1 A METHOD OF CELL RESELECTION IN A W RELESS TELECOMMUNI CATI ONS DEVI CE
OPERATI VE W TH A PLURALI TY OF RADI O ACCESS NETWORKS BACKGROUND TECHNI CAL
FIELD 5 [ 00011 This application relates to nobile tel ecommunications
systens in general, having particular application in UMIS (Universal
Mobi | e Tel econmuni cati ons Systen) in general, and in particular relates to
an apparatus and nethod of cell reselection in a wreless

t el econmuni cati ons device operative with_a plurality of radi o access

net wor ks. DESCRI PTI ON OF THE RELATED ART!'10 [0002] In a typical cellular
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Such devices conprise various types of equi pnment such as nobil e tel ephones
(al so known as cellular or cell phon BRukBPs 15 with wrel ess

comuni cation capability, personal d?%%?%# as@?stants (PDAs) etc. These nmay
be portable, hand held, pocket sized, installed in a vehicle etc and

communi cate voi ce and/or data sign i radi o access networKk.
[00031 In the followi ng, reference aﬁéﬁﬁ%énh%ﬁgl{o UMIS and GSM and to
particular standards. However it should be understood that the invention

i s not ihtendedlio e dpphsatied relges Romehile tplgeanirewnicgtionrodyisiers in general, having

t el ecommuni cati ons system [0004] A radio access network covers a

geogr aphi cal partiseladiapeiiepsian iihUYIES Ginivease] Mpbidd Teledommupicatiens Jvaieh) degdnetah ea
is served by at |east one base station, which Erovides the radio |ink

bet ween the rpbiit eadisviac eclaing 1o he raetiys 2od esghetbrivselk reElgetonc &l B yiseless
identified by a unique identifier which is broadcast in the cell. The base
stati ons comigefogatugications delies dpeejuetiigh eplurality of radio access networks.

DESCRIPTION OF THE RELATED ART

10 [0002] In a typical cellular radio system, a wireless telecommunication device communicates
via one or more radio access radio networks (RAN) to one or more core networks. In UMTS
system such devices are typically referred to as User Equipment (UE) and in GSM such
devices are typically referred to as Mobile Stations (MS). Such devices comprise various
types of equipment such as mobile telephones (also known as cellular or cell phones), lap tops

15 with wireless communication capability, personal digital assistants (PDAs) etc. These may be
portable, hand held, pocket sized, instalied in a vehicle etc and communicate voice and/or
data signals with the radio access network.

[0603] In the following, reference will be made to UMTS and GSM and to particular
standards. Hm;vever it should be understood that the invention is not intended to be limited to

20 any particular mobile telecommunications systemn.

[0004] A radio access network covers a geographical area divided into a piurality of cell
arecas. Each cell area is served by at least one base station, which provides the radio link
between the mobile device and the radio access network. Each cell is identified by a unigue

identifier which is broadcast in the cell. The base stations communicate at radio frequencies



2 over an air interface with the UEs within range of the base station.
Several base stations nay be connected to a radio network controller (RNC
whi ch controls various activities of the base stations. The radi o network
controllers are typically connected to a core network. [0005] GSMis a
second generation public |and nobile tel ecommuni cation system UMISis 5 a
third generation public |and nobile tel ecommuni cati on system Vari ous
standardi zati on bodies are known to publish and set standards for UMS,
each in their respective areas of conpe?ence For instance, the 3GPP
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scope of a particular standardization body, specific partners publish and set standards in their

respective areas.

[0006] Consider a wireless mobile device that is operable with a plurality of radio access

networks. From time to time a mobile device currently operating with a first radio access
15 network may need to change to operate with another radio access network. As described in

PCT patent application W02007/086679 for instance this may result in so-called "ping-

ponging" from one radio access network to another. There is a need to reduce this so-called

"ping-ponging" of the device.

f[0007] There are thus proposed strategies for cell resclection in a wireless
20 telecommunications device operative with a plurality of radio access networks. A number of

such strategies are detailed below.

[0008}  Other aspects and features of the proposed strategy will become apparent to those

ordinarily skilled in the art upon review of the following description of specific embodiments

of an apparatus and method of cell resclection in a wireless telecommunications device

25 operative with a plurality of radio access networks.



25 operative with a plurality of radio access networks. 3 BRIEF

DESCRI PTI ON OF THE DRAW NGS Enbodi nents will now he descri bed, by way of
exanple only, with reference to the attached drawi ngs, in which: Figure 1
shows an overview of a network and a user equi pnent device; 5 Figure 2 is a
flow diagramillustrating a first enbodi nent of a nethod of cell

reselection in a wrel ess tel ecommuni cati ons device operative with a
plurality of radio access networks; Figyre 3 is a flow diagram

illustrating a second enbodi mrent of a rre hod of cell reselectionin a
wi rel ess tel econmuni cati ons i ?)%S AHNGSE Mk phws@l ity of radio
access 10 networks; Figure Is a ock i agram ﬁ%f ustrating an enbodi nent

of a UMIS protocol stac owddvmthaRRCbIok
accordance W rﬂbcfdﬁréerﬁsrgﬁle‘?ﬁ“ﬂgep @’511' Frvay £ granplg ople Bt @feéenﬁ‘? @éﬂ ¢ #iaghfidam

iIIustratingOL? nmobi | e eV| ce, V\/mch can act as a UE and co-operate wth the
appar at us and REPRO IS BF Fi gures | to 4. 15 The same reference numeral s
used in different lglg‘ureg(bdenote sim/lar elenents. DETAILED DESCRI PTI ON OF

THE DRAW NGS ] 000 AEVITH P AEPTEEK B 28 eI BREtdEfon in a

wrel ess_tel econmun |caé| on@c&vgew ce operative with a urality of radio

pl
access networks is ‘@8&6i% pgrapluspgiin “Fi‘gemba@é’t?fi‘i%ftalf?ﬁ@df%?c“t he

pur poses of ex ation, nu Br OUS S eC|f| details ar i n order
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apparent, howeg 2 one skilled in the art that the technique may be
practised w ot St’hese specific details. In other inst ances vveI | - known
structures and devlé ces.are, shown bl ock di a rar‘qjoé)rml ﬂ avoi d

unnecessarily obscd?‘frﬁéls[%%o“bgé%‘é‘ﬁtl 1SR g3 sgrpnd embodiment of a method of e

reselection in a wireless telecommunications device operative with a plurality of radio access
10 networks;
Figure 4 is a block diagram illustrating an embodiment of a UMTS protocol stack
apparatus provided with a RRC block, in accordance with the present application; and
Figure 5 is a block diagram illustrating a mobile device, which can act as a UE and
co-operate with the apparatus and methods of Figures 1 to 4.

15 The same reference numerals used in different figures denote similar elements.

DETAILED DESCRIPTION OF THE DRAWINGS

[0009] An apparatus and method of cell reselection in a wireless telecommunications
device operative with a plurality of radio access networks is described. In the following
description, for the purposes of explanation, numerous specific details are set forth in order to
20 provide a thorough understanding of the present invention. It will be apparent, however, to
one skilled in the art that the technique may be practised without these specific details. In
other instances, well-known structures and devices are shown in block diagram form in order
to avoid unnecessarily obscuring the present invention.
[0010] The needs identified in the foregoing Background, and other needs and objects that

25 will become apparent from the following description, are achieved by, in one aspect, a



10010] The needs identified in the foregoi ng Background, and other needs
and objects that 25 will becone apparent fromthe follow ng description,
are achieved by, in one aspect, a 4 nethod of cell reselection in a

wi rel ess tel econmuni cati ons device operative with a plurality of radio
access networks. In other aspects, the invention enconpasses apparatus and
a conputer-readable nmediumconfigured to carry out the foregoing actions.
In particular, the nmethod may be inplengnted in a nobile

t el econmuni cations device, with or without voice 5 capabilities, or other
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the radi o access technol ogies GSM and UMIS 20 respectively
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W rel ess
1 shows only two radio access networks. Again it will be clear to a person skilled in the ast

that typical mobile telecommunications set-up may involve more radio access networks
and/or different radio access network.

