and/or data signals with the radio access network.

[0003] In the following, reference will be made to UMTS and to particular standards.
However it should be understood that the invention is not intended to be limited to any
particular mobile telecommunications system.

[0004] The radio access network covers a geographical area divided into a plurality of cell
areas. Each cell area is served by at least one base station, which in UMTS may be referred to
as a Node B. Each cell is identified by a unique identifier which is broadcast in the cell. The
base stations communicate at radio frequencies over an air interface with the UEs within
range of the base station. Several base stations may be connected to a radio network
controller (RNC) which controls various activities of the base stations. The radio network

controllers are typically connected to a core network.
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areas. Each cell area is served by at |east one base
station, which in UMIS nay be referred to as a Node B
Each cell is identified by a“nique identifier which

is broadcast in the cell. The base stations

communi cate at radi o frequencies over an air interface
wth the UEs within range of the base station. Severa
0865 UMTS GrShifdByenbetichabRChedmbbileaelt@dintunitatimyyktem. Various
25control ler (RNC) which controls various activities
Qdndblizad@s®dit at ks to piblishafd st feidaris kor@MTS,@hdheih Sheir

are typically connected to a core network. 2 [0005]
tdbfediSvel ascadof doinpete@e N Boehdtande, I GRP (ThindGefztio® Partnership

t el econmruni cati on system Various standardization

Profic Bascieen kaidGwo publigiidaldisstitaadaddset GSMamtbaldSysfear for Mobile
UMTS, each in their respective areas of conpetence.
Eanmunisdtiang 8aseldl DRI ISCRR thd BGPRL @GRié Gaddraion PamicihipsProfact 2) has
Project) has been known to publish and set standards

Beofi koM t6 GliisA bndSysdt@idndde for DM A €Code DOaROR Multilld Acte}s) based
based UMIS, and the 3GPP2 (Third Generation

PEITISN aVighn fhe Riop¢ 64 pajcuhasaiiastivakorobdy t speqifidparinbrs ablish and
set standards for CDVA (Code Division Miultiple Access)
deasadaldMbSheiMietdettivetakas.scope of a particul ar

st andardi zati on body, specific partners publish and

[9606] S Candadt d svideltsd edile deeisd) @ederalle réfereaio af @¥@O&Juipment (UE), that
Consider a wireless nobile device, generally referred
doénpiiss wisiethe 8GPP greifitatiohior tHehaM T Proarpll Tas 3GPP b5 Biretechnical
3GPP specifications for the UMIS protocol. The 3GPP
pEcifi@dion €L hoit@kposddeLictdic By iefdlendd arkl Bferred@icfrid @tthel25.304
herein by reference and referred to herein as the
spcifdéddions padredsesahd dubject AU @6&dret aedls todeadd @hcedies for cell
procedures in idle node and procedures for cel

regefeli@cih icoihetttd ROd Setiesth MR of the s B@Ispbeificatior definet e
25.304 specification defines the required support for
e Sedpere tor DM NSdlagiobiMlibe TR TS Bdricktaihl FRa AccAGIBIRA) case.
(UTRA) case. 15This requires the UE to scan all RF
Thixaeqetes the WU O 8cal BRRHaals]s it tHHRUPIRA baadt B sfippdfls to find available
avai | abl e PLMNs.

PLMNS.

[0007] A scan to find available PLMNs must be performed regularly such that if the UE is
moving, new PLMNs may be detected for the UE to communicate with. However, attempting
to detect a PLMN on a frequency can take about 250ms, and in some cases it may take about
500ms. A UE will support at least one UMTS band, for example band I. In band I there are
277 frequencies, so in some cases it will take a UE over 2 minutes to search for PLMNs on
band I. Some UEs support more than one band, giving rise to yet longer timescales.

[0008] Thus, searching for available PLMNs can take a significant amount of time.
Furthermore, the PLMN search consumes processing power and battery resources. One way
to reduce the amount of resources a search for available PLMNSs takes is for the UE to store

information concerning previously used cell frequencies. The UE may then perform an initial



[0007] A scan to find avail able PLMNs nust be
perfornmed regularly such that, if the UE is noving, new
PLMNs nmay be detected for thé UE to comrunicate wth.
However, attenpting to detect a PLMN on a frequency
can take about 250ns, and in sonme cases it may take
about 20500nms. A UP will support at |east one UMIS
tsanel] forf IMIdx amptegiobsiy ahsdd. frdquerzamdwhich ey eesaltén #%7UE finding an
frequencies, so in sone cases it will take a UE over 2
aviaitapl M vabawt phrffroringH fWNPLYN dFarctl. | . Sone UES
support nore than one band, giving rise to yet |onger
009f s Thére sare [ DOO §fopPhudls straiemgsc fiirng mhethoda\ead | apiphetuPL folsstoring
can take a significant anmount of tinme. Furthem ore,
frégaerRrictNAgsmbaivf swhsuaegeyrodeaki hgowower and battery
resources. One way 25to reduce the anmount of resources

5 Q0B aOther faspectawnd feabires PltNBropeske stritegyfwitl Hehand ippaent to those
store informati on concerning previously used cell
drdiepile siglleskin therpat Upen mevwew bighe fpdlowing meseription dfispdeificGmbodiments
search for PLMNs on previously used frequencies, which
qfay aprastistand methhé fagke nfethodiandjapparats dorlswbing frdguehtied. t hout
performng a full PLMN search. [0009] There are thus
899 o Jbelingentian sgicemit fnghe daimst hod and appar at us for
storing frequencies. A nunber of such strategies are
detail ed bel ow. 5100101 O her aspects and features of
the proposed strategy will becone apparent to those

10 ordinarily ski BREF DRSERPTAON QIBHE PRAVEINGE t he
follow ng description of specific enbodi nents of an
apparatus and nethod for a nethod and apparatus for
storing frequenci es.

[0012] Embodiments will now be described, by way of example only, with reference to the
attached drawings, in which:
Figure 1 shows an overview of a network and a user equipment device;
15 Figure 2 is a table of the uplink and downlink frequency ranges used by each UMTS
operating band;
Figure 3 is an illustration of the information from figure 2, showing the relative
positions of the uplink and downlink frequency ranges for each UMTS operating band,;
Figure 4 is a table of additional frequencies;
20 Figure S illustrates a method of storing additional frequencies;
Figure 6 illustrates a method of reading additional frequencies;
Figure 7 illustrates an example of the method of storing additional frequencies;
Figure 8 illustrates an example of the method of reading additional frequencies;

Figure 9 shows the relative positions of the uplink and downlink frequency ranges for

25  each UMTS operating band with the available range for storage;
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[0011] The invention is set out in the clains. 10BRI EF
DESCRI PTI ON OF THE DRAW NGS [,0012] Enbodi ments wil |

now be descri bed, by way of exanple only, with

reference to the attached drawings, in which: Figure 1
shows an overview of a network and a user equi prment
device; 15Figure 2 is a table of the uplink and

downl Figlce 10 egue deyelstirgestioised tHe ypkacdad IV Sintfesadncn ganges
band; Figure 3 is an illustration of the information

for @nh UM @etingtadiwig thich@aitableatngedopasigeianh sifet rabfxs for
upl i nk and downlink frequency ranges for each UMIS

sopizg addingrabidergenciesgude 4 is a tabl e of additi onal
frequencies; 20Figure 5 illustrates a nethod of

st or iFiguratidistaibbrek diafraedjlledmeiigsd mbbiguieeicd whidhusi sabtes UR and
nmet hod of reading additional frequencies; Figure 7
dotdperstervdthabe @pparatia afpl wethddstoliGgured hlod 0of st ori ng
addi tional frequencies; Figure 8 illustrates an
[8643hp Tee @inetoh eimifet defetenod nunsads me useddn tifforeat figures to denote similar
frequencies; Figure 9 shows the relative positions of
didmeentspl i Nk and downl i nk frequency ranges for 25each
UMIS operating band with the avail abl e range for
storage; 4

DETAILED DESCRIPTION OF THE DRAWINGS

[0014] The method disclosed herein may be implemented in a user equipment device of a
wireless communications network. Referring to the drawings, figure 1 is a schematic diagram
showing an overview of a network and a user equipment device. Clearly in practice there
may be many user equipment devices operating with the network but for the sake of
simplicity figure 1 only shows a single user equipment device 100. For the purposes of
illustration, figure 1 also shows a radio access network 119 (UTRAN) used in a UMTS
system having a few components. It will be clear to a person skilled in the art that in practice
a network will include far more components than those shown.

