|  METHOD AND APPARATUS FOR STORI NG FREQUENCI ES TECHNI CAL FI ELD 5 [ 0001]
This application relates to tel ecommuni cati on systens in general, having
for exanple application in UMIS (Universal Mbile Tel ecomruni cations
Systen) and in particular relates to a nethod and apparatus for storing
frequenci es. DESCRI PTI ON OF THE RELATED ART 10 [0002] In a typical

cellular radio sw—@q? ﬂﬁﬁP%%A?%'W@TéH%éFHEWI‘EEE?P gvia a radio

access radi o networ to one or nore core net equi prrent
(UE) conprises various types of equi pnent such as nobile tel ephones (al so
known as cellular or cell phones), lap tops with wireless conmmunication
capability, personal digital assist As) etc. These may be
portabl e, hand hel d, pocket size (ﬁﬂgié%ﬁggFﬁn a vehicle etc and
comuni cat e voi ce and/or dat a S|gnals with the radi o access network. [0003]
In the followi ng, reference will he made to UNWS and to particul ar

st andar §] S &OGE@V\Blvh%’ z%pg dcat%lgg ye[aQesQo tclljetggnnnrnngac{l 11 Bﬁ ems in lgenepa\{ qlre};[fllng g({l I's not

i nt ended t i ons system

20 [0004] lgﬂ*pﬁcaagpﬁcaasg%mﬁlgméSﬁquo%hcqac&%gwn?aa@%%ys@nfﬁd gjvided i nt o

a plurality ar eas area Is serve one base

station, %)ﬁpulérlelgwsrr§a ldp\{holaeapcﬁ gfp%{ liusq?{ s_?onnﬁ%egd:nmge B Each cell is

i dentified Ique i cast in the cell. The base
stations communicate at radio frequenC|es over an air interface with the
UEs within range of the base station. Several base stations may be

connected to a radio ”etmo?ﬁsééw%ﬁﬁﬁtﬁLf L fB%@lDW“{Fh control s vari ous

activities of the base stafions. e radi o ne controllers are
typicaljy connected to a core network. 2

[0002] In a typical 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 ceilular or
cell phones), lap tops with wireless communication capability, personal digital assistants

15 (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 {o be limited to any
particuiar mobile telecommunications system.

20 [0604] The radio access network covers a geographical area divided into a plurality of cell
areas. ach cell arca 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 communicale at radio frequencies over an air interface with the UEs within
range of the basc station. Several base stations may be connected to a radio network

25  controller (RNC) which controls various activities of the base stations. The radio network

controllers are typically connected to a core network.



[0005] UMIS is a third generation public | and nobile tel econmuni cation
system Various standardization bodies are known to publish and set
standards for UMIS, each in their respgctive areas of conpetence. For

i nstance, the 3GPP (Third Generation Partnership Project) has been known
to publish and set standards for GSM (d obal System for Mbile 5

Comruni cati ons) based UMIS, and the 3GPP2 (Third Generation Partnership
Project 2) has been known to publish and set standards for CDVA (Code

Di vi si on Mil0gspl eMAScesthird gasedion WNTS Jantiidbiln (cddoen oo prioofysenpay dricoul ar
standar di zati on body, specific partners publish and set standards in their
respect i vestardeaBzatipO@Bds a@omsvd ar publivii melsessndods el 86 el ingbeier al | y
referred to as user equiprment (UE), that 10 conplies with the 3GPP

speci fi cat ropstifoaredsvé cddMEBnpr. dootstanceTthe 3GEPH 128 Bodrat@dhwnhodiip
specification v7.1.0, incorporated herein by reference and referred to
herei n as PhgcRBag8itén kspech bildah bohset addnels fessSvhEGIskad Seeem &f MdBilpr ocedur es
in idle node and procedures for cell reselection in connected node.

Sect i onS 5. Co@mniofticnheba®y. (3045, sipe GieBGERE [ Brirddéhiemes tdngcrsive uiiaced) lsaippor t
for PLMN Selection in the UMIS Terrestrial Radio Access (UTRA) case. 15

Thi s requi bes khdren Upublshsiodret akihdaRis foHanviél (SoidnDivisenWTRMplb dwckss)ibesedupport s
to find available PLWMNs. [0007] A scan to find avail able PLMNs nust be
perfornmed UBOIH aFithin §wctepelobt pirficddretaliardigatiombudyn gpecifie waRlchisbhdnan e
detected for the UE to conmunicate with. However, attenpting to detect a
PLWN on a fa siqukniyn banrespdeaveadionst 250ms, and in sone cases it may take
about 20 500ns. A UE will support at |east one UMIS band, for exanple band
| . I n bandl000§lhePmsideres wiklegs mobitpunce.asnerslly efenrsdwes oses egipnenUE), thake a UE
over 2 mnutes to search for PLMNs on band |I. Sone UEs support nore than
one bald, ginviliagwith §e 3GET pedcificainge fortthated &lpegoco]. OUBSGIPRAS4 welriehi ng f or
avai l abl e PLMNs can take a significant anmount of tinme. Furthernore, the
PLMN sear ciredbestiones. 1 r ocepsiinghpowbdy rderdndsand exfgred éslawic esthe Théddnay 25 to
reduce the amount of resources a search for available PLM\s takes is for
the UE to segfieation, addresses the subject of UE procedures in idle mode and procedures for cell

reselection in connected mode. Section 5.1.2.2 of the 25.304 specification defines the
required support for PLMN Selection in the UMTS Terrestrial Radio Access (UTRA) case.
15  This requires the UE to scan all RF channels in the UTRA bands it supports to find available
P1LMNs.
[0067] A scan to find available PLLMNs 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
20 500ms. A UE will support at feast 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, scarching for available PLMNs can take a significani amount of time.
Furthermore, the PLMN search consumes processing power and battery resources. One way
25 1o reduce the amount of resources a search for available PILMNs takes is for the UE to store

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



i nformati on concerning previously used cell frequencies. The UE may then
performan initial 3 search for PLMNs on previously used frequencies,
which may result in the UE finding an available PLMN w thout performng a
full PLMN search. [00091 There are thus proposed strategies for a nethod
and apparatus for storing frequencies. A nunber of such strategies are
detailed below. 5 [00101 O her aspects and features of the proposed
strategy will beconme apparent to those ordinarily skilled in the art upon
revi ew of séiechffof PEWINsendesoeyspt iseh lgfluespesivliid: wmbodilment:s Ulbfindpe an
apparatus and nethod for a nmethod and apparatus for storing frequencies.
[0011] TheavaeeaPlyiN wishasepertpuning n ftlhRl.MNgiearsh. 10 BRI EF DESCRI PTI ON OF THE
DRAW NGS 100121 Enbodi nents will now be described, by way of exanple only,
with refer @988 tDirhere ghusapivpebedr dmicaigs, foi e wietheld: arf gopasatds $erowstiam
overview of a network and a user equi pnent device; 15 Figure 2 is a table
of the upl fiakucagies. dowmlienk! fupletmegey acangis! iebed by each UMIS operati ng
band; Figure 3 is an illustration of the information fromfigure 2, show ng
t he relati ¥®10pddihel snectsofndt haugppf thk paardsadowmateen vilf becquie meperetang &wss or
each UMIS operating band; Figure 4 is a table of additional frequencies;
20 Figure @ﬂﬁmﬁh§$g@désmaa%ﬁpﬁbﬁv@w<ﬁﬂ@ﬁb%§ﬁ@H6ﬁQM®ﬁapfﬂﬁ@&ﬁ@ﬁbﬂ@§@“sFigure