15 [6012] Figure 1 shows an overview of wireless telecommunications. Across a geographical
area, there may be one or more radio access networks (RANs), each operating according to a
given standard. For the purposes of illustration, we will consider two radio access networks.
The first radio access network and the second radio access network operate, again for
purposes of illustration, according to the radio access technologies GSM and UMTS

20 respectively. GSM and UMTS are typical second and third generation wireless
telecommunications access technologies respectively. Typically each radio access network
includes radio access devices 6 to provide the physical radio link between the wireless
telecommunications device 500 and the rest of the radio access network. These radio access
devices 6 are known as base stations in GSM and Node Bs in UMTS. Further components of

25 the GSM radio access network are indicated by reference numeral 10 and comprise for

example Mobile Switching Centres (MSCs), Base Station Controllers (BSCs), GSM



t el econmuni cati ons device 500 and the rest of the radi o access network.
These radi o access devices 6 are known as base stations in GSM and Node Bs
in UMIS. Further conponents of 25 the GSMradi o access network are

i ndi cated by reference nuneral 10 and conprise for exanple Mbile
Switching Centres (MSCs), Base Station Controllers (BSCs), GSM5 Sw tching
Centres, the GSM Core Network etc. Further conponents of the UMIS radio
access network are indicated by referenc% nuneral 12 and conprise for

exanpl e Radio Network Subsystens (RNSs), Radi o Network Controllers (RNCs),
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SGSNs), the UMIS Core Network 5 etc. Typically each radio access network is

ultimately coppaetedidio . RuRLE byWetrdied nu&Lerha @ c%&ﬂ\%r for (eﬁ)@ I{'aéivo

[0013] Wrel ess tel econmuni cati ons device 500 may e e Wt

radi o access NOELWOSksyRa g}r@g NREdd QRS drk @Unﬁ@ﬁé%g (gpacs)h%e%@ﬂegmm@lmgt ed

lines in Figure 1) are esta ied between the w reless tel ecommuni cations

devi ce and ongn@fs BEMESOf 3@@@1‘%%@@%?&? nGRYVIRPSGSHS. Bie UNIPd ¢l HiGwWERdI O

access devices 6 (e.g. the GSM Base stations and the UMIS Node Bs) control
one or npre cgll s }’pl-EMBJ &th Mdib fh%césé%@voﬂ@%em%m%w EEReBe i MY @d«lt@ﬁeﬁh

e.g. up a nmast and be co-located e.g. GSM bdse stations and UMIS de
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single node (e 2G or 3G onl'y) and 15 sonme as being dual node (e.g. 2G
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primary scranbling code. Generally in UMIS a ce refers to a radio
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A UTRAN access point is a conceptual point wthin the 20 UTRAN perform ng

radi o t f@ansmgssi on and reception. A UTRAN access point is associated

[0014] The radio access devices 6 (e.g. the GSM Base stations and the UMTS Node Bs)
control one or more cells. Typically the radio access devices 6 are mounted high e.g. up a
mast and may be co-located e.g. GSM base stations and UMTS Node Bs on the same mast,
Figure 1 shows some radio access devices 6 as being single mode (e.g. 2G or 3G only) and
15 some as being dual mode (e.g. 2G and 3G). In UMTS each cell is uniquely identified by a
frequency and a primary scrambling code. Generally in UMTS a cell refers to a radio
network object that can be uniquely identified by a wireless telecommunications device from
a cell identifier that is broadcast over geographical areas from a UTRAN (UMTS Radio
Access Network) access point. A UTRAN access point is a conceptual point within the
20 UTRAN performing radio transmission and reception. A UTRAN access point is associated
with one specific cell ie, there exists one UTRAN access point for each cell. It is the
UTRAN-side end point of a radio link. A single physical Node B may operate as more than
one cell since it may operate at multiple frequencies and/or with multiple scrambling codes.
[0015] When a wireless telecommunications device 500 is switched on, it will attempt to
25 select a cell on which to camp. It then transmits signals to and receives signals from the cell

on which it camps. The wireless telecommunications device also receives a broadcast list of



with one specific cell i.e., there exists one UTRAN access point for each
cell. It is the UTRAN-side end point of a radio |ink. A single physical
Node B may operate as nore than one cell since it may operate at nultiple
frequencies and/or with multiple scranbling codes. [0015] Wen a wireless
t el ecommuni cati ons device 500 is switched on, it will attenpt to 25 sel ect
a cell on which to canp. It then transmts signals to and receives signals
fromthe cell on which it canps. The w rel ess tel ecommuni cati ons device
al so recei ves a broadcast list of 6 neidhbouring cells and builds up a
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or all the cells in the list are determned to be unsuitable. 100171 Figure
2 11 ust r at 9 B 71 P EHLURTHENT 018 et nod™OF TEuI WS SPBGEPER oo
wireless carries out measurements of cells in a plurality of radio access networks.
[0016] When the cell carries out cell reselection, the cell ranks the cells in its neighbouring
cell list in order and then attempts cell reselection with the highest ranking cell. If the highest
15 ranking cell is determined fo be unsuitable for any reason, the wireless telecommunications
device then attempts cell reselection with the next cell in the list and so on until either a
suitable cell is found or ali the cells in the list are determined to be unsuitable.
[6017} Figure 2 illustrates a first embodiment of a method of cell reselection. The wireless
telecommunications device is camped on a cell of a first radio access network RAN1 (200).
20 The wireless telecommunications device then starts the cell reselection process (201). The
device then ranks the cells (202) in the neighbouring list according to certain criteria for ceil
resclection. The device then considers (203) the highest ranked cell in the list and determines
(204) whether it is a cell of the same radio access network RANI.
[0018] If the cell being considered is a cell of a second radio access network different from

25 the radio access network on which the device is currently camped (204 answered in the

negative), the device carries out a further test (208, 210). This test involves applying to



t el ecommuni cati ons device is canped on a cell of a first radi o access
network RANI (200). 20 The wireless tel ecommuni cati ons device then starts
the cell reselection process (201). The device then ranks the cells (202)
in the neighbouring list according to certain criteria for cel

resel ection. The device then considers (203) the highest ranked cell in the
list and determ nes (204) whether it is a cell of the sane radi o access
network RANI. 100181 If the cell being c?nsidered is acell of a second
radi o access network different from 25 the radi o access network on which
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Wth this imports system information from the second radio access network to determine whether cell

reselection from the second radio access network to the first radio access network would
occur.
[0020] The algorithm for cell reselection from the second radio access network to the first
15 radio access network may be applied in many different ways. Furthermore, an offset may be
applied to one or more of the current measurements before the algorithm is applied. With this
implementation, the wireless telecommunications device is less likely to reselect the cell of
the second radio access network if the decision to reselect from the second radio access
network to the first radio access network based on the current measurements without an offset
20 would be borderline.
[6021] When the wireless telecommunications device, operating with the first radio access
network, determines that the algorithm for cell reselection from the second radio access
network to the first radio access network would not result in reselection to the first radio
access network (210 answered in the negative), the device may continue with cell reselection
25 to the cell of the second radio access network (212) according to known procedures which

will not be considered further in this document. It will be appreciated by the skilled reader



i npl ementation, the wireless tel econmunications device is less likely to
reselect the cell of the second radi o access network if the decision to
resel ect fromthe second radi o access network to the first radi o access
net wor k based on the current neasurenents wthout an offset 20 would be
borderline. [0021] Wen the wirel ess tel ecormuni cati ons device, operating
wth the first radio access network, determ nes that the algorithmfor
cell reselection fromthe second radi o agcess network to the first radio
access network would not result in reseléction to the first radio access
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[0023] When the cell being considered is a cell of the first radio access network (204
answered in the affirmative), the device attempts cell reselection (212) according to known
procedures which will not be considered further in this document, as discussed above. If