[0015] The network 119 as shown in figure 1 comprises three Radio Network Subsystems
(RNS) 102. Each RNS has a Radio Network Controller (RNC) 104. Each RNS 102 has one
or more Node B 102 which are similar in function to a Base Transmitter Station of a GSM
radio access network. User Equipment UE 100 may be mobile within the radio access
network. Radio connections (indicated by the straight dotted lines in figure 1) are established
between the UE and one or more of the Node Bs in the UTRAN.

[0016] Consider as an example a wireless mobile device which complies with the 3GPP
specifications for the UMTS protocol. Such a wireless mobile device is generally referred to

as user equipment (UE). The 3GPP technical specification 25.331, v 5.17.0, incorporated
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Figure 10 shows the rel ative positions of the uplink

and downl i nk frequency ranges for each UMIS operating
band with the avail abl e range for storage and of f set
ranges for storing additional frequencies; and

Figure 11 is a block diagramillustrating a nobile

devi ce, which can act as a UE and 5co-operate with the
ppabatefisenan ehdrefehredi® hofeirf dsghir 255331 spasifit@tion] 8BitS}es THeasubject of
same or simlar reference nunerals are used in

Radid Besewrce Comguot potocol fethoUE -SUTRAN(UER AMNenw @k) iDETAdel ED
DESCRI PTI ON OF THE DRAW NGS 10[ 0014] The et hod

WPER| g TR ieabstriaiRpdioeAceesp (ETRAL ie designeditouperate in bands using
equi pnent device of a wireless comuni cati ons networ K.
Irequsneyi Digisioo Dublex GFI20N. rigste afd aplnm@lity of barels both@ropbsed and in use.
di agram showi ng an overvi ew of a network and a user
TRgyibeproes: nevd barids ere figheatly ydden tqptha UM TSespedificatiomnyGRRetechnical
many user equi pnent devices operating with the network
fpeditidation 2hW1swaRké1.6f ingirpgrhted hdrgin by gfierenct andhiteferst owserein as the
si ngl e user equi pnent device 100. For the purposes of

2551 0 [spagHicatami shaws feandiMES bpeakting baitswsseationat2. oFigere @sbows these
network 119 (UTRAN) used in a UMIS system having a few
teensortiepbands PQ1, withbergrkl toXe diach opezatipg bawiR08 kbinpesks hmuplink
the art that in practice a network will include far

Wby Eeqongyomeet282 eivbanddvimdiske (Blh)dvquenic® GhB¢ 208 eA pletalior df

119 as shown in figure 1 conprises three Radi o Network
IRqbenys tlemsel{ RNS)2ilapg witkacdaciRNEd hasiominRhfiequeidgtohanme! spacing is
Controller (RNC) 104. Each RNS 102 has one 20 or nore
N bB thie nayhe elkerert te opiimist agtwbrk petformtanoroftagasticBasmstallation.
Transmitter Station of a GSMradi o access networKk.
Rugmencgdivigioe PuplgE(FIND) defiyestiize wobof 4 sepwiatetfrequdniag cliaadké! dor uplink
access network. Radi o connections (indicated by the

agd dewgink conmbsidationnegwean the Yhread thy UZIRANest abl i shed
between the TIE and one or nore of the Node Bs in the
[OPNRANFigpBR(316in Bosisiide f the indirmeti@niodre the talile ef feense 2yshiwing the
devi ce which conplies with the 3GPP 25specifications
rélafivetpheititvbSthe nplidcald doBulitk frequence kangss fionérch & MIEY deating
is generally referred to

band. Uplink frequencies 202 are shown with diagonal shading and downlink frequencies

203 are shown with vertical shading. Frequency in MHz (megahertz) is shown on the
horizontal axis with a range from 800 to 2800 MHz.

[0019] At section 5.4.2, the 25.101 specification states that the channel raster is 200 kHz
(kilohertz) for all bands. This means that the centre frequency for each frequency used must
be an integer multiple of 200 kHz. However, additional frequencies are specified at section
5.4.3 of the 25.101 specification which are shifted 100 kHz relative to the general 200 kHz
raster. The table of figure 4 shows additional uplink frequencies 204 and additional downlink
frequencies 205. Presently there are no additional frequencies for bands I, ITI, VIII and IX.
Each of the additional frequencies do not lie on the 200 kHz raster, that is, dividing the value

of an additional frequency by 200 kHz (0.2 MHz) does not give a whole number result.
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as user equi pnment (UE). The 3GPP techni cal

specification 25.331, v 5.17.0, incorporated 5 herein

by reference and referred to herein as the 25.331

speci fication, addresses the subject of Radi o Resource
Control protocol for the UE - UTRAN ( UTRA Net wor k)
interface. [0017] A UMIS Terrestrial Radi o Access
[OQAURAJThi 3GRIR 31 . YiPespedificadpg Ivalt B0, iincolyaratks! hesimigy Efeegoencly

Di vi sion Duplex (FDD). There are a plurality of bands
tefrtrhd priopos@dheaiid OR npacfeati Gf-sddrdsess niersebjeqt@fithb @ sctatstces of
frequently added to the UNITS specification. 3GPP
theUhiversa ISubypsiodr fldentityi ModuRS(UBIN) applidatibi. Bectibmé of theBat &l
herein by reference and referred to herein as the
specifi@fios gefimeo the BlememtarySilosERs e MThdMlthon ey Bitcs ag shhaettis the

at section 5.2. Figure 2 shows these ten operating
B3Hand2y, comaimisenvied ahd wetwork zlathd mfematidnn robaachpRDdection 4.2.1
conprises an uplink (UL) frequency range 202 and a

of tlverd 11 1R sfeDificatfonalgfnes the Elemeear? B8e foALpdguagel Indiyatioh (ERQ. EFy
frequency channels are avail able within each band. A
qootaing dle chbdes durene yr wdramghagep dtiingfdrsatbdvbiz detdyinet foiy she user or
may be altered to optim se network performance of a
qparator,cofl definentit ateffated damgudgeecfithancsyr Diovdes bipriobityp| Bhks information
(FDD) defines the use of a separate frequency channel
thayralsepbeiupdd famttle shoasning 0K CelbBraddastatdseugss inetprefercd lhgubie.