6 illustrates a nethod of reading additional frequencies; Figure 7
i 11 ustrat esf arfpeaatipive refthadder avpethetardfapearagis feystaiid frdapergicsf r equenci es;
Figure 8 illustrates an exanple of the nmethod of readi ng additi onal

frequenci e011]F grevegtighp e ovtietheslagini. ve positions of the uplink and
downl i nk frequency ranges for 25 each UMIS operating band with the
avai |l abl e range for storage;

10 BRIEF DESCRIPTION OF THE DRAWINGS

{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 cach UMTS operating band;
Figure 4 is a table of additional frequencies;
20 Figure 5 illustrates a method of storing additional frequencies;
Figure 6 illustrates a method of reading additional frequencies;
Figure 7 itlustrates an example of the method of storing additional frequencies;
Figure 8 iliustrates 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 avaitable range for storage;



4 Figure 10 shows the relative positions of the uplink and downli nk
frequency ranges for each UMIS operating band with the avail abl e range for
storage and of fset ranges for storing additional frequencies; and Figure 1
| is a block diagramillustrating a nobile device, which can act as a UE
and 5 co-operate with the apparatus and nethods of figures 1 to 10. [0013]
The sanme or simlar reference nunerals are used in different figures to
denote simlar _elements. DETAILED DESCRI PTI ON OF THE DRAW NGS 10 [0014)
The nethod di sclFéesed thbpes e pagiivpaositgs efda telakiand gowidek Degiapniepges devi ce
of a wreless comunications network. Referring to the drawings, figure 1
i s a schemitricechdiMdP aneraldrdnnhyitiahe svalebic sypze for alopae wet Kisaianass (fser

equi pnrent device, Clearly in practice there my be many user equi pnent

devi ces opélers #itithelircabraciisaidr k but for the sake of sinplicity figure 1
only shows a single user equipnent device 100. For the purposes of 15
illustration, figurellis ab@& Sheag pshaiize aebdle devisretviish Ramaras@UARAN) used
in a UMIS system having a few conponents. It will be clear to a person

ski | | ed” i nC-RRErHE Pith HigrPpasatpy e ticgods af fmreadrik 1% 1 | i ncl ude far nore
conponents_than those shown. [0015] The network 119 as shown in figure 1
conpri ses 1Hidle Rgdrne Netd kelggpeywmerns arg RSy difforent figuies RSIG§IMAlaRadi o
Net work Controller (RNC) 104. Each RNS 102 has one 20 or nore Node B 102
which are 8FWFMar in function to a Base Transmitter Station of a GSMradio
access network. User Equi prment UE 100 may be nobile within the radi o access
net wor k. Radi o connections (indicated by the straight dotted lines in
figure 1) are est abl i shE§TAHtRMRERCRAE! (HﬁHH%ﬁ%U%VHﬁ%ﬁe of the Node Bs in
the UTRAN. [00161 Consider as an exanple a wireless nobile device which
conplies with the 3GPP 25 specifications for the UMIS protocol. Such a

wirel Cfp nﬁilailcllje ﬂ]%\éli)e(fi?odi s HROF fl&!zill%la@eofeqfng)?egxeﬁtgd in a user equipment device of a

wireless communications network. Referring to the drawings, figure | 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
15 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
20 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) arc established
between the UE and one or more of the Node Bs in the UTRAN.
[0016} Consider as an cxample a wireless mobile device which complies with the 3GPP
25 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



as user equi pnent (UE). The 3GPP technical 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 ofs Radio Resource Control protocol
for the UE - UTRAN (UTRA Network) interface. 100171 A UMIS Terrestri al
Radi o Access (UTRA) is designed to operate in bands using Frequency
Division Duplex (FDD). There are a plurality of bands both proposed and in
use. 5 Furthernore, new bands are frequently added to the UMIS
speci f i cat NgAN b3EHPerEeaR rdaredspbetin pride LOA3 Rped Daation, agdrgspesihe subisst Hor at ed
herein by reference and referred to herein as the 25.101 specification,
shows ten BriSRspurgtGongolvariers! r theddt + BARBNXUTR Agiipterok) stskec-t hese ten
operating bands 201, nunbered Ito X. Each operating band 201 conprises an
upl i nk  (UI9017k ety HBAES Terenigial Reagiio Agrassd Ud Byvin s dekigtepily oporagindneds waige 203. A
plurality of 10 frequency channels are available within each band. A
nom nal fr Egdesrey PetaemirlagEPPhg These arg ppguralisye! bepdsdofagyonsecind éi e§- t o
optim se network performance of a particular installation. Frequency
Di vi si oh Dipts oDy baeds arelsequprsly yddedgp the WE b srecidictioag dERR yeckhgthnel f or
uplink and downlink conmuni cati ons between the UE and the UTRAN. 10018]
Fi gure 3 i gegificitiondst P htvi’on bincemrarajed heeipetyi iefisrenecormr eHfareddp hbacigs thegur e 2,
showi ng the 15 relative positions of the uplink and downlink frequency
ranges f or 22HUSPeNfT3tion aharts teiyUMIRmIeratipg bans ¢ sesgorhdi Bgurdzhavetheitown” wit h
di agonal shadi ng and downlink frequencies 203 are shown with vertical
shadi ng. FleBRPEMEE tepdsOy: numderah &%) Eacd oppraiing bepd EHeconpuipgs 2B HPIAIK axis with
a range from®800 to 2800 NMHz. 10019] At section 5.4.2, the 25.101
speci fi cat {'dn fepumes raaatOiand a dasping (DRageeenqygameg G0k H2 Plupdity &f | ohert z) for
all bands, This nmeans that the centre frequency for each frequency used
nust Bk alcquspegaannglsRts aypikbisrwitgipeaehbandHdvrapiral Trgansney dasmel snagigtisnci es
are specified at section 5.4.3 of the 25.101 specification which are
shifted 10OVREDY BisRINGS Aftered Heoriavismgiwogoprtioppance gl aticuipy @staliag. of
figure 4 shows additional uplink fi'equencies 204 and additional downlink
Frequency Division Duplex (FDDj) defines the use of a separate frequency channel for uplink

and downlink communications between the UE and the UTRAN.
[0018] Figure 3 is an illustration of the information from the table of figure 2, showing the
15 relative positions of the uplink and downlink frequency ranges for cach UMTS operating
band. Uplink frequencies 202 are shown with diagonal shading and downlink frequencies
203 arc 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 stafes that the channel raster is 200 kHz
20 (kilohertz) for all bands. This means that the centre frequency for cach 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 1, II1, VIH and IX.
25 Each of the additional frequencies do not lie on the 200 kliz raster, that is, dividing the value

of an additional frequency by 200 kHz (0.2 MHz) does not give a whole number result.