15 successful cell reselection to the cell under consideration is achieved (214) then the cell

reselection process ends (216). If successful cell reselection to the cell under consideration is
not achieved (214) then reselection to the cell does not occur and the next cell in the
neighbouring cell will be considered (203). If the cell under consideration is the last cell in
the list (220) then the cell reselection process ends, unsuccessfully (222). This may result in
20 the mobile telecommunications device being out-of-service.
[0024] Figure 3 is a flow chart illustrating a further example of a method of cell reselection.
The same reference numerals indicate the same steps as described with reference to Figure 2.
The implementation iilustrated in Figure 3 attempts to reduce the likelihood of a device being
out-of-service. As shown in Figure 3, the wireless telecommunications device is camped on a
25 cell of a first radio access network RAN1 (200). The wireless telecommunications device

then starls the cell reselection process (201). The device then ranks the cells (202) in the



15 successful cell reseleetion to the cell under consideration is achieved

(214) then the cell reselection process ends (216). |If successful cel
reselection to the cell under consideration is not achieved (214) then
reselection to the cell does not occur and the next cell in the

nei ghbouring cell will be considered (203). If the cell under consideration
is the last cell in the list (220) then the cell reseleetion process ends,
unsuccessfully (222). This may result in, 20 the nobile tel econmunications
devi ce being out-of-service. [00241 Figure 3 is a flowchart illustrating a
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network. When the device determines (210) that the algorithm for cell reselection from the
second radio access network to the first radio access network would not result in reselection
to the first radio access network (210 answered in the negative), the device may continue

15 (212} with cell reselection to the cell of the second radio access network.
[0026] When the device determines (210) that the algorithm for cell reselection from the
second radio access network to the first radio access network would result in reselection to the
first radio access network (210 answered in the affirmative), the device ranks the cell (332)
lower in the neighbouring cell list (e.g. the cell is made the lowest ranking cell in the list).

20 The cell is not reselected but will be reconsidered by the mobile telecommunications device
during cell reselection if all the cells above the re-ranked cell are deemed to be unsuitable. In
this case, when the device determines whether the cell under consideration has already been
considered during the current cell reselection process (330), this is answered in the
affirmative. The device does not apply actions 208 and 210 but continues (212) with cell

25 reselection to the cell of the second radio access network according to known procedures

which will not be considered further in this document. It will be appreciated by the skilled



second radi o access network to the first radi o access network woul d not
result in reselection to the first radio access network (210 answered in
the negative), the device may continue 15 (212) with cell reselection to
the cell of the second radi o access network. [0026] Wen the device
determ nes (210) that the algorithmfor cell reselection fromthe second
radi o access network to the first radio access network would result in
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algorlthn1for cell reselection fromthe second radi o access network to the
first radio %Gﬁf?ﬁl%cauons would therefore camp on the second radio access network (however briefly)
rather than being deemed out-of-service.
f0028] Specific cxamples will now be considered, with reference to Figure 2. As a first
15 example, consider when a dual mode UMTS/GSM wireless telecommunications device is
camped on a UMTS cell. While camped on a UMTS call, according to 3GPP technical
specification 25.331 v5.19.0 (herein incorporated in its entirety) and sections 7.2.1, 7.2.2.1,
and 7.2.2.2 thereof, a UE performs cell reselection when in Idle, Cell_FACH, Cell_PCH, and
URA_PCH. According to 25.304 v5.9.0, sections 5.2.6 and 5.4.3, the UE may be required to
20 measure GSM cells for the cell reselection process. As shown in Figure 2, the device starts
the cell reselection process (201). The device ranks the cells (202) in the neighbouring list
according to certain criteria for cell reselection. The device then considers (203) the highest
ranked cell in the list and determines (204) whether it is a UMTS cell.
[0029] If the cell being considered is a GSM cell (204 answered in the negative), the device

23 carries out a further test (208). This test involves applying to current measurements of the

GSM network an algorithm for cell reselection from GSM to the UMTS (208). That is, action



network would result in reselection to the first radio access network. The
nobi |l e comruni cations woul d therefore canp on the second radi o access
network (however briefly) rather than bei ng deened out-of-service. [0028)
Specific exanples will now be considered, with reference to Figure 2. As a
first 15 exanple, consider when a dual npode UMIS/ GSM wi r el ess

t el ecommuni cations device is canped on a UMIS cell. Wile canped on a UMIS
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the device imports System Information from the SI2-Quarter fields (FDD_Qoffset,
FDD_Qmin, FDD Qmin_Offset, FDD_ Rscp _min, Boolean FDD_Rscp_min stating whether
FDD_Rscp min has been transmitted in SI2-Quarter). These values are used by the device to
determine GSM to UMTS reselection according to the following algorithm.

15 [0031] According to 3GPP Technical Specification 45.008 v 5.22.0 section 6.6.5, the
algorithm for cell reselection from GSM to UMTS is as follows:
If the 3G Cell Reselection list includes UTRAN frequencies, the MS shall, at least
every 5 s update the value RLA_C for the serving cell and cach of the at least 6
strongest non serving GSM cells.
20 The MS shall then reselect a suitable (see TS 25.304) UTRAN cell if:
- for a TDD cell the measured RSCP value exceeds the value of RLA_C for the
serving cell and all of the suitable (see 3GPP TS 43.022) non-serving GSM cells by

the value XXX Qoffset for a period of 5 s and

- for an FDD cell the following criteria are all met for a period of 5 s:



the device inports fromthe GSM network System Information as set out in
3GPP Technical 10 Specification 45.008 v. 5.22.0, herein incorporated by
reference in its entirety. In particular, the device inports System
Information fromthe S12-Quarter fields (FDD Qoffset, FDD Qmn,

FDD Qmin_Ofset, FDDRsep_m n, Bool ean_FDD Rscp_m n stating whet her

FDD Rscpmi n has been transmtted in S12-Quarter). These values are used by
the device to determne GSMto UMIS resel ection according to the foll ow ng
algorithm 15 [0031] According to 3GPP T’échnl cal Specification 45.008 v