and the UTRAN. 100181 Figure 3 is an illustration of

[00%d] | RéatiomdRi5G ! fhe GinlOgpetifibdtmndbfifes guerlenZentasinBild fog Network
the 15rel ative positions of the uplink and downlink
Paraggteen@ afranD 6 \E04x @aehns S iac precantérnigg beentbuslipbadrokll
frequencies 202 are shown w th diagonal shadi ng and
fobguanicien kNétwedpn Raremicts s@B3e asing ERewar nky fedverthd exadnt of the
shadi ng. Frequency in MHz (negahertz) is shown on the
térovinag smatchlof BRDYFefjtdncyaDivdsigreDlipiexn B0 (Time 28URioEnplex) or GSM
[0019] At section 5.4.2, the 25.101 specification
(StohtlRysteidor Mblglechmnmuelcatias) @rridrswRdGeletting a cell.
20(kilohertz) for all bands. This neans that the

(0221 r €hd RE qusardieqhary edatafioeuenayin BBk aus 2 bytes and coded on

16 bits starting from 0.0 MHz. Each increment of the 16 bit value is an increment of 200 kHz
in frequency, this being in accordance with the general 200 kHz raster on which the majority
of frequencies lie. This allows the exact channel frequency to be stored in this data field
making it independent of any band information. It is up to the terminal to associate the
indicated frequency with a particular band, e.g. GSM 900, GSM 1800 etc. This means that a
range from 0 to 13.1 GHz can be covered, with the resolution of 200 kHz. The frequency
indicated is the terminal receiver carrier frequency.

[0023] A problem with EFygrpar as defined by the 31.102 specification is that the file is
arranged to only store frequencies on the 200 kHz raster. Accordingly, it is not possible to
store the additional frequencies 204, 205 in EFngrpar in the conventional way. Embodiments

of the method disclosed herein address this problem.
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be an integer nmultiple of 200 kHz. However, additi onal
frequencies are specified at ,section 5.4.3 of the

25. 101 specification which ale shifted 100 kHz

relative to the general 200 kHz raster. The table of
figure 4 shows additional uplink frequencies 204 and

addi tional downlink frequencies 205. Presently there

[@0B] nbigakds tillprats & megiuane @sridgosddhmngsfrdquercids,20) R05. If the
and DC. 25Each of the additional frequencies do not

frdqeeron tb Ive 2QEH Kbt i dicesn tHehZ0 kiSz radiey, tlem@ ishdeteralndé to be
of an additional frequency by 200 kHz (0.2 WHz) does
in@mpgiitle with WikOpaniidrizedrageesedl dnd an Grithn2@24 Jopdrhtion3iSpRr formed on
31.102 specification, v 7.9.0, incorporated herein by
thebdauemcadand shigf i€ ko adtd e be el 200ad14 heteSdhd® Zhere are no known
specification, addresses the subject of the

GMAB dedds op&htingS ThE ntodHielUvhe fsSadredSu hisCpardaetter lsteape iated, which is
Modul e (USIM application. Section 4 of the 31.102

mpsite bécaat iitdies de therpo8 kilh easter eRefatriap yo Fidres, 4t BB ) previoesly used
Elenentary Files are stored in the 5 USIM and they

feeqndnay s idattified @s aqdiring soepgk. nelsed ads daérmimdtwi@ther Borpreviously
exanpl e, section 4.2.1 of the 31.102 specification

wef frey@sndyieinEbapagibleavith &pdremdtar stdragegiiaag df thedieeahinaion at 502 is
(EFLI). EFL' contains the codes for one or nore

degniys dgealue Dhile pravicusiyakédfiequsncgied ol fredie pyrambter ste@ge area at
or operator, and defines the preferred | anguages of
S0beIfusedetdrmninatiaedt 502 ispokitve thyn anldritlandtichlapamtionn pamyrmed on the
al so be used for the screening of Cell Broadcast

vats 98 ge révivualypisef fequentyl a3 agietherl OF @ihdifled Selmt iofthe previously
4.2.57 of the 31.102 specification defines the

uktdefirenéry s forb®infthe paNaherarskorageareames®r. sThe kioNEd pradB)ss at 505 may
EFNETpAR cont ai ns i nformati on concerning previously
bdsetvoestdgk phsceguanprisiag fiNelywividinPaha frequencystahieaye a usdling factor
EFNETPAR may reduce the extent of the term nal search

(D00 KFDRDfof Exaeipld a6y theh stosngthe gt @xhe pafddidtdr Fiofaze Bredi Si on

Dupl ex) or GSM (d obal System for Mobile

[CORSNURiga@t bOoNKtrAar bi fEethodhe rading Cidditipnal €eblencies wherein an
15[ 0022] The RE carrier frequency information is
asithadetichl | operefrMETRAR e Ogerdrved &5 aabsll eaicked Are11 16 fbguescy value is
starting fromO0.0 MHz. Each increnent of the 16 bit

ideatifi@l fr@n &is pafagicRRbtag®ire 06 1 ki tiera tivb 8QPEPOYess tdthigising firstly
being in accordance with the general 200 kHz raster on
rédinghn Vdige freinOhé irafktef 6@eHge AfdaLtheh in@iltipl¥ihg tids valus by fescaling
exact channel frequency to be stored in this data
fAdte|(2borme fog ekdmpleyde perdeithe fhd adlye Hantequaicdr MAL1AND and c it is
It is up to the termnal to associate the 20i ndi cated
dbteegieneethdr tite Baddwdlid gddlvathibathf tere@ raneSM IR Qs exabdle, range C
1800 etc. This neans that a

comprises all values not within range A or range B. If the read value is identified as lying

within range A at 613a then at 614a arithmetical operation A is performed. If the value is
identified as lying within range B, as indicated at 613b, then at 614b arithmetical operation B
is performed on the read value. If the read value is identified as lying within range C, as
determined at 613C, then no arithmetical operation is performed and the process proceeds to
615 where a search for a cell at the identified frequency is performed. Alternatively, range C

may be implicitly defined as anything not in range A or range B such that where the read
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range fromO to 13.1 Gz can be covered, wth the
resolution of 200 kHz. The frequency indicated is the
term nal receiver carrier fréquency. [0023] A problem
wi th EFNETPAR as defined by the 31.102 specification
is that the file is arranged to only store frequencies
on the 200 kHz raster. Accordingly, it is not possible

{QuelRes B o Renaidhde (@M Afok RABEBYTIHES thdQfthnd8al loPeration for that
EFNETPAR in the conventional way. Enbodi nents of the

fREd adpdilfosfdd pad whereethd reid Wa@fSddehindt ME QR £ Mfined range, then no
100241 Figure 5 illustrates a nethod of storing

adpthdticonpbrafisieigpaneines 204, 205. |If the frequency to
be stored does not lie on the 200 kHz raster, then it

[0826] eI£ bk 1RtV ORGPl NENWBRS laldcBnM B uchin@l RRK 8RB &fc read value
storage area and an arithnetical operation is

Pavithrth® cangé) thddein\eathuRtiéad o ARk id ferdhhddlonl the Suedefdr®use, but if
lie on the 200 kHz raster where there are no knowmn 5
HbMead balies omside af thitGangE fieen WP diithineGaV pcioh $s Sk frRd dnfihe value
the paraneter storage area, which is possible because

beffork u®S on the 200 kHz raster. Referring to figure 5,

at 501 a previously used frequency is identified as

08ZNi Fighg: BiIASAES an StandoflatmdtifoddEbRFiNg AREHoMIE dAEncieheAt 701
previously used frequency is inconpatible with a
PReAbRLlised R R@Ey Ari@entifibd af RQuiled soficnatai @Rp 02 ¥A2 détSrmined
negative the value of the previously used frequency is
WietHee the ipfevidisly Raddarati@icy SbsunaBe200 188 @iter. Hiscferminhtion may be
the determnation at 502 is positive then an