frequenci es 205. Presently there are no additional frequencies for bands I,
[11, VIll and I X. 25 Each of the additional frequencies do not lie on the
200 kHz raster, that is, dividing the vglue of an additional frequency by
200 kHz (0.2 MHz) does not give a whole nunber result. 6 [00201 The 3GPP
31. 102 specification, v 7.9.0, incorporated herein by reference and
referred to herein as the 31.102 specification, addresses the subject of
the characteristics of the Universal Subscriber ldentity Mdule (USIM

appl i cat i oh0928e Tl Y Y10 precditatiqppv 78 fewrsrperaied bercig &F rvierenceded Bl enent ary
Files (EFs). The Elenentary Files are stored in the 5 USIM and they contain
servi ce anéFiErdipprepas ﬁlﬁéé-1@%?%@??%506@.‘1‘345@@3 Bg arhiceol thedriagigrigiceo]l  of t he
31.102 specification defines the Elenentary File for Language |ndication
(EF1 ). EFPeUnivesit dihsgibenidentsyMeodels (USHD applicgbere Sogl dhe 317RR s
information is determ ned by the user or operator, and defines the
preferred PRERGGHEGEScBRes thedigaeyary Riles(HBY. dhe Bemerpy yilestis goiedfrgbemt i on  may
al so be_used for the screening of Cell Broadcast nessages in a preferred

| anguage. YOMEpdipy Sudty siviee pdagtwerk selped 3nfomggion plaricksrgrle-iseioB d#ilnes t he
El ementary File for Network Paranmeters (EFNRTPAR). EFNCr PAR_cont ai ns

i nf or mat i off BeALEYHPAYIGsH eV Ide Mo Livagnien Hile forlagensge (rdicatiqedERot KERar amet er
st or age usin?_EFNETPAR may reduce the extent of the term nal search of FDD
( Fr equency STIaRss P osPIpuisr ese)or mprspeparasss. DRy infpentipyisideeymiaed loshe use@robal
System for Mbile comunications) carriers when selecting a cell. 15 100221
The RF car PR&#O% prskflsEreyhs mg o sralpnayacss o de gpasip orierPE RETPARL bif ifoBvties and
coded on 16 hits starting fromO0.0 \MHz. Each increnment of the 16 bit val ue
i s an i ncr BREAEC Bt usod et iapcrephing il dieadcast messagse imgpeisrat BbR@&hce with t he
general 200 kHz raster on which the majority of frequencies lie. This

al | ows!® hel %@z HctSeetpirived” ¢ftlitieltéyreceiBrontcgpesdhs Bloppitary dide friNeBYUX naki ng
it independent of any band information. It is up to the termnal to

associ at e PHENYES (Fdirear e B eyt TMOTRRLLN SERCETENg PAFVIga dsedeel . GSM 900,
GSM 1800 eéc. This nmeans that a range fromO to 13.1 GHz can _be covered,
with the rBSyrPMissonNeHoro Boapes: storpgs upmg&@elﬁ@y may reduce the extent of the

terminal search of FDD (Frequency Division Duplex), TDD (Time Division Duplex) or GSM
{Global System for Mobile communications) carriers when selecting a cell.

I5  [0022] The RF carrier frequency information is stored in EFygrpar on 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 kI1z raster on which the majority
of frequencies lie. This allows the exact channel frequency (o be stored in this data field
making it independent of any band information. It is up to the terminal to associate the

20 indicated freguency with a particular band, ¢.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 cartier freguency.

[0023] A problem with EFy;rpar 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
25 store the additional frequencies 204, 205 in EFngrpar in the conventional way. Embodiments

of the method disclosed herein address this problem.



indicated is the term nal receiver carrier frequency. [00231 A problemw 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 to 25 store the additional frequencies 204, 205 in
EFNETPAR i n the conventional way. Enbodi nents of the nethod discl osed
herein address this problem 7 100241 Figure 5 illustrates a nethod of
storing additional frequencies 204, 205. If the frequency to be stored
does not | W28 Kikwe So0luiirgcsragicded of reming tadilisiond thervanpied 20649 6. 1f the
inconpatible with the parameter storage area and an arithnetical operation
i s perfor mBEISACY tthbe vigradedden net deront e AP fidlz xasigp they ¥ ds Idplermgipedt 19eb200 kHz
raster where there are no known 5 UMIS bands QPerating. The nodified val ue
i s stored INONPRILEaYEEEoerageEr dgeeapea andil efthingticaberpsitioh és preaugkon t | es
on the 200 kHz raster. Referring to figure 5, at 501 a previously used
frequency ths valieritiofdead @l dlepuisriory @t Oe age kiarasggvliete theredet ae ey

whet her the previously used frequency is inconpatible with a paraneter

st or age® ar EHITY panghepciiéingr FhqyaediGed wluesgstoied in the gaeingler tpregsafauehish it he
previously used frequency is stored in the paraneter storage area at 10
505. |f theosgelederiupall lishonahe Bk zrapers Referang Wdigueers, ar 10 emsevieusly vsgser at i on
is perforned on the value of the previously used frequency at 503 and then
t he nodi fi B&UGEDUS IdRKesppeingustrgee. ubletP2fil bglgeneiped whefhesteaipievionshe
paraneter storage area at 505. The storing process at 505 may be a

t wo- st age PiCOELUCrEOPRIOEIPAIEPIE 1vits @ paragicler sorege pse  Hirikydrenemination ¢e0Bys a

scal ing factor g200 kHz, for exanple) and then storing the result in the
par amet er %8 vdae stlenof eppgossiusd daneney isisiomsitip degsranciss siorge 8fa feadi ng
addi tional _frequencies wherein an arithnetical operation may be perforned
on a rEad ¥ Jkthe dgterminatign pt g iseprsiiive diea an pathmpidaheneratien isnesimnadeonls amet er
storage area. 611 nay be a two-stage process conprising firstly reading a
val ue fronYa#eofghy pispesly wed fggeenay @aS?Btaﬁ@ hepmtiret PerfiGecdhepluerf shaRipviausty a
scaling factor (200 kHz, for exanple) to arrive at the read value as a
frequency. usgg freq_tg:ac,y ip stared ipthe papeter storage area at 505. The storing process at 505 may

be a two-stage process comprising firstly dividing the frequency value by a scaling factor
(200 kHz, for example) and then storing the result in the parameter storage area.