5.22.0 section 6.6.5, the algorlth reslectl nfr to UMTS
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col | and cach of i he at*TUaer f@ﬂgeﬁﬁgﬁg i ML T RS et on e Y v

shall then reselect a sugt ab eg {E 304) UTRAN cell if: - for a TDD
cel | the measured RSCP Yai %x‘% X REMFE ue of RLAC for the serving

cell and all of the SU|tabIe ( 22) nan- serv

the val ue XXX Qoffset for a Seﬂeﬁsd‘m?a%%&g é{%&e St Bl c('igtlh?nt g8l P
follown5g criteria are@é#ﬁ r a period of 5s: 12 1. its rreasured
RSCP val'ue exceeds the K A C for the servi ng cell and all of the

suitable (see 3GPP TS 43. 022) non- serV| %cel I S, the }/al Ye . than
XXX_Qoffset, 2. its measured ECT?QTSUI\G/'%I s & eé? e’ t KEAt ne™al ue
5 FDD Qrin, and 3. its d, R to or greater than
FDD RSCP_t hreshol d, if F?) *&f‘?ggp? Hgsul%m e?@égf’]%%he above shows the

specific al g?6d3tlpn?he a ovc S 10wsr{he spec1 1 a g%mtfh%rse? oeth lin {‘gﬁgb(%c ftoi‘ 9erill r]:i:s"e?emion from

GSM to UMTS. This algorithm is applied at step 208 to the current measurements of the

10 GSM network. The Boolean_FDD_Rscp_min field allows the use of the current serving cell
"Qrxlevmin + Pcompensation + 10 dB” for determining GSM reselection. If, for the GSM
cell, reselection from GSM to UMTS is identified to be required, then reselection to that GSM
cell is suppressed, and the cell may be considered to be lower ranked than the current serving
cell, assuming the current serving cell is a suitable cell.

15 [0033] Furthermore, an offset may be applied to one or more of the current measurements
before the algorithm is applied. With this implementation, the device is less likely to reselect
the cell of the GSM network if the current measurements in the GSM network are borderline.
For example, an offset (for instance an offset of 2dB) may be applied to one or more of the
values of RLA_C, Ec/No and RSCP.

20 [0034] When the device, operating with the UMTS network, determines that the algorithm
for cell reselection from the GSM network to the UMTS network would not result in
reselection to the UMTS network (210 answered in the negative), the device may continue
with cell reselection to the GSM cell (212) according to known procedures which will not be
considered further in this document. It will be appreciated by the skilled reader that other

25 steps for cell reselection are undertaken (212). If successful cell reselection to the GSM cell

under consideration is not achieved (214) then the next cell in the neighbouring cell will be



GSMto UMIS. This algorithmis applied at step 208 to the current
nmeasurenents of the 10 GSM network. The Bool ean_FDD Rsep_ mn field allows
the use of the current serving cell "Qxlevm n + Pconpensation + 10 dB" for
determning GSMresel ection. If, for the GSM cell, reselection fromGSMto
UMIS is identified to be required, then reselection to that GSM cell is
suppressed, and the cell nmay be considered to be | ower ranked than the
current serving cell, assumng the currgnt serving cell is a suitable
cell. 15 [0033] Furthernore, an offset nﬁ& be applied to one or nore of the
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and the devicg (gD c&%ﬂﬁhﬁigeg%l\tﬁ‘@ BEXUThe device applies to current measurements of the
UMTS network an algorithm for cell reselection from UMTS to the GSM (208). That is,
action 208 comprises applying to the current measurements of the UMTS network the
algorithm for cell reselection that would be applied in the UMTS network to determine
i5 whether the algorithm when applied would result in reselection to GSM. From this algorithm,
the device then determines (210) whether cell reselection from the UMTS to GSM would be
required if the device were to camp on the UMTS cell.
[0037} To enable this, the device, when operating with the GSM network, imports system
information from the UMTS network to determine whether cell reselection from the UMTS
20 network to the GSM network would occur. In one embodiment, the device imports from the
UMTS network System Information from at least one of System Information Block SIB3,
SIB4, SIB11 and SIBI2 as set out in 3GPP Technical specification 25.304 v 5.9.0, herein
incorporated by reference in its entirety. Sections 5.2.6 and 5.4.3 are the most relevant to cell
reselection.

25 [0038] This UMTS system information is used by the device to determine UMTS to GSM

reselection for the UMTS cell under consideration. The device applies this system



hi ghest cell in the neighbouring cell list (203). The |ikelihood of the

W reless telecomrunications device ping-ponging between the UMIS net wor k
and the GSM network should therefore be reduced. 10 [00361 The exanple is
simlar for a wireless tel ecommuni cati ons device canped on a GSM cell when
considering a UMIS cell. The device applies to current measurenents of the
UMIS network an al gorithmfor cell reselection fromUMS to the GSM (208).
That is, action 208 conprises applying to the current nmeasurenents of the
UMTS network the algorithmfor cell res¥l ection that woul d be applled in
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standar lq)s’ f W iabd? %tec? Q)Cbe requlreg Et\ﬁ:en rese lection to that UMTS cell is suppressed, and the cell may
be considered to be lower ranked than the current serving cell, assuming the current serving
cell is a suitable cell.
[0040] Turthermore, an offset may be applied to one or more of the current measurements
before the algorithm is applied. With this implementation, the device is less likely to reselect
15 the cell of the UMTS network if the current measurements in the UMTS network are
borderline. For example, an offset (for instance an offset of 2dB) may be applied to one or
more of the values imported.
[0041] When the wireless telecommunications device, operating with the GSM network,
determines that the algorithm for cell reselection from the UMTS network to the GSM
20 network would not result in reselection to the GSM network (210 answered in the negative),
the device may continue with cell reselection to the UMTS cell (212) according to known
procedures which will not be considered further in this document. It will be appreciated by
the skilled reader that other steps for cell reselection are undertaken (212). If successful cell
reselection to the UMTS cell under consideration is not achieved {214) then the next cell in

25 the neighbouring cell will be considered (203). If successful cell reselection to the UMTS

cell under consideration is achieved (214) then the cell reselection process ends (216).



55.2.6.1.4 of TS 25.304. [00391 The above refers to a specific algorithm
set out in TS 25.304 for cell reselection from UMIS to GSM This al gorithm
(and any other applicable algorithns for determning cell reselection from
UMIS to GSM is applied at step 208 to the current neasurenents of the

UMIS network. If, for the UMIS cell under consideration, reselection from
UMIS to GSM 10 is identified to be required, then reselection to that UMIS
cell is suppressed, and the cell may be considered to be | ower ranked than
the current serving cell, assunming the cfrrent serving cell is a suitable
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Furthermore, whilst the methods have been described with reference to GSM and UMTS, it
will be apparent to a skilled reader that the method is applicable to many other radio access
networks, including future developments of the radio access networks discussed herein as
well as other radio access network that have not been described in relation to the examples
15 given e.g. ¢dma200, EDGE, and others.
[0044] The strategies for cell reselection in a wireless telecommunications device operative
with a plurality of radio access networks as discussed above with reference to the drawings
may be implemented by the radio resource block of a protocol stack. A mobile
communication device includes a protocol stack for each radio access network with which the
20 mobile communication device is operable.
{0045] Figure 4 is a block diagram illustrating an embodiment of a UMTS protocol stack
provided in a UE., A Radio Resource Controller (RRC) block 432 is a sub layer of Layer 3
430 of a UMTS protocol stack 400. The RRC 432 exists in the control plane only and
provides an information transfer service to the non-access stratum NAS 434. The RRC 432 is
25 responsible for controlling the configuration of radio interface Layer 1 410 and Layer 2 420.