Bdde tHyEVitliGa ltheORREA BB ptevioReY ueddRehueitytdye200a U ardf determining
the previously used frequency at 503 and then the

withef the Anstatk e Wholt hemkk W tRiskyioksSeehell HRGUARE Nesich the 200 kHz
stored in the parameter storage area at 505. The

183t@] thBrgthp KAGE 56tha Fre@RBcyBYivRRd By DVOKEE ROMARL BRSAlue is stored in
conprising firstly dividing the frequency value by a
ALl 708.C tokivets200 itk preliotsl e ¥@aitealend dods v 1i8 bRKASEO kHz
the result in the parameter storage area. 15 [0025]
ritGURE £ 708 lalsphktadt 88 adiciRé BRdvaBfe JraRslrBgheadidiot prodat a modified
frequenci es wherein an arithnetical operation may be

veREf DRiFBRdPRd Fali&RGhenAivid bHR06 kikz & fou QEVSDRY iVBIF WAl & 705.
identified fromthe paraneter storage area. 611 nay be

[C02BYOFBhRULIIREGAERSE RANE bSIhD gletﬂoas)tflréédrn?%_dhmenaa fé@leH8es. At
fromthe paraneter storage area, then multiplying this

8Y8hUBluBYs Rad &3l M fRCHRA at 620 Ghik Fidue fs %ulﬁﬁl%ﬂmi'?OOtl&glz to give a
a,

arrive at the read value as a frequency. At 6

fRREn6y Vilud. SAt 808 1l esieidned whelh s froReASaAd c¥@bdidld WS known

within one of three ranges. In this exanple, range C

n6 IRl SRsh 8ldeteMAnMEh ABL bMnhdY B 83888y Vhethd 88 fiByuchdy value
the read value is identified as lying wthin range A

ligd whikidank e thetbn &L 480! int RERIICAH [ ARSH Alif MR dtetrination at 813 is

performed. If the value is identified as lying within
pb RGN & at 855 b Bl LALR S Rifofdedlt thhhBRuditcy 6 14Re determination at 813 is

arithnetical operation Bis perforned on the read

n¥@tikethed ft it 8Rerh@Rd A NS ahR rbAaRE ibbdestr@Spiot i GoMbd Al FFyprear
range C, as 25 determned at 613C, then no

(f3F E:abPRY b @dscrARABEVORitH RFREIE &1 BRAe 8Nshdl L8hRLEEE $Sremoved by
procegds to 615 mhere.a search for a cell at t he

sutdefidgfd @RAsthitCABENCYhé SoRBAT QEABRA-1 A URS BRld 38hY constant used in
range C may be inplicitly defined as anything not in

70 PRGCcréatPf th& NGRS Wtk t RBEn, WA NEIUE NEitH 8RToffset removed gives a



10

15

20

25

8 value lies within a defined range (range A or range

B) then the arithmetical operation for that range is
performed, but where the read val ue does not lie in a
defined range, then no arithnetical operation is

performed. [0026] In an alternative exanple, only one
range nmay be defined such that if the read value 5 is
frédubrioy vithchtis cangebletwignkna®n attwloldahd e@ht S1Parsaircioforiagell at that
performed on the value before use, but if the read
frajuaeyiispepfotrsddde of that range then no arithnetical
operation is perforned on the value before use. [0027]
P02 r ERuid $ ustimdlbe® Bgure 3 arP lskovaf tha rématveqsibnsSdfohé Rplink and
addi tional frequencies. At 701 a previously used
dawantjvlefrequency rambenfor Bach MBS o@fting bagl. Figragelso Mows tiepange for
702 it is determned 10 whether the previously used
ftoregpuenioy EF\:par, Oliis béieg 2801Klok MIast &f in fTirs 3, uplink frequencies 202
determ nati on nmay be made by dividing the value of the

¢ shovau sty dispenhl fshadine anly dbwnld@ Ordghincies Q0dedre sawh With vertical
whet her the answer is a whole nunber. If the

shading. O URley range @ f the leameairy ifiksS BOReriaR eis 2800wk Hasifga détexd, shading,
then the value of the frequency is divided by 200 kHz
Bxtquéiey iaMi 4 leehoval angthé Borizbmtaledisi withErdNERRAR@0 td 08200 MHz. 1t is
Conversely, if the previously used frequency does not
dpp@enifronhB8giz@0 thdtlz sighHicha pr@ortion e tiat freffiSncd rarpe DF EBfprpar goes
is added to the value of the frequency to produce a

unpgtidfin @UEwaknged tdWwork withthufrere dnoved berds BtotXhen di vi ded by

200 kHz at 704 and stored in EFNETPAR at 705. [0028]

[FOXPUr Eiglrel 10l inatcopyt eSfigare Exdlitnallyodhotving thetdaitls 6f which additional
readi ng additional frequencies. At 811 a value is read
ffeqoencielMef b&ARoA dsiag aBdiPset dvinstant @l G@O0L ISMM ak lap bxa@hlddyAdditional
200 kHz to give a frequency value. At 813 it is
uwpBtlefrequasides\lioe bieahowhivith iageflabshaying Gaveliiggaionlties piigé From left to
known 20 networks. Such a determ nation nay be nade by

riget @dradditiogn] dbetlbkrfrdgisncics 2O shownalitkehdrizesaMhhding) Of course,
one of the ranges shown in the table of figure 2. If

it dheuld &t @nddraiadd i aabth&lodfsétS/amo Sbiill be utdde Haev&]lh igadvantageous
cell search is perforned at that frequency. If the

folehe bffien 8dlud dhfodh 3o i % 20€ §HE HISO0 tkilieNwhdre inSs Si8twHoE Megber. In
that the value read had been offset prior to storage
thenexaiNETRARN (WHete X affpdt 8s 668, I0RSL h hads akov@uendt30000. Such an
reference to figure 7) and so this offset is renoved

olfyet 2Blak bY iR §uitably highGARE dnk, radultd ifthe ANBtiGRNFE@BAcidsPREg stored
in 814 is the sane as the constant used in 703 for

4 Graquend refien Mbeke nb &Aowiahdi@orkd B8 and Hico MakdiBe WedRndy@lue onto
of fset renoved gives a 9 frequency which is

tIR0TQ0H tastetM InhthK RQMEDH1E 8Fvem rKSn A GorsBnals WBddtoof&eRdIC Frequency
for a cell at that frequency is perforned.

bands. However, in alternative embodiments different values of the offset constant may be

used for one or more particular bands.