15 [0025] Figure 6 iliustrates a method of reading additional frequencies wherein an
arithmetical operation may be performed on a read value. At 611 a frequency value is
identified from the parameter storage arca. 611 may be a two-stage process comprising firstly
reading a value from the parameter storage area, then multiplying this value by a scaling
factor (200 kHz, for example) to arrive at the read value as a frequency. At 613a,band ¢ it is

20 determined whether the read value lies within one of three ranges. In this example, range C
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

25  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



20 determ ned whether the read value lies within one of three ranges. In
this exanple, range C conprises all values not within range A or range B.
If the read value is identified as lyin within range A at 613a then at
614a arithmetical operation Ais perforned. If the value is identified as
lying wwthin range B, as indicated at 613b, then at 614b arithnetical
operation 13 is perforned on the read value. If the read value is
identified as lying wwthin range C, as 25 determ ned at 613C, then no

arit hnet i caklvopesatliiondéigepentotraed andatdedd)phackssitpneceegsration {6 Bt wher e
a search for a cell at the identified frequency is perforned.

Al t er nat i vednge iy amdemgl, maywlives iheplerd ivilhy ddef heielit asa alefitddli mggaacheni mo r ange
A or range B such that where the read 8 value lies within a defined range
(range A oerrithanige! Beraters feernaxdi t hmeti cal operation for that range is
performed, but where the read value does not lie in a defined range, then
no arit hmitl2élal Ingpeheniton ckanpachbramedangt 00263 définednudhltbaiftht ioad vaxanpl e,
only one range may be defined such that if the read value 5 is within that
range, 1 hef vdthimhitrhrest thoadr oplendicilopeiagopie pfrérmedonihe vhlee velbaashehiof e use,
but if the read value is outside of that range then no arithnetical

oper at i on ihs rgrdrvhloe isenisisls of Het magatben dyefrithmectigg@parp@O27 perfarged en the value
illustrates an exanple of a nmethod of storing additional frequencies. At
701 a prebsfossby used frequency is identified as requiring storage. At
step 702 it is determned 10 whether the previously used frequency lies on
the 200 kHA0REstRgure THivstralestamremimelt bOnmathyd betorad eddiyord] fréqiiemgest e 79lal ue of
the previously used frequency by 200 kHz and determ ning whether the
answer is apwhiohdy neatifeaquency it Wentged\as oeminng seakef rAdgeentdy il iselsteomingche 200
kHz raster, then the value of the frequency is divided by 200 kllz at 704
and t hE vawbehershosreiendlyiused fERNGroXiligs an thg@80 kitoravier. sBlig/detdrininahien paebd ousl y
used frequency does not lie on the 200 kHz 15 raster then at 703 a const ant
i s added t®adeny Jiaiding tb¢ velhe of e quesnoyplytwep froglyoe by MOk edl deahirng Thi s
nodi fied value is then divided by 200 kHz at 704 and stored in EFwrnAR at
705. whether the answer is a whole number. If the previously used frequency lies on the 200 kHz

raster, then the value of the frequency is divided by 200 kHz at 704 and the value is stored in
EFverear at 705, Conversely, if the previousty used frequency does not lie on the 200 kHz
15  raster then at 703 a constant is added to the value of the frequency to produce a modified
value. This modified value is then divided by 200 kHz at 704 and stored in EFygrpar at 7035,
[6028] Figure 8 illustrates an example of the method of reading additional frequencies. At
811 a value is read from EFygrpar and at 812 this value is muitiplied by 200 kHz to give a
frequency value. At 813 it is determined whether this frequency is compatible with known
20 networks, Such a determination may be made by determining whether the frequency value
lies within one of the ranges shown in the table of figure 2. If the determination at 813 is
positive then at 815 a cell search is performed at that frequency. If the determination: at 813 is
negative then it is determined that the value read had been offset prior to storage in EFwirpar
(for example, as described above with reference to figure 7) and so this offset is removed by
25 subtracting a constant at 814. The constant used in 814 is the same as the constant used in

703 for creating the modified value. Then, the value with the offset removed gives a



[00281 Figure 8 illustrates an exanple of the nethod of reading additional
frequencies. At 811 a value is read from EFNSr PAR and at 812 this value is
mul tiplied by 200 kHz to give a frequegcy value. At 813 it is determ ned
whet her this frequency is conpatible with known 20 networks, Such a

determ nati on may be nade by determ ning whether the frequency value |lies
within one of the ranges shown in the table of figure 2. If the

determ nation at 813 is positive then at 815 a cell search is perforned at
that frequdieyency phiché eawelils nik keerare!8a8s pigl sorpe §At # seardhHena ¢all 4t ghat
determ ned that the value read had been offset prior to storage in EFNL n
PAR (for &eaipreis padordederi bed above with reference to figure 7) and so
this offset is renoved by 25 subtracti ncj; a constant at 814. The constant
used in 8140028l t Hewsdhis sasilarHe figwinst airk shawedhd wlativogodiinns of dwt ynhigk ehé

nodi fied value. Then, the value with the offset renoved gives a 9
frequency WRAYVEHkiEqe@apanedsifer spl HMESoneratiet wod kEigensd abe shawghGraagsiear ch
for a cell at that frequency is perforned. [0029] Figure 9 is simlar to
figure 3 af@agheiic therrrel Gisibgmefoei Bl ¥hiHsf Ashie Hgplei 3n kplinkdTeqdenies 2Rk
frequency ranges for each UMIS operating band. Figure 9 also shows the
range for 25 SPEP Y SreepksiEreERd dotinBnlp icangnges &031 3eobowapvithageriieal f i gur e
3, uplink frequencies 202 are shown with diagonal shadi ng and downl i nk
frequenci e&hadpg. ardée gmsgnofnilehelgenig dfilc Blhadimds sither peingalodd shging.
elementary file EFNE:rrAR is shown using dotted shading. Fre uenC}/ in Mz
i s shown oF e HMEChBY Y HeHtsapwagy Sieiptipntahexi witlytefringmiiomblo13d Mezliigt s
appar ent fromfilgure 9 that a significant proportion of the frequency range
of EFNEI PARRgEasron digyisis@et 4 Heraliear mppangee he finperevieage dliiventr SeaowWn
bands |to X [00301 Figure 10 is a copy of figure 9 additionally show ng
the relfi onsnysef i Ehasaasd i siegl Wit pusineiiora dardsy th8- st ored using an of f set
constant of 6000.1 MAz as an exanple. Additional uplink frequencies 204
are shown W% dilggehals steadirhfeure vadilionedy deswring e regarye iF wbish pdditionab

right and additional downlink frequencies 205 are shown wi th horizont al
shadi ng. O&eq—y@reﬁi@él}ay be stored using an offset constant of 6000.1 MHz as an example. Additional

uplink frequencies 204 are shown with diagonal shading travelling down the page from left to
right and additional downlink frequencies 205 are shown with horizontal shading. Of course,
15 it should be understood that another offset value could be used. However, it is advantageous
for the offset value to conform to » x 200 kHz + 100 kHz, where » is any whole number. In
the example shown where the offset is 6000.1 Mz, » takes the value of 30000. Such an
offset value, with a suitably high value of &, results in the additional frequencies being stored
in a frequency region where no known networks exist and also shifts the frequency value onto
20 the 200 kHz raster. In the example given, a single constant is used to offset all frequency
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 EFw:rpar using a conventional reading
25  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 Mz and 7910.1 MHz. At the time of writing there are no



15 it should be understood that another offset value coul d be used.