When the UTRAN wishes to change the UE configuration it will issue a message to the UE



the GSM network (210 answered in the affirmative), the UMIS cell under
consideration is not selected (218) and the device then considers the next
hi ghest cell in the neighbouring cell 5 list (203). The likelihood of the
devi ce pi ng-pongi ng between the UMIS network and the GSM network shoul d
therefore be reduced. [0043] Enbodi nents of the nethod have been descri bed
wth reference to a multi-node device operable with GSM and UMIS. It wll
be apparent to a skilled reader that the nmethod is applicable to other

mul ti-nmode devices (i.e. a device operabl®% with a plurality of radio 10

o Sran o Bl PR S SRRl R aB S
e SRS b ben E RRRSRAC ASHAL BRI,
o e SR R R R B LRI T
Strat ogi os. 1 dPerBr 1 TR ETBAN BATR ot ForuaR raE BT aar BRe ey c
operat e, A0 PhlIG it o 205EaR BB B T LSRR 8BRS
oo SR T SO ES AARAA
st rat | ng 1AL rider RE ﬁm#%gtﬁogﬁ?g felesy tgle'&osfmm% la%sa“%"ﬁg e o
2 UMTS pr of ocBl LR keR %ﬁdaé*%%e ks Bt BreMUhiRbee B & a%is) ana
brovides 21 :zy%é%@'gnganﬁéwzf P EaH B RO S
IUEt g:)]lc‘lfalﬁ)gu:‘_ggl rot,o ]I staa]fs oflét@% %10%1?6 Lo sné%lécvr%l cileﬁéceug L?A other ragao AcbeRs nQWnI%§ the
e.g, in GSM, the RR block.
[0047] Turning now to Figure 5, Figure 5 is a block diagram illustrating a mobile wireless
telecommunications device, which can act as a UE and co-operate with the apparatus and
methods of Figures 1 to 4, and which is an exemplary wireless communication device.
13 Mobiie station 500 is preferably a two-way wireless communication device having at least
voice and data communication capabilitics. Mobile station 500 preferably has the capability
to communicate with other computer systems on the Internet. Depending on the exact
functionality provided, the wireless device may be referred to as a data messaging device, a
two-way pager, a wircless e-mail device, a cellular telephone with data messaging
20 capabilities, a wireless Internet appliance, or a data communication device, as examples
[0048]) Where mobile station 500 is enabled for two-way communication, it will incorporate
a communication subsystem 511, including both a receiver 512 and a transmitter 514, as well
as associated components such as one or more, preferably embedded or internal, antenna
elements 516 and 518, local oscillators (LOs) 513, and a processing module such as a digital
23 signal processor (DSP) 520. As will be apparent to those skilled in the field of

communications, the particular design of the communication subsystem 511 will be



containing a command to invoke a specific RRC procedure. The RRC | ayer 432
of the UE decodes this nessage and initiates the appropriate RRC
procedure. Generally when the procedure has been conpleted (either
successfully or not) then the RRC sends a response nessage to the UTRAN
(via the lower layers) informng the UTRAN of the outcone. It 5 should be
noted that there are a few scenarios where the RRC will not issue a
response nessage to the UTRAN and, in those cases the RRC need not and
does not reply. [00461 The strategies fol” cell reselection in a wirel ess
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as well as legally required functions (if any) such as “911” emergency calling, may be
available, but mobile station 500 will be unable to carry out any other functions involving
communications over the network 502. The SIM interface 544 is normally similar to a card-
i5 slot into which a SIM card can be inserted and ejected like a diskette or PCMCIA card. The
SIM card can have approximately 64K of memory and hold many key configuration 551, and
other information 553 such as identification, and subscriber related information.
[0050] When required network registration or activation procedures have been completed,
mobile station 500 may send and receive communication signals over the network 502.
20 Signals received by antenna 516 through communication network 502 are input to receiver
512, which may perform such common receiver functions as signal amplification, frequeacy
down conversion, filtering, channel selection and the like, and in the example system shown
in Figure 5, analog to digital (A/D) conversion. A/D conversion of a received signal allows
more complex communication functions such as demodulation and decoding to be performed
25 in the DSP 520. In a similar manner, signals to be transmitted are processed, including

modulation and encoding for example, by DSP 520 and input to transmitter 514 for digital to



comuni cations, the particular design of the conmunication subsystem 511
wll be 17 dependent upon the conmunication network in which the device is
intended to operate. For exanple, nobile station 500 may include a

comuni cati on subsystem 511 designed to operate within the MbitexFM
nobi | e communi cati on system the DataTACTM nobile comrunication system
GPRS network, UMIS network, or EDGE network. 5 [0049] Network access
requirenents will al so vary dependi ng upon the type of network 502. For
exanpl e, in the Mbitex and Dat aTAC net wdr ks, nobile station 500 is

regi stered on the network using a unique_identification nunber associ ated

wi th each nnﬁpﬂégE@QFF@HJ“NH“E%W@“”HW@“@ﬁﬂ@“H%@ﬁﬁpﬁ%ﬁm%8%5V@W?wﬁ%ﬁ%ﬁF%e
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(SIM card in order to operate on a GPRS network. Wthout a valid SIM card,
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network registration. or actiyvation procedures have been conpleted, gile
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540 and any other device subsystems generally designated as 542.

[00652] Some of the subsystems shown in Figure 5 perform communication-related functions,

whereas other subsystems may provide “resident” or on-device functions. Notably, some

15 subsystems, such as keyboard 532 and display 522, for example, may be used for both

communication-related functions, such as entering a text message for transmission over a

communication network, and device-resident functions such as a calculator or task list,

[0053] Operating system software used by the microprocessor 538 is preferably stored in a

persistent store such as flash memory 524, which may instead be a read-only memory (ROM)

20 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 3526, Received communication signals may also be

stored in RAM 526.

[0054] As shown, flash memory 524 can be segregated into different areas for both computer

25 programs 558 and program data storage 550, 552, 554 and 556. These different storage types

indicate that each program can allocate a portion of flash memory 524 for their own data



nore conpl ex conmuni cati on functions such as denodul ati on and decoding to
be performed 25 in the DSP 520. In a simlar manner, signals to be
transmtted are processed, including nodulation and encoding for exanple,
by DSP 520 and input to transmitter 514 for digital to 18 analog
conversion, frequency up conversion, filtering, anplification and

transm ssion over the communication network 502 via antenna 518. DSP 520
not only processes comunication signals, but also provides for receiver
and transmtter control. For exanple, th® gains applied to conmmunication
signals in receiver 512 and transnmtter 514 may be adaptively controlled 5
t hrough aut orfitge gaigmenht rdicropragespt hits i mpdibereitt bd opeatpgRyson . fungigns 1
Mobil e station 500 preferably includes a m croprocessor 538 which controls
the overal | Rigerdy icomblesrxqcHsorgespbware aenhstiining a2 themobilpaetiapn st piedidriedg at
| east data and voice communications, are perfornmed through comunication
subsyst em 518¢t Nf cirplitabenss St BBl isio oppredenac tinelugingh af dpashelptadend eice
subsystens such as the display 522, flash nenory 524, 10 random access
menory (RAM) SBPBunigHoN] 4paKSpppligr pramnbetwill Ppoyalémslygalé%onazsl?ﬂes%%tioal50?)0r t
530, keyboard 532, speaker 534, m crophone 536, a short-range .
comuni cat i of¥risy BepEreming 40 Bistrad OB e rapalisatien ey by S therana drergdtipy
desi gnated as 542. [0052] Sone of the subsystens shown in Figure 5 perform
comuni cat i ortanegea D raphlicetiehkavingthe pify teorapize atsyianagerdataaipmp rditingdo
"resident" or on-device functions, hbtabl¥,_sone 15 subsystens, such_as
keyboar d 532 thritieichif St ragbils station gich % Riipnas limiiad topermad ejplonggr gty voice mails,
conmmruni cation-rel ated functions, such as entering a text nmessage for
transni ssi on 2BRABHMENS. EBATRItERE- | DANFEY vRteler MaRivaRoTyciree e At 2 YailARkle Pons
such as a cal culator or task |ist. 10053¥ Operating system software used by
t he ni cr opr od¥s@gbilesdgiongto fagfiaieativroes poPBY dats iemspepihstidherriicaia ¥old# as
flash menory 524, which may instead be a read-only nmenmory (ROM) = 20 or