[0031] It should be noted that the above-described methods are backward compatible to the
extent that 200 kHz raster values can be read from EFygrpar using a conventional reading
method. Such a conventional reading method would misinterpret the modified values. For
example, a UE reading the additional uplink frequencies 204 of band II would identify each

frequency as lying between 7850.1 MHz and 7910.1 MHz. At the time of writing there are no



10

15

20

25

[0029] Figure 9 is simlar to figure 3 and shows the
relative positions of the uplink and downli nk
frequency ranges for each U operating band. Figure
9 al so shows the range for 5 storage of the EFNETRAR,
this being O to 13100 MHz. As in figure 3, uplink
frequenci es 202 are shown wth diagonal shadi ng and
hown[UMKS fiste gilre npéragg2@dimthe felqoemy hirtdn Neaerttholeas, if a UE were to
shadi ng. The range of the elenentary file EFNErpAR is
rgitbihese vsiupgfreto tiF ety s Wi thg UE Froabjuatiemyt forsedvble far s csth ovhe wrong
on the horizontal axis with the range fromO0 to 13200
rof thetspeotrumppleereit will findmd vadid PEMN.t Qade @ RiNNiif foomhthe UE will
proportion of the frequency range of EFNElI TAR goes 10
meNgwth the next gRresr vakueg dibwegernit skoud bdinater thetrorkaitphe device that
bands Ito X. [0030] Figure 10 is a copy of figure 9
raefld iftoolpiadeteyr is bswitegdervice thapwiotmte BRnemwhai dthis adidkely thatel method of
frequenci es may be stored using an offset constant of
B additegal Gequarrieseadercabed Abetetwantrbbe implemekted in a device without a
frequenci es 204 are shown w th diagonal shadi ng
crraspending gpethodrfor rredipadls fddgipnhlefrequenriesi gint satig above described
addi ti onal downlink frequencies 205 are shown w th
iginfermetatian of medified val@ks stwerd is &Fnerdda id ynlisblpul d be
under st ood t hat another offset value could be used.
[PRARE v dprninigtnowsto digvzritl aisous bibds dirgremilidsyratingeamolgletdgvice, which
conformto n x 200 kHz + 100 kHz, where 77 is any
o attas alfband cotoperalvevidtherpperagis anh methedeoft fipuresflfte 40, and which
6000.1 MHz, n takes the value of 30000. Such an offset
iy a1 erempleiyt Wirelessisomatyhigatiningleviga | Mebidf statjonr998 id prefefahlytateo-way
addi tional frequencies being stored in a frequency
Wiggdisp nommunication demigevhavieg eoleiss veike shd datd camgwnishtidnt apabilities.
the frequency value onto 20 the 200 IcHz raster. In
Motilestetiom?® myefewhly has the nglabiligostamunicate withdtiteocafifuse systems
all frequency bands. However, in alternative
cartho titareatt Degéridingranthe wedcufgctphalith roidedethe corsaddvice may be
may be used for one or nore particular bands. [0031]
referrgghious @ dete messaming deateet hisvoakmvimeee 8 wwitelretle-metl edse, a cellular
are backward conpatible to the extent that 200 kHz
telepdione with dels owssapieg repabiliticsme EFMETRARtersétngppiance, or a data
conventional reading 25 nethod. Such a conventi onal
copadhicgtiomsichiod anenangblasi si nt erpret the nodified val ues.
For exanple, a UE reading the additional uplink
(00381 uBiheregBo 210 4tatibn BRONS ehableddon teioivdhgrebinfyniatidm, it will incorporate
frequency as lying between 7850.1 MHz and 7910.1 MHz.
afpmiryeictiionsubdystami 31il nigeltdieg bothkecayer IR dad @viranddhifS 914, as well
networ ks operating within this frequency band.
aNesseritted lcemponenfs saclUls wee er tnore; adertthie Senbeddedas ifitemal, antenna
EFNETTAR then the UE would attenpt to search for a
elpaiehts i9h6 k9 My, bregl gsaitlstonf(LOKEY 18 padta procepdiny moditle wichlas a digital
find no valid PLMN. Once no PLMN is found the UE w ||
signale pontssort RSHeR20.st As ewlillv &t teppartiowey eose i skilkdoinl chebéeld of
noted that normally the device that 5 reads from
cEERNENTARNS, sthal patitdle designc ef tthatcomoheation EENYIERARI11l twill be
is unlikely that a nethod of storing additional
dépreadpné nporethe asmualesication exdtwaltoinewicuthd deeicé isphtendedti@ dpdrate. For
a device wthout a correspondi ng nethod for reading
exdneple ddobileosiationf P@guendhasde andmsmnichitorakbbsestched it i designed to
m sinterpretation of nodified values stored in
OBFNE TR | the UMbbikeal™y . mobile communication system, the DataTAC™ mobile

communication system, GPRS network, UMTS network, or EDGE network.
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100321 Turning now to figure 11, this is a bl ock
diagramillustrating a nobil e devi ce, which 10 can
act as a UE and co-operate with the apparatus and
nmet hods of figures Ito 10, and which is an exenplary
Wi rel ess comuni cation device. Mbile station 900 is
preferably a two-way w rel ess communi cati on device
%4 n Neawork eaedss vagntenarsdwdladlso eoymigpindakiwpon the type of network
capabilities. Mbile station 900 preferably has the
2@pdior Erxatnplel  thoMnbirixaad Patail AG netwloels, molsifeustasivn 8§05k edgistered on
on the Internet. Depending on the exact functionality
he awivebeld psitdhe wigpe lidessficddot oenteapsdoeiated Svithedaeli hetilé etation. In
as a data nessagi ng device, a two-way pager, a
UMTS| aad SSPRSnreet W orkle b e @ver, actoell atcess i askeftaineiting tubsaibeaor user
nmessagi ng capabilities, a wreless Internet appliance,
afrmabild ataBorcWOMANGBRS inobilcdeation eheredare @it aasibschiB&3&ntity module
Where nobile station 900 is enabled for two-way
Gdvhmaarid datorden to ioperate loh s GERS potwatle & idonnurildhSiMrard, a GPRS
subsystem 911, including both a receiver 912 and a
mokilesstativn evill 8dtdye fally fuabtional? Aaesl @as®oaie@totldcannnpicaand functions,
such as one or nore, preferably enbedded or internal,
anvdhas lepbmeanged fiicdnd (El8yy) Isadhahs BB ldnetgong ¢dldg) may be
913, and a processing nodul e such as a digital signal
gyridabés bor mpBIBRtatBR ®00 Agll bk luhatile tappar @ntany othehmetions involving
skilled in the field of comrunications, the particul ar
@esiugivaidnstolver tbonatwmnkal dhe SIM srataetr9 9 & nairhdllylsénilar to a card-
dependent upon the comuni cation network in which the
stie ynite evhich al STV chntte inpaeddng. cjdeax 1ik2a diskengdrPCMGIA ¢aed. The
station 900 may include a comunicati on subsystem 911
¥siaghed Have gpenxah@cipictRiofi meeryMol ihbxildvy ke codrdiguration 951, and
comruni cati on system the DataTACTm nobil e
atlemmiorimetion 248 sylsdsadgntiGERARE reat wirskribet MG diafonwndtion. or
EDGE network. 11 [0034] Network access requirenents
[0835] &Nlso requirgd deperkdicgigtratioo ror tabiévatiyp erooédurss thaey keeQ @3mpleted,
For exanple, in the Mbitex and DataTAC net wor ks,
mablile | sgatish 0D anayd 8ddi Bidregii gt eongduricatibh &ignels week thd Sdefgork 902.
a uni que identification nunber associated with each
Sigyials| recesited thyoamtenha 9 LiIMESough d o cateinwitkak 0DuRVIepyt to receiver
network access is associated with a subscriber or user
952,0fhiciotmay @erddrat suo c@fdon AcéARIummbhd & s¢nat amplification, frequency
therefore requires a subscriber identity nodule (SW
doan donversiungl @ittering, cipendtsee@ion an@GRIikecinddh khe dbiplieulst@n shown
valid SIMcard, a GPRS nobile station wll not be
if figlry 11 Lamelop od dlgitall(AAR coversiom - AGY vaivkrsida B iéceAtd Oipnal allows
functions, as well as legally required functions (if
nainy Jonsplehcamsnin®chlion aetiq@e Beh 8 akhbddatiodyd B&oding to be performed
avai |l abl e, but nobile station 900 will be unable to
irc dfer PSP WR0.ary 0fifmelar ek, Glsi oVl wilgitteliire processed, including
conmuni cati ons over the network 902. The SIMinterface
nidddlaticn adreiedding B Btdnipie, bp DEPCR0 Ans [rphit doNtadsifiérc 4dor digital to
SIMcard can be inserted and ejected |ike a diskette
amlogRoME ot dfeduenti @p SrVeG N Ofi 62N g Nt fiagohaxd dsalisgion over the
64K of menory and hold many key configuration 951, and
cahmerticdtioh aretvadrk 002 9a3nkdehoms DSR PR hbCadly prcesadittommunication
subscri ber related information. [0035] Wen required
sipedlsvbukalsoefb Gitlésafbt @Beitdr aAd irhinéatitted Qofdfod.C B6Hux@BplBaY€gains applied
been conpleted, 15 nobile station 900 may send and
tof @BEhMEcatioNnighals af teodlvaiognahs taneittém® 4neiyey kdaBzly controlled
Signal s received by antenna 916 through communi cation
thigighattlemR gk EontidPalgorithns RgRén@teddd DSPWRDCh may
perform such common receiver functions as signal
anplification, frequency down conversion, filtering,
channel selection and the like, and in the exanple
system shown in figure 11, analog to digital (A D
conversion. AlID conversion of a received signal allows
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20 nore conpl ex conununi cation functions such as
denodul ati on and decoding to be perforned in the DSP
920. In a simlar nmanner, si@%als to be transmtted
are processed, including nodulation and encodi ng for
exanpl e, by DSP 920 and input to transmtter 914 for
digital to anal og conversion, frequency up conversion,