However, it is advantageous for the offset value to conformto n x 200 kHz
+ 100 kHz, where n is any whol e nunber.;dn the exanple shown where the
offset is 6000.1 MHz, 77 takes the value of 30000. Such an offset val ue,
with a suitably high value of n, results in the additional frequencies
being stored in a frequency region where no known networks exi st and al so

orven S e DR B e Sometr ot TS ey bl Bl ver
[ i i iff I f the of fset t ant b
PR P A A A e
above-descri bed net hods are . backward compatible to the extent that 200 kHz
et o val HE L A B O KR AR THPG ORoE ShPLRRY § e HT 25
Val Ues.  Porva5 AHBINE 1! TR oF adki ngor Attt R g SIT AR gRicticice 9204 of
' [ | yi bet 7850.1 Mz d

7010, 1. W oo I e CO T EPG EACFACA? BrmanLor NCHOHF ONIFREO00T ks
operating within this frequency band, Nevertheless, if a UE were to read
Uhese val uBSFs S EpysEemsicen ef%lé’e‘i@%HPﬁid;FP@?’rﬁf‘enﬁ%‘ 18 B4PYEF ViOUE cel |
no PN | S T EIMAU LR al [osii e ST oHh G eRERE S 101 60 \VARERe FEUBver, | ¢
shoul d be noted that nor I he devicg that, 5 reads from EFNEFI AR is al so
t he devicen?%ﬁ?pVW%?%oﬁB&E#$¥#4%@?m$’lq Nitirg REPNKCBhat a met hod of storing
addi tional _f nci es as gdescrijhed. ahove woul d_be i.npl enented in a device
wi thout a (037 eCHERGIRY tﬂrfg&“ﬁ@o[f=58%fsragi%f?ﬁgﬁgf%*“aﬁﬁw% RGPl Fealftietidfles, and
so the, above described, m sinterpretation of nodifi val ues stored in EFN}
TPAR i %@unfﬁnﬁéfﬁﬁa ﬂigﬁ%‘ﬁo'ﬁﬂﬂaﬁ‘? Wﬁfﬂ’(‘i\ﬁp?%&f‘? Yreethofs Ofﬁg%'esi 5togl Oppriickhiel agr am
the' appar a8 I HECHOHS ¥R B o MBIE SAR O chP el Gthen BRENS! ary
w rel ess co ni cation device. Mbile station 800 IS preferabuy a .t wo-way

LR Gaimuditation device having af least voice and data communication cdpabilities.

Mobile station 900 preferably has the capability to communicate with other computer systems
on the Internet. Depending on the cxact functionality provided, the wireless device may be
15 referred to as a data messaging device, a two-way pager, a wireless e-mail device, a cellular
telephone with data messaging capabilities, a wireless Internet appliance, or a data
communication device, as examples.
[0033] Where mobile station 900 is enabled for two-way communication, it will incorporate
a communication subsystem 911, including both a receiver 912 and a transmitter 914, as well
20 as associated components such as one or more, preferably embedded or internal, antenna
elements 916 and 918, local oscillators (1.0s) 913, and a processing module such as a digital
signal processor (DSP) 920. As will be apparent to those skilled in the field of
communications, the particular design of the communication subsystem 911 will be
dependent upon the communication network in which the device is intended to operate. For
25 exampie, mobile station 900 may include a communication subsystem 911 designed to
operate within the Mobitex™ mobile communication system, the DalaTAC™ mobile

communication system, GPRS network, UMTS network, or EDGE network.



wi rel ess communi cati on device having at | east voice and data conmuni cation
capabilities. Mbile station 900 preferably has the capability to
communi cate with other conputer systens;; on the Internet. Depending on the
exact functionality provided, the wireless device may be 15 referred to as
a data messagi ng device, a tw-way pager, a wreless e-mail device, a
cellular telephone with data nessaging capabilities, a wireless Internet
appl i ance, a data conmmunication device, as exanples. [0033] Were
nobi | e st atl f(’)%‘ﬁ I'obgiviosk aqqats|iegrienents wol ity \eontrpandiag irsm, 0§ dypgi df| network
i ncorporate _a comuni cation subsystem 911, including both a receiver 912
and a tranShit Facxample. iydie habiex oy Dpsa TSt varke cnoddesoinards issagitioad opne or
nore, preferably enbedded or internal, antenna el enents 916 and 918, | ocal
osci | | at or S RERYK gHHBe aziang ideSeRion My mbederPesiaalc it sack rapbgetsigtion. silgnal
processor Qﬁ% % 920. As will be apparent to those skilled in the field of
connunlcatl a%@@?%%ﬁ@W@%?dP“@é§1ﬁﬁw%?dﬁﬁé1é@ﬁﬁﬂﬁ$@&ﬂh@h“@ﬂ%@?§t@Wi911
will be Pendent upon the _comuni cati on network in which the device is
i ntended t &' BpRiatdon Pl SEPER ainbrle slatrspherelontiaqiisn odecivayidpHiey vaela
communi catiQp subsystem 911 designed to operate within the MbitexTM
mobi | 6 ComfIND At By sp shrhe DRFRBACTNIobY i @ Gt eeron GO em
GPRS network UMTS network, or EDGE network. 11 [00341 Network access
reqU|renenP§’%ﬁﬂﬁ“ﬁP@B‘WhP?ﬁﬁéﬁﬁﬁaﬁﬁé bipfsh ot sranepisak spmmatigsion fugions. For
exanmple, in th? Mobi t ex and Dat aTAC networks, nobile station 900 is
r egi st er ed®oi¥el ﬁﬁéﬁﬁgfﬁﬂ%wtﬁéP%ﬁoﬁ;Gﬁ?ﬁdéuﬂﬁéhthhc%ﬂ@%ﬁﬁhﬂﬁb@%1&§S@t|ated
wi th each g@}le station. In UMIS and GPRS networ ks, however, network
aedadr e mohil HatpnsiiOSEl tenable tsery Sutowy pEisT FECEBNERVnn0. A

access is
GPRS ile station therefore requires a subscriber identity nodule (SIM
card i b or aféwmertscaa&&r%@h@ ety - et Wi kntesfgee ah s nermaly Samsl;}l NP a&fd; a