si ni | ari0st or Afderglehpgthe avstty hwihiod rrpdsadadansea ithe wikfesa petwigiy 302. Ina
appreci ate that the operating system specific device applications, or
parts ther eonefW %@og%brt i ly iy dems are seamlessly integrated, synchronized and

updated, via the wireless network 502, with the mobile station user’s corresponding data
items stored or associated with a host computer system. Further applications may also be
loaded onto the mobile station 500 through the network 502, an auxiliary YO subsystem 528,
15 serial port 530, short-range communications subsystem 540 or any other suitable subsystem
542, and installed by a user in the RAM 526 or preferably a non-volatile store (not shown} for
execution by the microprocessor 538. Such flexibility in application installation increases the
functionality of the device and may provide enhanced on-device functions, communication-
related functions, or both. For example, secure communication applications may enable
20 electronic commerce functions and other such financial transactions to be performed using the
mobile station 500.
[0055] In a data communication mode, a received signal such as a text message or web page
download will be processed by the communication subsystem 511 and input to the
microprocessor 538, which preferably further processes the received signal for output to the
25 display 522, or alternatively to an auxiliary /O device 528. A user of mobile station 500 may

also compose data items such as email messages for example, using the keyboard 532, which



into a volatile nenory such as RAM 526. Recei ved conmuni cati on signals may
al so be stored in RAM 526. [0054] As shown, flash nenory 524 can be
segregated into different areas for both conputer 25 prograns 558 and
program data storage 550, 552, 554 and 556. These different storage types

i ndi cate that each program can allocate a portion of flash nenory 524 for
their owmn data 19 storage requirenents. M croprocessor 538, in addition to
its operating systemfunctions, preferably enables execution of software
applications on the nobile station. A pr®determ ned set of applications
that control basic operations, including at |east data and voice

comruni cat i onis apfritdasicomplefeorlplexampiicekeyhpdrd ontalerhbhoytybre kéymed, d [cegugntion
nobil e station 500 5 during manufacturing. A preferred software application
may be a per soiathe disploy A8% pshrossiblyaagerux{IRIYMO dpytd Tt | Dieh lvampergd ithies &by | ity
to organi ze and nmanage data itens relating to the user of the nobile
station such tkes, bebigansmited [oiver @ eenmunicatiomaetwork tHireust dhe evemepnicatipoisesyyieh | s,
appointnments, and task itenms. Naturally, one or nore nmenory stores would be
avai | abl e on5lihe nobile station to facilitate storage of PIMdata itens.
Such PI M application would 10 preferably have the ability to send and

recei ve Mat a [P456hdor yiee echianumiiqatipuss sveradt apgralkion 0Dmobile statiop S84 isrsiraidpr, except
enbodi ment, the PIMdata itens are seanl essly integrated, synchronized and
updat ed, vi a thdheecoivededigngls wiatdwyeikrablybe opiptiotalspealprnidf énd signalofer gwmisgion
corresponding data itens stored or associated with a host conputer system
Furt her appl i"eald bsresnargid by swicephototige dhliompidvetvoiee wppidiel/Q suhsyHems OEh as

t hrough the network 502, an auxiliary 1/0 subsystem 528, 15 serial port
530, short - r &ngpececopmansi etrfliog sukiyBsys mamabebeoimpagientdner mobile apfien 500.
subsystem 542, and installed by a user in the RAM 526 or prefer ablﬁ a

non- vol ati | e Adthewah Yqiest os iislioh pigh@routialk é& pteifarblb poaowliphed raprenibe §8oehshe .
Such flexibility in application installation increases the functionality
of the Wevi cépeé%‘ﬂ Satyisplay e ear aliahe ed dnpraeds ereinfligaien| o e, idenghmigicalding on-
rel ated functions, or both. For exanple, secure comunication applications
may enabl e party, the duration of a voice call, or other voice call related information for example.

[0057] Serial port 530 in Figure 5, would normally be implemented in a personal digital
assistant (PDA)-type mobile station for which synchronization with a user’s desktop
computer (not shown) may be desirable, but is an optional device component. Such a port
15 530 would enable a user to set preferences through an external device or software application
and would extend the capabilities of mobile station 500 by providing for information or
software downloads to mobile station 500 other than through a wireless communication
network. The alternate download path may for example be used to load an encryption key
onto the device through a direct and thus reliable and trusted connection to thereby enable
20 secure device communication.
[0058] Other communications subsystems 540, such as a short-range communications
subsystem, is a further optional component which may provide for communication between
mobile station 500 and different systems or devices, which need not necessarily be similar
devices, For example, the subsystem 540 may include an infrared device and associated
25 circuits and components or a Bluetooth™ communication module to provide for

communication with similarly enabled systems and devices.



20 el ectronic conmerce functions and other such financial transactions to
be performed using the nobile station 500. [0055] In a data communi cation
node, a received signhal such as a text message or web page download will
be processed by the conmmuni cati on subsystem 511 and i nput to the

m croprocessor 538, which preferably further processes the received signal
for output to the 25 display 522, or alternatively to an auxiliary 1/0O
device 528. A user of nobile station 500 may al so conpose data itens such
as emai|l messages for exanple, using thekeyboard 532, which 20 is
preferably a conpl ete al phanuneric keyboard or tel ephone-type keypad, in
conjunction MPI% When mpklsldgyics 30D ianwd pos Sitbprptoas stalei 340 drcojude Apacheusiaoé 2 528,
Such conposed itens nay then be transmtted over a comuni cati on network
t hrough t he dofadmicall rorlediohdys mamlesgtitcorsnii0@Ees deoice viirdre with a plurality
comuni cations, overall operation of nobile station 500 is simlar, except
t hat recei vedfsidiasress wewbdkspr ef erably be output to a speaker 534 and
signals for transm ssion would be generated by a m crophone 536.

Al ternative voice or audio | EBTENSEONSeMND ALTERMATIYENi ce nessage
recordi ng subsystem may al so be inplenented on nobile station 500.

Al t hought voi d80adt Taukl forehogrzadpeafitauud, ths ipeeioar iadhlbicadeonipdi site dkfpeiceasi | y
t hrough the 10 speaker 534, display 522 may al so be used to provide an

i ndi cati on ofsptdife ¢nctedtmdnys théreaf. CRIWHILNpwepat by evitidre ticht vatidue Ml ficatidBiné
call, or other voice call related information for exanple. [00571 Seri al
port 530 in Ehggeenby bwoukd thertmivityoudelcpamige fromt thel stapeaofpihe sahakudi ght al
assistant (PDA)-type nobile station for which synchronization with a user's
deskt op conppdcdicatianoindsdramings amy adverditebi, tabt eggatlad i sn dlusoaiveanadr Weva ce
conponent. Such a port 15 530 would enable a user to set preferences

t hrough an extserctiad sedevi ce or software application and would extend the
capabilities of nobile station 500 by providing for information or

sof t war ® dowif$dlst 00 olmoled tistt altd @xh&BOasatebeibed har dchsmugihgacaniadalue ssa
conmuni cati on

particular order. However, it would be clear to a person skilled in the art that the order of any

actions performed, where the context permits, can be varied and thus the ordering as

described herein is not intended to be limiting.