fob3d) eNidrile seitiBh 1900 GRSEMly adhdes ANSIFHPSIBR0OYY whidE controls the
conmmuni cati on network 902 via antenna 918. DSP 920 not

SRl PERESSSEEe QHIRUNT dahuinAtior? Rinsti 38 ah&udiyiht 18ds6@ata and voice
provi des for receiver and transmtter control. For

%Pk Rtiorsh@e PatoiseRABRIuzR GorhBu G OMFH Bl MR 1 51 MR pSodesior 938
receiver 912 and transmtter 914 nay be adaptively

Aintepdctsedlith Mirtdd) Bevidét QBB ems GaiHNaCHB IdiPlayad290f1ish Midmory 924,
i npl emented in DSP 920. 12 [0036] Mbbile station 900

RARIEEREs Yndnivey PIQ@@I? 224TaGHiRRY QGRT&QPut YBO) Wbsfskems 928, serial port
controls the overall operation of the device.
930/"R8yBbH@ DB D péABCII4OMEropghBed 95H, B Gh@t-ranfAssmB@tictidmChubsystem
voi ce conununi cations, arc perforned through

IO AU M yCotlhdr ABvid MBS AN Gbhily WbGgarEasepsor 938 al so
interacts with further device subsystens such as the

[Jo3mp!| B¥mO2, tHel AfRyMRMEDENOWR24h fighrd ANAYMoAR COSENIHRIS Y related
(RAM 926, auxiliary input/output (1/0) subsystens

f3edions; hkdhs AR buPemdsBysRavide G32dent NE KA Vi8Bhnctions. Notably,
m crophone 936, a short-range comuni cati ons subsystem

940 satiiglstany s8I ke pRMIAB2 SHO 8N R B2, FENREAIeYmay be used for both
desi gnated as 942. [0037] Sone of the subsystens shown

dofhnfuln @i & -rbhtdd Efich @ToR, GOFATEN g0 1dx€ btk fdiNfhidiBSon over a
wher eas ot her subsystens may provide "resident” or

RAMARIRE®: dettisik, 208 Seviddataddny functidhs SQIMRs & UASYSbEIFBask list.

such as keyboard 932 and display 922, for exanple, may
[b638Y'S eeh g Hefeh LaWHENsERSY BB iSbaloBssdrWng td BERsabSUEdled in a
as entering a text nmessage for transm ssion over a

PR RNBANLtER s bs TRENBEKery 304 viBM B8y nESALIRMY ref LB @RSy (ROM)
such as a calculator or task list. [0038] Operating

08 YWFhi® s8d deV@erBentd 3685 sRYwih)NETHASE IsRIMED 6L BkO4rt A8 aia;%leciate that the

preferably stored in a persistent store such as flash

0?%8‘@\;’?9’ sy?;%fh, sPRUINIRY abRhERH, Bepdts rtﬁégdf,oﬂllct% b&&SoYarily loaded

or simlar storage elenent (not shown).

itB ASeo15Hé hleBfry Suchhe resNI 9dk! | RQABREL CbhEnibRL sih®s may also be
operating system specific device applications, or

shaddia RiAneoeof, may be tenporarily | oaded into a
vol atil e nenory such as RAM 926. Recei ved

[mgums CAbWAN 18hIMESry Y 8hS Bc DR REAEL Gt NifRAM: 9%6as for both
[ 00391 As shown, flash nenory 924 can be segregated

cblﬁ%&lexdfn{)éx%ih@ g AhE ?%gfa‘ﬁ{ AR ERragl 056 095RUHES AR §B! affRese different
958 and program data storage 9§O, 952, 954 and 956.

stbRgs eyt {dafa@nhat ShQ 388 ath ¥RE SR aGR Eont dt@hsteRERory 924 for their
program can allocate a portion of flash nmenory 924 for

olvi€data Qt\’iﬁgg Rirehoag %iﬁﬁ)gwcés%&e S -in MuGHOP P &S péhating system
938, in addition to its operating system functions,

BB BRIF P RRIRS SX&EUH 1000 ars AbHNALiShsARPIE GRIHO RBition. A
on the nobile station. A predeterm ned set of

pREBLIGALd QRSf tapﬂka@&l@ thR ol tasi@ %E@B&)&P §rcluidﬁ11%| #480data and
at least data and 25 voice comuni cation applications

vbieE cSHAMRLRionWoblicaBSs'B} LvnB&, Wi hiddn8Y 1Ml b mobile station
station 900 during manufacturing. A préferred software