GPRS nobil e stat.i not be fully functional. Local or non-network
communi cat fIBtH“‘PL}HEQ %%@4 Caf%a”vd%q ipsezigd ?%‘b"d?qt%fi ke quiitkete pUACERherdi Thany)

uch as "911" ency calling, may be
S ca15ﬂa anghave prloxnnateig)]/ 64K 0>1‘/" memory and hold many key configuration 951, and

other information 953 such as identification, and subscriber related information.
[0035] When required network registration or activation procedures have been compieted,
15 mobile station 900 may send and receive communication signals over the network 902,
Signals received by antenna 916 through communication network 902 are input to receiver
912, which may perform such common receiver functions as signal amplification, frequency
down conversion, filtering, channel selection and the like, and in the example system shown
in figure 11, analog to digital {(A/D) conversion. A/D conversion of a received signal allows
20 more complex communication functions such as demodulation and decoding to be performed
in the DSP 920. In a similar manner, signals to be transmitted are processed, including
modulation and encoding for example, by DSP 920 and input to transmitter 914 for digital to
analog conversion, frequency up conversion, filtering, amplification and transmission over the
communication network 902 via antenna 918. DSP 920 not only processes communication
25 signals, but also provides for receiver and transmitter control. FFor example, the gains applied
to communication signals in receiver 912 and transmitter 914 may be adaptively controlled

through automatic gain control algorithms implemented in DSP 920.



avail abl e, but nobile station 900 will be unable to carry out any other
functions involving 10 communi cations over the network 902. The SIM
interface 944 is nornmally simlar to a gard- slot into which a SIMcard can
be inserted and ejected |ike a diskette or PCMCI A card. The SIMcard can
have approxi mately 64K of menory and hold many key configuration 951, and
ot her information 953 such as identification, and subscriber rel ated

i nformation. [0035& When required network registration or activation
procedur es [H@0k Mebile sainl ¥eetclerably mobiltses sticbprores@0@3frayhidesmitralidhe ecei ve
communi cation signals over the network 902. Signals received by antenna
916 t hr oughvedhmramteaol 815 dseicoaot kne0Ricatios fiumpats, inoludieg el teett da@BRd voibé ch may
perform such common receiver functions as signal anplification, frequency
down convefRpRnicaions, arengyormeh divpedh eoeinpwichiom sabgstemd 11§ Macropneksion 93the
exanpl e systemshown in figure 11, analog to digital (A/D) conversion. A/D
conver si onalge inferpet aiith dirtisir glaeibe albspimns20iches éhecdipmpiredlZ dastumienatyi B4,
functions such as denodul ati on and decoding to be perforned in the DSP
920. |’ a snAPnaecerameaery (BAYRARE, ausiliby inpufosimit /60 selsestpnotss sed! port

i ncluding nodul ati on and encodi ng for exanple, by DSP 920 and input to
transmitt eP3Qkayboard Pegivedier P merapisge Cohvaerhgit-oange Eoreueadipnupibesiewer si on,
filtering, amplification and transm ssion over the conmunication network
902 vi a ant#hivd 20y gthespcoabsystsms gahsjalyrdseiessads:s @bhmuni cati on 25 signal s,
but al so provides for receiver and transmtter control. For exanple, the
gai ns appl {0871 tymeopmiki calsyoemsisherat gni fgweddi peforgl poranehnicatiansdidtet er 914
may be adaptively controlled through automatic gain control algorithmns

i npl enent ethPpiPIpSPegapotharzubyygeRsmaypisvide “weident ooy @OBVige Eveliem! Yoiablyl udes a
m croprocessor 938 which controls the overall operation of the device.
Communl& at $99F hveemorigch dsriedorarhep 2aand|dsalay 98atler enipizoingr be esshfertiotat i ons,
are performed through comunication subsystem 911. M croprocessor 938 al so
i nteracts WMAEGHphElaelinetons sl 98 epsriny e ficxagnostiec dirsipinagisgon overlash
menory 924, 5 random access nenory (RAM 926, auxiliary input/output (1/0)
subsyst ensCYFBINIGEEp) %twg@yqnd device-resident functions such as a calculator or task list.

[0038] Operating system software used by the microprocessor 938 is preferably stored in a
persistent store such as flash memory 924, which may instead be a read-only memory (ROM)
15 or similar storage element (not shown). Those skilled in the art will appreciate that the
operating system, specific device applications, or parts thereof, may be temporarily loaded
into a volatile memory such as RAM 926, Received communication signals may also be
stored in RAM 026.
[0039] As shown, flash memory 924 can be segregated into different areas for both
20 computer programs 958 and program data storage 950, 952, 954 and 956. These different
storage types indicate that each program can allocate a portion of flash memory 924 for their
own data storage requirements. Microprocessor 938, in addition to its operating system
functions, preferably enables cxecution of software applications on the mobile station, A
predetermined set of applications that control basic operations, including at least data and
25 voice communication applications for example, will normally be installed on mobile station
900 during manufacturing. A preferred software application may be a personal information

manager (PIM) application having the ability to organize and manage data items relating to



930, keyboard 932, speaker 934, m crophone 936, a short-range

communi cati ons subsystem 940 and any ot her device subsystens generally
desi gnated as 942. 100371 Sone of the supsystens shown in figure 11 perform
comuni cation-related functions, whereas other subsystens may provide
"resident” or on-device functions. Notably, 10 sone subsystens, such as
keyboard 932 and di splay 922, for exanple, may be used for both

communi cation-rel ated functions, such as entering a text message for

transnmi ssi G ©&eH b metdiiitHotach 8h PhetohbMked Bneridibviokeda s¥inife HUICT A | ons
such as a calculator or task list. 100381 Operating system software used by
the ni cr opPBROUEEEHS g5d tasks itgpet Nrtumlly. Qe oF 817G Memory v e eridhbe arditde eich as
flash nenory 924, which nmay instead be a read-only nenmory (ROM 15 or
simlar st Qica’a%bl@l %ﬁ’é)ﬁtw(fﬁfalﬂfa@h%wse ofTRIYE daigkifemsedSuch RiMearplicatign| would
appreciate that the operating system specific device applications, or
parts t her 86ferabbplavedie sy iasend gud isedediats ipps. ﬁdUﬁﬂﬁFW%%“%%ﬁ%ﬁvzshbh as
RAM 926, Recei ved conmunication signals may also be stored in RAM 926.
[00391 As &F gﬁmd GPOREEICHE BT W]’éZ‘Z’Pt%élﬁmbé“%é@?@"g‘é.]ﬁ/e‘dfeﬁlﬁteé gychiepiestt 28¢ eas
for both 20 conputer ro rans 958 and program data storage 950, 952, 954
and 956. THe&Edgviertas é“r‘llte 68%%%6&%%@ ti’?}moéé‘% é*a‘ﬁ%tlseéaéﬂmﬁp@i@iﬁ%rﬁ%n

al l ocate a, ortlo of fl.ash nenDry 924 for their. own data stora

r equi r ement'&s RPEH GhRrECERED VG Fhost fompIgr v asint §urthe JppeERISHERYS gq@m
functi ons, prefera? y enabl es execution of software aF plications on the
mobi | e st afFEH. o thp et S4ien 180 teetehdhe rehperk Cati28 AL tHAL LYRDIEm Bdsi c
oper at i ons, aglu&#nq at | east data and 25 voice communi cation applications
for exanpl EPWPTT 9o PR FIEHFOTTHE AT IS SUbHStEB I &r §IfYa?til%r§uﬂ§xbft)SL@Wﬁb

manuf a turhgpwﬁﬁ ﬁf rred software a &pllcatlon may be a perso

i nf or 88%‘ PR AhE R o Olwa@fplﬁljlym@n é(B’la‘I”iet‘sS?‘@c(BOfoﬁh@‘éW 9% and
manage data ite relating to 13 the user of the nobile station such as,
but not | .?ﬁefléa"g?és theénﬁlé?&wesea efdare bﬂﬁéf?ﬂlgy “\/fmpegaﬂ%MS@“aﬂoapslﬁfé?aﬁ%Sr%

and task |}ens Nat ? kJX one or nore Qy stores woul d be avallable on
unctionality of the device and may provide enhanc on-device functions, communication-~

related functions, or both. For example, secure communication applications may enable
electronic commerce functions and other such financial transactions to be performed using the