[0062] 1t is also to be noted that where a method has been described it is also intended that
15 protection is also sought for a device arranged to carry out the method and where features

have been claimed independently of each other these may be used together with other claimed

features.

[0063] Turthermore it will be noted that the apparatus described herein may comprise a

single component such as a wireless telecommunications device or UTRAN or other user
20 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

compornents,

[0064] Embodiments have been described herein in relation to 3GPP specifications.

However the method and apparatus described are not intended to be limited to the

25



network. The alternate downl oad path may for exanple be used to | oad an
encryption key onto the device through a direct and thus reliable and
trusted connection to thereby enable 20 secure device comruni cati on.
100581 Ot her conmuni cations subsystens 540, such as a short-range

conmmuni cations subsystem is a further optional conponent which may

provi de for comruni cati on between nobile station 500 and different systens
or devices, which need not necessarily be simlar devices. For exanple,

t he subsystem 540 may include an infraresh device and associated 25 circuits
and conponents or a Bl uetoothTM conmuni cati on nodul e to provide for

communi cat i orspegifi¢ationndy thel wersemabhedofsg&inedrio dagindenti pas be 20plichifo 5@ jfutviken
nobi | e device 500 is used as a UE, protocol stacks 546 include apparatus
and a net hodvegfiongef btherespeifestiorsn in a wirel ess tel ecomuni cations device
operative with a plurality of radio access networks. EXTENSI ONS AND
ALTERNATI VES 9045006 @prtien of the disdpegodithis ppenidotwant omfaitsheatérmb which grsubjag
been described with reference to specific enbodinents thereof It wll,
however, be eviceemight pratecticar Thasomwdhf ¢vomt hons dimdtioncleahgfssimily rdpeodneithe
thereto without departing fromthe scope of the technique. The

speci fi cat i orPya#yous ahithegeatat elocwewd odipaightydisdlesutse a5 éigamdad in rtheaRatent and
illustrative rather than a restrictive sense. 10 [0061] It is to be noted
t hat the met higedmagk d¥ger ipbiett Kidey @r argedrds shibedthrywisar iesesets oalt dopyright rights
particul ar order. However, it would be clear to a person skilled in the art
t hat the ordevhagpewgny actions perforned, where the context pernits, can be
varied and thus the ordering as described herein is not intended to be
limting. [0062] It is also to be noted that where a nethod has been
described it is also intended that 15 protection is also sought for a
device arranged to carry out the nethod and where features



have been cl ai med i ndependently of each other these may be used together
with other clained features. [0063] Furthernore it will be noted that the
apparatus described herein nmay conprise a single conponent such as a
wi rel ess tel econmuni cati ons device or UTRAN or other user 20 equipnent or
access network conponents, a combination of nultiple such conponents for
exanpl e in comuni cation with one another or a sub-network or full network
of such conponents. [0064] Enbodi nents have been described herein in
relation to 3GPP specifications. Howeve?d the nmethod and apparat us
described are not intended to be limted to the 25 22 specifications or
t he versions ¢Ri&Beof referred to herein but may be applicable to future
versions or other specifications. [00651 A portion of the disclosure of
this patent docunment contains material which is subject to copyright
protection. The copyright owner has no objection to the facsimle
reproduction -5 by ‘Amybaeéobiclirprelepindne wdistesnelseororupeatianitdedics epesdive @ithgs
it appears in the Patent and Trademark Office patent file or records, but
ot herwi se r esdtvaldly af adie@psess yhvorks. giersethagrampeensr . 23 Cainms 1. A net hod
of cell reselection in a wireless tel ecomunications device operative with
a plurality of radivdcackedevisteiswisiosd ontve fipe trfiel 2ewspip RS Pig rankingHeHs fha
device is canped on a first radio access network, ranking cells in a
nei ghbour i ng Mejegbousiae staravtinstocall reseledtion edtefisn criteria; considering for
cell reselection a cell in the neighbouring list;

considering for cell reselection a cell in the neighbouring list;

when the cell in the list is a cell of a second radio access network different from the
first radio access network, applying an algorithm for cell reselection from the second radio

i0 access network to the first radio access network; and
when the algorithm as applied would result in reselection to the first radio access

network, considering for cell reselection another cell in the list when present.

2. A method according to claim 1 wherein, when no suitable cell is identified other
135 than a cell of a second radic access network which, when the algorithm as applied, would
result in reselection to the first radio access network, further comprising proceeding with the

cell reselection process with the cell of the second radio access network.

3. A method according to claim 1 or 2 wherein an offset is applied to at least one
20 measurement of at least one of the first radio access network and the second radio access

network prior to applying the algorithm.

4, A method according to claim 1, 2 or 3 wherein the first radio access network is a
UMTS network and the second radio access network is a GSM network and the algorithm for

25 cell reselection from GSM to UMTS is applied or wherein the first radio access network is a



when the cell inthe list is a cell of a second radi o access network
different fromthe first radio access network, applying an algorithmfor
cell reselection fromthe second radio 10 access network to the first

radi o access network; and when the algorithmas applied would result in
reselection to the first radio access network, considering for cell

resel ection another cell in the list when present. 2. A nmethod according to
claiml1 wherein, when no suitable cell is identified other 15 than a cell
of a second radi o access network which, when the algorithm as applied,
would result in reselection to the first radi o access network, further
conpri si ng preedanirrgk aid the sdsend wdiolacreesitwark isonUIS et kirtdthe Heordleh forof
the second radi o access network. 3. A nmethod according to claim1l or 2
wherei n an of §dagsclegticadping UM TiSgo &SM saspliegne 20 neasurenent of at | east
one of the first radi o access network and the second radi o access network
prior to applying the algorithm 4. A nethod according to claiml, 2 or 3
wherein the first radio access network is a UMIS network and the second
radi o access ‘het wor4 nieshog agsigling tawelpike kot hevherkigohé fitshralor acc@B neteptk is a
reselection fromGSMto UMIS is applied or wherein the first radi o access
network s a M TSCRIFerst 0sr Weasvdondherdiveernet nddpl @ce 688V netwrk kanid sfughdgMT'S
network and the algorithmfor cell reselection fromUMIS to GSMi s
applied. 5. AOHBINBY BREGIOVAY Txsten hiformationpfron a8 lopkemeiof thenH2 fQueder frebddi o
access network is a 5 UMIS network and the second radi o access network is
a GSM net wor KFRRdQpiiet. HED_QroinpF PRI Quyin_Mfeets FIAG_Kssh rsips BestednnFBPpRsch oninf r om
at least one of the Sl2-Quarter fields (FDD Qoffset, FDD _Qmn,

FDD_Qmi nOf f setatingphetkeic PP nRscpovinea bepDirRsmpicdiin SIkOnttaigandhiée lakgorithm is
FDD_Rscp_m n has been transmtted in S12-Quar t.er% and the algorithmis
based on t he bapgorithagarithm oPePFekdshniend Speifeatidn 450408 ord 285 @o®n6.63.22. 0
secti on106. 6.5. 10

6. A method according to claim 1, 2 or 3 wherein the first radio access network is a
GSM network and the second radio access network is a UMTS network and further

comprising importing at least one UMTS system information and the algorithm is based on

the algorithm in 3GPP Technical Specification 25.304 v 5.9.0 section 5.2.6.