960 Bt bR R g DA ?re{%?x%§ QbY@ art BEAIIRIH AR 5B BESEnal Mrmation

application having the ability to organiZe and manage
nfdRiRr (B Bipp&lafbl BflidOthe ability to organize and manage data items relating to
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13 the user of the nobile station such as, but not
limted to, e-mail, cal endar,gvents, voice mils,
appoi ntnents, and task itenms.” Naturally, one or nore
menory stores would be avail able on the nobile station
to facilitate storage of PIMdata itens. Such PI M
application would preferably have the ability to send
thedser elCtb¢ webidkadtaion e, bui sottlingtedits, elngsls caletiavorvknt9@Bice mails,
Ina 5 preferred enbodi nent, the PIMdata itens are
Ppantness| ynd tatkagmat ddjurdlynader @nmare thearody sipeatvedd beiagerilable on
the wireless network 902, with the nobile station
ths @robge s@tiore sp Guaiiicaty stdmpa of PEvfsdast dered SnchaBBWebplicedon would
with a host conmputer system Further applications nay
ratfsmblyehalothd ebiligrio eentilmed nobive dats ttahd, oia tBOBirtlbss oatylork $#2. In a
network 902, an auxiliary 1/0 subsystem 928, seri al
neleiredd 8@bodimentt thealPiye deenibusi gratscamsshy heyesitein 9ddirarized and
any ot her suitable subsystem 10 942, and installed by
wpdatedrvia thet WizelRAMeB@Bk 802, prigf theabbbileastation-usalsatdriegponding data
store (not shown) for execution by the m croprocessor
888 st@ebbr dshepidtdsl With y hosi capyplitiec sitsieon  Furgtea bppdicitons may also be
i ncreases the functionality of the device and may
lpaded pule tieThelnicethtion 9¢etriongh fhumetwiodn®)2, an auxiliary /O subsystem 928,
communi cation-rel ated functions, or both, For exanple,
ssiedd pod 93O nviortirogt iconmappdtiooatubeyseenmB40 erralylogher suitable subsystem
el ectroni c comrerce functions and other such financi al
%2 .cemd actalledby ¢ wsebim theR ANk $2cbr pesifargbly heorltEoiwhé $tere (not shown) for
station 900. [0040] In a data conmuni cati on node, a
exewEovedths ingeraprosaamn 93%  Such éixkibitigsimagplictionveiialpage increases the
downl oad wil|l be processed by the conmunication
fencbisnadityeof 19d Heverdandnpayt provide brehandedroppievice $isotiond 3@mmunication-
whi ch preferably further processes the received signal
rélated dutcpans, too bbthe Borsqiamyled B&ureoconahteeatiat iap@icytiane raay enable
auxiliary 1/0O device 928. A user of nobile station 900
cheatyoni@@naheoe Hoctipos andddlien sichdmengal clansasticasti Ye preos@gesing the
for exanple, using the keyboard 932, which is
npibdé entadn 900a conpl et e al phanuneri c keyboard or
t el ephone-type keypad, in conjunction with the display
(@3] alch grtsssinbhynicatioramxdd, b atcyived Ggithd mich@s 9 28t m&wade or web page
conposed itens may then be transmtted over a
doeniouthivdlt bopravessed rly  thier canghurtidetios cswbsysiema®l brand input to the
subsystem 911. 25[0041] For voi ce conmuni cati ons,
nourepratdssay (98 8 avhicinpeferaviybfuktersirades @n t1200cdiwd Signall far putput to the
except that received signals would preferably be
doplkp Q22, oo aleerspieelk &r ardd4diliarnyd/Q dewiad R28f @ ustr emsabils stathon 900 may
woul d be generated by a m crophone 936. Alternative
alocaspse daddiens Lkl as tibsy sieeages fauxhmals, usind the Meybeed 932, which
nmessage recordi ng subsystem may al so be i npl enented
isoprefenddiyl e comaleteoaip@OmerAl kdybogth ov atleghone-typel dieypas mna@injunction
output is preferably acconplished primarily through
wiithehes piepike 02034 pdsiblyl aayauQRizrynY dalviso 9b& Ssdhctbobposed items may
provide an indication of the identity of a calling
thearbetrantthigted wvat 4 comm@iinieationinesveialhroughr thetch@munioatid subsystem
call related information for exanple.
911.

[0041] For voice communications, overall operation of mobile station 900 is similar, except
that received signals would preferably be output to a speaker 934 and signals for transmission

would be generated by a microphone 936. Alternative voice or audio I/O subsystems, such as
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5 [0042] Serial port 930 in figure 11, would normally

be inplenmented in a personal digital assistant

(PDA) -type nobile station f ot whi ch synchroni zati on

with a user's desktop conputer (not shown) nmay be
desirable, but is an optional device conponent. Such a

port 930 woul d enable a user to set preferences

4 ol giesgige @¥dotdinabubSR¥EnG Enddr als®Thk RbRmARARd 0§ ahdtB s@lidn 900.
woul d extend the capabilities of nmobile station 900 by
Altstighivoge f @rautiidf smmbu@it R prefbibBOhdcv@plsheld pAkeagSthi@gh the
nobil e station 900 other than through a wreless

1Tt A3 4; isplan 91EhaVOA140 be Wi BIpk@hidiainandih 68de RRARY BBY calling
for exanple be used to | oad an encryption key onto the

piey] te dirbtiaudh vaiceltd1 6t otddd Goicb bl reRted aFbenabloklfol ExbsipRs
connection to thereby enabl e secure device

posarurSetialt joetrn30[i Gidle 10 WotildGRIALR Kediniphiten®t S Y PeRBBal digital
940, such as a short-range conmunications 15

sssisats (FA)-tiyse andbilé tshekion Ot i vl sONRABRMAEN WHhCR w8Ys desktop
provi de for commruni cati on between nobile station 900
antbutdt (o Kleswn) Syt aesitibled Bt i€ @6 optidtialflevitR@GmP&ient. Such a port
necessarily be simlar devices. For exanple, the

$30bsysd @1ab184Qiseray sdt pfdieiResiirduph kdéénsl@licCoBBware application
associ ated circuits and conponents or a Bl uet oot hTM
andmmeudd egtehd thendagatii@ick @f PdbYle deitib@ 900 BTRIBVigiak ifeMintdrinBtion or
simlarly enabl ed systens and devi ces. 20[ 0044] When
dottvateed h@vdade & AHdbils sta&tl 986 othelihanPihRfugl @l wiélas k®nDdBication
i nclude a nethod and apparatus for storing

ffervastlie Mhé @BernFXA&NSbANRHANEDY Adr TIRBNAE bV ERSe2H[ 10484&] edefyption key
t he foregoing specification, the invention has been

ahes theideeide WrbughreditefeiehiOreERae hd GukeddaQmheabh $o thereby enable
thereof. It wll, however, be evident that various

seage ddviatcompsn@atbnchanges nay be nade thereto wi t hout
departing fromthe scope of the technique. The 15

[80£3¢ i Ditigsat doammuandtichs asbgemar ®40, a0 asliangloyt-rafgR® B@nmunications
regarded in an illustrative rather than a restrictive
sabyystem, {sQOREherl dptibifal tompeMObigeh bagirdvilR fBEEMABSi@Son between
descri bed have actions being carried out in a

mobile station 900 and different systems or devices, which need not necessarily be similar

devices. For example, the subsystem 940 may include an infrared device and associated
circuits and components or a Bluetooth™ communication module to provide for
communication with similarly enabled systems and devices.

[0044] When mobile device 900 is used as a UE, protocol stacks 946 include a method and

apparatus for storing frequencies.