15 mobile station 900,
[0040} In a data communication mode, a received signal such as a text message or web page
download will be processed by the communication subsystem 911 and input to the
microprocessor 938, which preferably further processes the received signal for output to the
dispiay 922, or alternatively to an auxiliary I/O device 928. A user of mobile station 900 may

20 also compose data items such as email messages for example, using the keyboard 932, which
is preferably a complete alphanumeric keyboard or telephone-type keypad, in conjunction
with the display 922 and possibly an auxiliary 1/O device 928. Such composed items may
then be transmitted over a communication network through the communication subsystem
o1t.

25 [0041] For voice communications, overall operation of mobile station 900 is similar, except
that received signals would preferably be output (o a speaker 934 and signals for transmission

would be generated by a microphone 936. Alternative voice or audio I/O subsystems, such as



the nobile station to facilitate storage of PIMdata itens. Such PI M
application would preferably have the ability to send and receive data
itenms, via the wireless network 902. Ina 5 preferred enbodi nent, the PIM
data itens are seanm essly integrated, synchronized and updated, via the
wirel ess network 902, with the nobile station user's correspondi ng data
itenms stored or associated with a host conputer system Further
applications may al so be |oaded onto the nobile station 900 through the
net wor k 902, VOAGf RESeR4C megrding oubipeys temabpgbe ingignicaled poy mobid0staiéhio?d0- r ange
communi cati ons subsystem 940 or any other suitable subsystem 10 942, and
instal | ed BYthaugiseiics ar fuko Repiopeuwbris prafirehlalsbspupliphed -wrivkagfy Heowhohe (not
shown) for execution by the mcroprocessor 938. Such flexibility in

appl i cat i ofiP§aREOAH BlayY2? rey elis Bg uicH o ppvide i1 ndiattiony! g idadtygdwicelinand may
provi de enhanced on-device functions, communication- related functions, or
both. For @gampicaluragia pirdevaissrihnr eder wicegplb ralatett infornativayorenabble el ectroni ¢
commer ce functions and ot her such financial transactions to be perforned
usi ng the [42hpdsrkkrat 810 Bnliooo! L vopkhnormally bel dericrewwaduini acearioor] gk, a
recei ved signal such as a text nessage or web page download wll be
processed B3tk (Bfmriyie cashisnstaiigss (a5t which 1synelwenizafipiut withp at peer’s desktop

m croprocessor 938, which preferably further processes the received signal
for out put SeBPHHO e apasobodesyibly | bubisratarieia) deviceagprparinti Jrsh 4 PA devi ce
928. A user _of nobile station 900 may 20 al so conpose data itens such as
emai | nessage¥otlo FradieanisFelo seigirefgrendss tiassh oa ey emaixdevigh peipiivaze ppdgetembl y a
conpl et e al phanunmeri c keyboard or tel ephone-type keypad, in_conjunction
with the dP¥pFayderEnd ief prpalilitisyolamoly sfqttloar%l)mtry@laéidwéefogzﬁpmsa@lh or
conposed itens may then be transmtted over a communication networKk

t hr ough t nETREHTHRYHaRd 3 naebpis yittiam 908 1other tlan] Bowgh arwirelgesi eaeamunication
comuni cations, qverall operation of nobile station 900 is simlar, except
that recei VU grigicdempiaidgvpioat arthmay Tpecxamplsuie wsed o lopbak ecrgsian 4ay
signals for transm ssion_ would be generated by a m crophone 936.

Al t er nat i v&1Q drceViE hipeaho liret aurhdys radighle agd) ghstedsconnection to thereby enable

secure device communication.
f0043] Other communications subsystems 940, such as a short-range communications
15 subsystem, is a further optional component which may provide for communication between
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.
20 10044} When mobile device 900 is used as a UE, protocol stacks 946 include a method and

apparatus for storing frequencics.
EXTENSIONS AND ALTERNATIVES

25 [0045] In the foregoing specification, the invention has been described with reference to
specific embodiments thereof. 1t will, however, be evident that various modifications and

changes may be made thereto without departing from the scope of the technique. The



14 a voice nessage recording subsystem may al so be inplenented on nobile
station 900. Although voice or audio signal output is preferably
acconplished primarily through the spegker 934, display 922 may al so be
used to provide an indication of the identity of a calling party, the
duration of a voice call, or other voice call related information for
exanple. 5 [0042] Seri al port 930 in figure 11 woul d nornal ly be

i mpl emented in. a, personal gital assistant (PDA)-type nmobile station for
whi ch syncHPEHIZAE 8K ﬂﬂm‘tﬂﬁwamasw@%sm B regeighp it é‘% 1 blﬁ'efttwg i) vy be
desirable, but is an optional device conponent. Such a port 930 would
enabl e a uSEIIFiyC wate preferences through an external device or software
appllcatlog %Fd woul d extend the capabilities of nobile station 900 by
provi di ng YO n &% el wirdohataibe BisthoRar SRS GatssectnsRSHIE @it Bht 900
ot her than thrqugh ,a w rel ess conmmuni cation network. The alternate

downl oad pa?fﬂmﬁw ‘ﬁ%r”@‘ﬁ‘(‘é‘f?bl“ew% B eleprioa s skied wehs/#t harthgeiger Gary t he
device hr ou ire ﬁﬁg thus reliable and trusted connection to thereby

enabl e seéﬂ%@s FEVPEE e e £OPEH. PIooasi iheriCotfulivt 4t 81e " uBsyst ens
940, such g awgnort-ran e cO nications 15 subsystem is a further
optional cOMSORENESHNF B9 gﬂHWﬂH@“F%r communi cati on between nobile
station QOgv& d dlffere t sy tens or deV|c§ whi ch need not necessarily be
simlar si! IS 'R RARPIF that Yiers f st S A0 deRsyibsditisgde fndehitirhr ed

device and assqciated circuits and conponents or a Bl uetooth"m
communi cat Plé’ﬁic%ﬁﬁl Osgugly & e vissrar aﬁ%?ﬁrfﬁ REAPTITHS WictRd @pdrivibaiel fRteRabI ed

syst ens an? VICj % &ﬁ044 V% blle device 900 i s used _as_ a UE,
protocol stAERETTAEMPhEr IR NA Ffofhesaﬁﬁaﬂoaﬁfg 9esthen Yl phgr claimed
frequenci e EXTENSI ONS AND ALTERNATIVES 25 [0045] In the foregoing

speci f{tat I8t he i nvention has been described with reference to specific

enbodi nent howev be evi dent that various
nodi fi cati ﬁ)ﬁéa r‘Fglrthmom it w111 "be noted t%at the apparatus described herein may comprise a

single component such as a UE or UTRAN or other user equipment or access network
components, a combination of multiple such components for example in communication with
one another or a sub-network or full network of such components.