15
7. A method according to any preceding claim wherein the plurality of radio access
networks include at least two of & second generation mobile telecommunications network,
such as a time division multiple access network such as GSM, a third generation mobile
telecommunications network, such as a wideband code division multiple access network such
20 as UMTS, and a fourth generation mobile telecommunications network.

8. A method according to claim I further comprising importing system information of
the second radio access network into the device for use in the algorithm for cell reselection
from the second radio access network to the first radio access network.

25



6. A method according to claim1, 2 or 3 wherein the first radi o access
network is a GSM network and the second radi o access network is a UMIS
network and further conprising inporting at |east one UMIS system
information and the algorithmis based on the algorithmin 3GPP Techni cal
Specification 25.304 v 5.9.0 section 5.2.6. 15 7. A nethod according to any
preceding claimwherein the plurality of radio access networks include at

| east two of a second generation nobile tel econmuni cati ons network, such
as a time division nmultiple access netwotk such as GSM a third generation
mobil e tel ecommunications network, such as a w deband code_ division

nul tipl e acceds netiorikelesy decompugisatiguy Jevigh apeiativeurithha givdita el slinetseise

t el ecommuni cati ons network. 8. A method according to claim21 further

conpri si ng i MsBrerkangesyisicanicleptempreation deivice beipe Fepesrlinweil® access net wor k
into the device for use in the algorithmfor cell reselection fromthe
second radi o accessViet ferdevice it Hamped o & At oadie cises metwsk kianbZeksin g A
wirel ess tel econmunj cations device operative with a plurality of radio
access net wotkgbourng ligisceqrding torcs|| eeselgsiipnicati-ons devi ce being arranged, in
use, to: when the device is canped on a first radi o access network, rank
cells in®a nei ghboariifg faricell resdlecsien p pgf! ipghecusighbowsipgllislet i on criteria; 5
consider for cell reselectjon a cell in the neighbouring list; when the
cel | in the list isvhenétegell gt thg ligldeanel eladicerndaeba acomsmmorork diferal &t ther om
the first radio access network, apply an algorithmfor cell reselection
from the secdht P&giascesheeBoEs, rﬁl@?lmlkaigqsfﬂﬂfﬁégfr Pelstesqlendion fut dgssepdweiiv;
and when the algorithmas applied would result in reselection to the first
radi 0 access 24 HEVIbikthe Ephidiperccppetyatkl andesel ecti on anot her cell in the

i st when present. ) ) _ , ,
when the algorithm as applied would result in reselection to the first radio access

10 network, consider for cell reselection another cell in the list when present.

10. A wireless telecommunications device according to claim 9 wherein, when no
suitable cell is identified other than a cell of a second radio access network which, when the
algorithm as applied, would result in reselection to the first radio access network, the device is
15 arranged to proceed with the cell reselection process with the cell of the second radio access

network,

11. A wireless telecommunications device according to claim 9 or 10 wherein the
device is arranged to apply an offset to at least one measurement of at least one of the first

20 radio access network and the second radio access network prior to applying the algorithm.

12, A wireless telecommunications device according to claim 9, 10 or 11 wherein the
first radio access network is a UMTS network and the second radio access network is a GSM
network and the algorithm for cell reselection from GSM to UMTS is applied or wherein the
25 first radio access network is a GSM network and the second radio access network is a UMTS

network and the algorithm for cell reselection from UMTS to GSM is applied.



10. A wireless tel ecommunications device according to claim9 wherein, when
no suitable cell is identified other than a cell of a second radi o access
net wor k whi ch, when the algorithmas applied, would result in reselection
to the first radi o access network, the device is 15 arranged to proceed
with the cell reselection process wwth the cell of the second radi o access
network. 11. A wireless tel econmunications device according to claim9 or
10 wherein the device is arranged to apply an offset to at |east one
measur enent of at |least one of the first26 20 radi o access network and the
second radi o access network prior to applying the algorithm 12. A wireless
t el ecommuni cati ons device according to claim9, 10 or 11 wherein the first
radi o access network is,a UMIS network and the second radi o access network
is a GSM netWork and'Elfe KlegarpyHmtest deme|acsedas Ectlpignd fi0dm iesxietdn brms
is applied or_wherein the 25 first radio access network is a GSM net work
and the seconfdSradP aecgtseeerhs g LS neteriumtdhe sreidrdio asrasstiRvosk §&rGEMm
for cell resel ectjon fronyuwwgfto GSMis applied. 26 13. A wreless

t el ecommuni cd¥ETERE 2bbr A8vigkls dprtichgrangedioammpd CSMh Sutent Infomsten Ronrkeleatt r st
radi o access netwark is MI'S network and the second radi o _access network
is a GSM net%r\lg%arfaet ﬁ?g&%ﬁ%e f%eédsf PR RoEsbanleld_ @it npdt sk At em

I nformation f at |least 5 on f the S12-Quarter fields (FDD_Qoffset,
FDD_Qni n, FD[?I_I%{\Q&?@%‘M ,53001%}9% BRI BEORE al b ebREOIR P 1Y i 13y S8t her
FDD_Rscpm n has begf.nérzysni t;g in Sl12-Quarter) and the algorithmis
based on t he ‘BIYEHFT Bt Fugtgpant b feoghm 8essdt dnclie plgariths oW P Bechnicd

section 6.6.5, 10 14. i rel ess tel econmuni cations device according to
claim9, 10 oP°4 Ca\‘}m‘éf‘g@g‘tﬁg'g?qw% 6fadi 0 access network is a GSM networ k

and the second radi o access network is a UMIS network and wherein the
device is arranged to inport UMIS systeminformation and the algorithmis

based op, the algorithmin 3GPP Techni cal Specifjcation 25.304 v 5.9,0
sect i Onﬂ) 13 9 A wg]eless telecommuncl;catr;llons clevicg according to claim 9, 10 or 11 wherein the

first radio access network is a GSM network and the second radio access network is a UMTS
network and wherein the device is arranged to import UMTS system information and the
algorithm is based on the algorithm in 3GPP Technical Specification 25.304 v 5.9.0 section
5.2.6.
Is
15. A wireless telecommunications device according to any of claims 9 to 14 wherein
the plurality of radio access networks include at least two of a second generation mobile
telecommunications network, such as a time division multiple access network such as GSM, a
third generation mobile telecommunications network, such as a wideband code division
20 multiple access network such as UMTS, and a fourth generation mobile telecommunications

network,

16. A wireless telecommunications device according to claim 9, 10 or 11 wherein the
device is further arranged to import system information of the second radio access network
25 into the device for use in the algorithm for cell reselection from the second radio access

network to the first radio access network,



5.2.6. 15 15. A wireless tel ecommuni cations device according to any of
clains 9 to 14 wherein the plurality of radio access networks include at
| east two of a second generation nobile telecomrunications network, such
as a time division multiple access network such as GSM a third generation
nmobi | e tel ecomuni cati ons network, such as a w deband code division 20
mul tiple access network such as UMIS, and a fourth generation nobile
tel econmuni cations network. 16. A wirel ess tel econmuni cations device
according to claim9, 10 or 11 wherein tR% device is further arranged to
inport systeminformation of the second radio access network 25 into the
device for use in the algorithmfor cell reselection fromthe second radio
access netmogg tonéhe first 4 di o access network. 27 17. A _
conput er - r eadabl e &PﬂWﬁ?&ﬁ?a@ﬁﬁ&ﬁ“?b“@éﬁWﬁd6UF”YH@*§%%%§08ﬁmﬁﬁyk@?SbPains
1to 8.

8.