EXTENSIONS AND ALTERNATIVES

[0045] In the foregoing specification, the invention has been described with reference to
specific embodiments thereof. It will, however, be evident that various modifications and

changes may be made thereto without departing from the scope of the technique. The
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particul ar order. However, it would be clear to a

person skilled in the art thzg the order of any

5actions performed, where the context permts, can be

vari ed and thus the ordering as described herein is

not intended to be limting. [00471 It is also to be

noted that where a nmethod has been described it is
glesificdtioh endl ddwizatare) hodoadiiglaroite ragasdedsio ughllustrativearather than a
device arranged to carry out the nmethod and where
fegtaittive@ensbave been cl ai ned i ndependently of each ot her
these may be used together with other clained

[D04@ atluis es be pood 8lat thdrriduierdsms eedctibadi Halve b&ionobedg tiratd out in a
t he apparatus described herein may conprise a single
eoiosn exdtr. Siotevasit & ol bekclebfiRANeson siilledrin the@rt that the order of any
equi pnent or access network conponents, a conbi nation
atiomupdriophel, suich: denporantpsrmiity cex daplagied And thus the ordering as
conmuni cation with one another or a sub-network or
deadribed Berwio isnoonteadatio botimitingnt s. 15[ 0049] Enbodi nment s

have been described herein in relation to 3GPP

[Op€4 i fiti is also Gnis. nokddwizar evhetehemerkbdind bagnddeagribad &tisislso intended that
descri bed are not intended to be limted to the

Bpediohiic alse enghtofor thlevive asangnd td bweryent theeha@hsdshd where features
herein but may be applicable to future versions or

havéeren shewddfindepérdomntly. of S @Her fepoimby enused togétRer with other claimed
di scl osure of this patent docunent contains nmateri al

fedtireh is 20 subject to copyright protection. The

copyri ght owner has no objection to the facsimle

[0@48] oHuctlicroore by widhpo netedfthdt hie: pbent ddecibad héreldrmay comprise a
patent disclosure, as it appears in the Patent and

stirgied emmyroker® shitic es pdient UTRANarr dties arsels equipiieno oh @taskss getwork
reserves all copyright rights whatsoever. 16

components, a combination of multiple such components for example in communication with

one another or a sub-network or full network of such components.

[0049] Embodiments have been described herein in relation to 3GPP specifications.
However the method and apparatus described are not intended to be limited to the
specifications or the versions thereof referred to herein but may be applicable to future
versions or other specifications.

[0050] A portion of the disclosure of this patent document contains material which is
subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or patent disclosure, as it appears in the Patent
and Trademark Office patent file or records, but otherwise reserves all copyright rights

whatsoever.



CLAIMS: 1. A nethod of operating a wreless

comruni cati ons apparatus (100), the nethod conpri sing:

identifying (502) the valve td a previously used

frequency as inconpatible with the range and/ or
Cb&@&plution of a paraneter storage area;

formng (503) an arithnetical operation on the

value of t he preV|oust used frequency to give a

no [ d e
1. Wi t mrg? eo?8§§rgfnq ) ir{a%gg gor%t@ ?é:g ngsn%a ragag&aeﬂsx)n Jy d A8thod
comynemgng (505) the rmdl fied vaI ue of the previously

S RS ko PSR RO S gy Bpun e
rang:erand/mxebgiutnwﬂd afpmuetecgtor@elademt ified (502) as

in at|bI ecause j.t 00 (7 .
" R RS 0 36 AP o oBParfl of theRIVE of AR eEbvidhlsed
frequénc_tyﬁe gmeea/modlﬁéq/valsedf the eogevdously usedif@q_nerpdy! lwolg _(Nﬁﬁiﬁ)one of at
Ieas?%ﬁﬁr&%@@? Angg \?\%ﬁﬁause the result of dividing it by

e nunber value (702). 4. A nethod
as scbcbr&igrtﬁ@lﬁ)lthe anoylifipd @eled ioh thegiravioysiyweaddreyuehey in the parameter
stor%ééa tical operation is to add a constant (703). 5.
od as clained in claim4, wherein the constant
is positive. 6. Anethod as clained in claimb5,

V\'h% %‘e{hsatdra% c?a%é& ﬂ'{]élall’ns1 S{vhee%ﬁ hé *5&’%@’% fé %ﬂ)ﬂg ea& E%quency

aratu arr a
is |daeta‘|eﬁc(602)a$| uocommmm#el bmtausmi lies7on A10eHwGEstERs (mZal med
in clainmd, wherein the constant is negative. 8. A
nethod as claimed in claim7, wherein the constant has
3. a Vamethodiascteimed il ¢laini h wheeein diherealed ofdhe pr&ytmrpatusbﬂ &requency

is |dFHt$f%léf(E8ér§ 3%% psatt Bﬁaeb%cgﬁ%ezth\gﬁg LIItI o‘?%leoﬁlrLrﬁL;S b b ; oi.nié not a whole

any 1requenc ess Co
numdpepwalae (&02).s arranged to use for radio comTunl cati on.
9. A nethod as clainmed in any preceding claim wherein
the arithnetical operation (614) is dependent upon the
4. valAmethfodtdseslgimed inarsl precasting €laioywdrecsin (@18 ithmetical operation is to

add a constant (703).
5. A method as claimed in claim 4, wherein the constant is positive.

6. A method as claimed in claim 5, wherein the constant is greater than any frequency

the wireless communications apparatus (100) is arranged to use for radio communication.
7. A method as claimed in claim4, wherein the constant is negative.

8. A method as claimed in claim 7, wherein the constant has a value which results in
the valve of an incompatible frequency being stored as a modified value which is less than
any frequency the wireless communications apparatus is arranged to use for radio

communication.

9. A method as claimed in any preceding claim, wherein the arithmetical operation (614)

is dependent upon the value of the previously used frequency (613).



17 10. A nethod as clainmed in any of clains 1 to 8,
wherein the arithnetical operation (503) is
i ndependent of the value of the previously used
frequency. 11. A nethod of operating a wreless
comuni cati ons apparatus (100), the nethod conpri sing:
reading (811) a stored value of a previously used
10. f r dymethoy dsrataimad prarymdtcaims i ¢o Bgehereindhe adibmeti¢aliopgration (503)
I one of at |east
is m(jgéeﬂdehgcgfttﬁe ?n{alﬁggyﬁ ;b?e\ﬁ%%s%s%g fP@ghPﬁé{)‘l ing (814) an
arlthrretlcal operatlon on the stored value to give a
cor e
1. o &8 EEER, oY BoRR) o WHEIeRt BRI KSR Ayl AL BB6Y the method
contplnlelnstor ed val ue of the previously used frequency, and

RSB PRl Bk bl AT premger

storég@qltsaency. 12. A nmethod as clainmed in any preceding

. %ﬂtif?Mbi@q Eﬂth'egﬁ%r%é g%!r'lr(r%uﬁ% Ib%@ ' .nc(ﬁr‘fei &%?A]e%gpﬁ{eaﬂrgﬁetermined
~rans(e119) and the paraneter storage area i s EFNETPAR

rre regfgarrﬁlfﬁg rquzg]%{ @rlﬁ%%tgglsr'ﬁpt% ﬁ%@?)él‘lée %gog%vé?@é%hdo\ﬁ Q?orrected
valugrof the weexejuﬂg usé:@frmuenm whrejo Mmarehmph@g eperafieroigwependent
upoff %?étb?éd%u&%%{@%%g% %E&@fr@&hﬁmcg fput er readabl e

executed by a
pr ceexbing (835)doi atetofithe horamuniceliassretyorkmi theedriested value of the

ﬁFR cause the processor to performthe
Preys egrsl?goe?’ Sf{e{?ég%'h [

od of any of clainms 1 to 12.

12. A method as claimed in any preceding claim, wherein the wireless communications
apparatus (100) is arranged to communicate with a UMTS network (119) and the parameter
storage area is EFNETPAR.

13. A wireless communications apparatus (100) comprising means arranged to perform

the steps of the method of any preceding claim.

14. A computer program product comprising code means stored on a computer readable
medium wherein the code means, when executed by a processor associated with a wireless
communication apparatus (100), cause the processor to perform the steps of the method of

any of claims 1 to 12,