15 [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

20 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.



changes may be made thereto wi thout departing fromthe scope of the

techni que. The 15 specification and draw ngs are, accordingly, to be
regarded in an illustrative rather thang@a restrictive sense. [0046] It is
to be noted that the nethods as descri bed have actions being carried out in
a particular order. However, it would be clear to a person skilled in the
art that the order of any 5 actions perfornmed, where the context permts,
can be varied and thus the ordering as described herein is not intended to
be limting-A4H0471 1t is also to be noted that where a nethod has been
described it is also intended that protection is also sought for a device
arranged to carry out the nethod and where features have been cl ai ned

i ndependent|y of each other these may be used together with other clained
10 features: [08WBFbEL hereies soppugiFationhepragtiedi Hehod ¢penasipar at us

descri bed herein may conprise a single conponent such as a UE or UfRAN or
ot her user equi %%méra Pipiusly uprd iR RRCY eoirparratbls Wil aperBicisasiPBEC of
mul ti pl e such conponents for exanple in conmunication with one another or
a sub-netwdik or full network of such conponents. 15 [0049] Enbodi ments
have been described herein_ in relation to 3GPP specifications. However the
net hod and appaPH{URIgas rihpeHcAPRETHEN op Micairiie @l the Pisaiopslyicd dregenehie
specifications or_the versjions thereof referred to herein but may be

appl i cabl e8®? figeijice valyepidhopievigishoispéfreauseqy idcat i ons. [0050] A portion of
t he di sclosure of this patent docunment contains material which is 20

subj ect to copyfPErE hprgdided vave of thierre ok usee fresnarsy Ihdg Prremets] BeEEon t o
the facsimle reproduction by anyone of the patent docunment or patent

di scl osure®®s it appears in the Patent and Trademark Office patent file
or recR{ds, but otherw se reserves all copyright rights whatsoever.

2. A method as claimed in claim 1, wherein the previously used frequency is identified

as incompatible because it lies on a 100kHz raster.

3. A method as claimed in claim 1, wherein the previously used frequency is identified

15 as incompatible because the result of dividing it by 200kHz is not a whole number value.

4, A method as claimed in any preceding claim, wherein the arithmetical operation is to

add a constant.
20 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 is arranged to use for radic communication.

25 7. A method as claimed in ¢laim 4, wherein the constant is negative.



16 CLAIMS 1 A nethod, in a wireless communi cati ons apparatus, the nethod
conprising: identifying a previously used frequency as inconpatible with a
parameter storage 5 area; performng apy arithnmetical operation on the

val ue of the previously used frequency to give a nodified value of the
previ ously used frequency; and storing the nodified value of the previously
used frequency in the paraneter storage area. 10 2. A nethod as clained in
claim1l, erein the previously used frequency is identified as

i nconpat i blfe bec’bﬁ%@oﬁp #s qlqimed igrlagn 7o0kpin thysprsiant s axakya phish repglicina med i n
claim1l, wherein the previously used frequency is identified 15 as

i nconpat i bIECHREAGECRHEY Pe8gFPregps fyapvhigh isteshihapgoidieapsncy gengteless whol e
nunber value. 4. A nethod as clained in any preceding claim wherein the
arit hmet i cSPMGBEFAIONHIPPASIUE & arigbrsd 40 v§rietrafie coppuBcatipinet hod as cl ai med in
claim4, wherein the constant is positive. 6. A nethod as clainmed in claim
5, wherein the constant is greater than any frequency the wreless

conmmuni cations apparatus i s arranged to use for radi o comunication, 25 7.
A et hod ag cl aBEReIAsCiansh 1n anywrescding claie. st Baerihmeimgonaaienist7 8. A
net hod as glained in claim?7, wherein the constant has a val ue which
results in ﬁﬁn&WhﬁﬁﬁﬁgP@BFéf@ﬁéﬁﬁéﬁévuﬁ@ﬁﬁﬁ“%@bred as a value which is |ess
t han any frequency the wirel ess comrunications apparatus is arranged to
use for radio conmunication. 5 9. A nethod as clainmed in any preceding

claim mhergin the arjthpetical operation is , ] , o
10, A method as claimed in any of claims 1 to 8, wherein the arithmetical operation is

independent of the value of the previously used frequency.
10
1. A method, in a wireless communications apparatus, the method comprising:
reading a stored value of a previously used frequency from a parameter storage area;
identifying the stored value as being within one of at least one predetermined range;
performing an arithmetical operation on the stored value to give a corrected value of
15 the previously used frequency, wherein the arithmetical operation is dependent upon the
stored value of the previously used frequency; and
searching for a cell of the communication network at the corrected value of the

previously used frequency.

20 12 A method as claimed in any preceding ciaim, wherein the wireless communications
apparatus is arranged to communicate with a UMTS network and the parameter storage arca

18 EFngrea.

13, A wireless communications apparatus arranged, in use, to perform the method of any

25 preceding claim.



dependent upon the value of the previously used frequency. 10. A nethod as
clainmed in any of clains | to 8 wherein the arithnetical operation is

i ndependent of the value of the previougly used frequency. 10 11. A nethod,
in a wreless conmuni cations apparatus, the method conprising: reading a
stored value of a previously used frequency froma paraneter storage area,
identifying the stored value as being within one of at |east one
predeterm ned range; performng an arithnetical operation on the stored
val ue to gilfe a‘coyisier ageyal Riedugf corprising coleandapisorgd eseePnIsE (FafNE
wherein the arithnetical operation is dependent upon the stored val ue of
the previ otsiipm fepeerformigg diseiers alriblc sedhpE ol any of drimg 1del?- of the

comuni cation network at the corrected value of the previously used
frequency. 20 12. A nethod as clained in any preceding claim wherein the
w rel ess communi cations apparatus is arranged to communicate with a UMIS
net wor k and”t he ApEy@ist epcraing padye thgrsguctjoss FEENONPART 1BErAR RiPE] Es s
conmuni cati ons apparatus arranged, in use, to performthe nethod of any 25
precedi fig €REIGhIN ¢gim 14, A conput er program product conprising code neans
stored on a conputer readable mediumfor performng the steps of the

nmet hod of any of clains 1 to 12. 15. A conputer operating under the
instructions of a conputer program product as 5 clained in claim 14.



