SYSTEM SEARCH TO DETECT FOR AW RELESS COMMUNI CATI ON
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Application Serial No. 60/709, 644, entitled "FREQUENCY
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filed August 18, 2005; and U. S. Application Serial No.
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II. Background

[0003]  Wireless- communication networks are widely deployed to provide various
communication services such as voice, packet data, broadcast, messaging, and so on.
These wireless networks may be capable of supporting communication for multiple
users by sharing the available network resources. Examples of such wireless networks
include Code Division Multiple Access (CDMA) networks, Time Division Multiple
Access (TDMA) networks, and Frequency Division Multiple Access (FDMA)
networks. These wireless networks may utilize various radio access technologies
(RATSs) such as Wideband-CDMA (W-CDMA), cdma2000, Global System for Mobile
Communications (GSM), and so on, which are known in the art.

[0004] A terminal may be capable of communicating with different wireless
networks such as W-CDMA and GSM networks. The terminal typically performs
system search upon being powered on in order to detect for a wireless network from
which the terminal can obtain service. System search entails performing search and

acquisition, as necessary, to obtain service from a wireless network. For the system



acqui sition, as necessary, to obtain service froma
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substantially reduce scan time.

[0007] In an embodiment, the terminal initially looks for service from the first
system. The terminal may form a list of one or more networks in the first system, which
may be network(s) from which the terminal has received service in the past. The
terminal may perform acquisition on each network in the list to look for service from
the first system. If service is not found for the first system, then the terminal performs a
search for the second system. If service is found on the second system, then the

terminal obtains service from the second system and avoids a frequency scan for the
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[0014] FIG. 5 shows a 2-stage frequency scan for W-CDMA.

[0015] FIG. 6 shows a process performed by a terminal to obtain service.
[0016]  FIG. 7 shows a block diagram of the terminal.

DETAILED DESCRIPTION

[0017] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs. _

[0018] The system search techniques described herein may be used for various
wireless communication systems such as W-CDMA, GSM, and ¢cdma2000 systems. A
system is characterized by a particular radio access technology (RAT) such as W-
CDMA, GSM, cdma2000, or some other RAT. A system may include any number of

networks. A network operator/service provider may deploy one or more systems for
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following description, base station 112 is also referred to as a GSM cell, and base
station 122 is also referred to as a W-CDMA cell.

[0021] A multi-mode terminal 150 (e.g., a dual-mode cellular phone) can
communicate with GSM network 110 and W-CDMA network 120, typically with one
wireless network at any given moment. This capability allows a user to obtain the
performance advantages of W-CDMA and the coverage benefits of GSM with the same -
terminal. Terminal 150 may be fixed or mobile and may also be called a user
equipment (UE), a mobile station (MS), a mobile equipment (ME), and so on. Terminal
150 may be a cellular phone, a personal digital assistant (PDA), a wireless modem, a

wireless communication device, a subscriber unit, and so on.
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Table 1
Frequency Band Uplink (MHz) Downlink (MHz) | Common Name
W-CDMA Band I 1920 — 1980 2110-2170 IMT-2000
W-CDMA Band 1I 1850 - 1910 1930 — 1990 PCS
W-CDMA Band III 1710-1785 1805 — 1880 DCS
W-CDMA Band IV 1710-1770 2110-2170
W-CDMA Band V 824 — 849 869 — 894 Cellular
W-CDMA Band VI 830 -840 875 — 885
GSM 1900 1850 -1910 1930~ 1990 PCS
GSM 1800 1710-1785 1805 — 1880 DCS




Tabl e 1[ 0025] A W CDMA network may operate on any of
the frequency bands given in Table 1 or sone other
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band. The operation of multiple wireless networks on the same or overlapping

frequency bands can complicate frequency scan for W-CDMA, as described below.

[0028] FIG. 2 shows various layers for W-CDMA and GSM. W-CDMA includes a
Non Access Stratum (NAS) and an Access Stratum (AS). The NAS comprises
functions and protocols that support traffic and signaling between a terminal and a core
network with which a W-CDMA network interfaces. The AS comprises functions and
protocols that support communication between the terminal and an RNC within the
W-CDMA network. For W-CDMA, the AS includes a Radio Resource Control (RRC)
sublayer, a Radio Link Control (RLC) sublayer, a Medium Access Control (MAC)
sublayer, and a physical layer. The RRC is a sublayer of Layer 3. The RLC and MAC



W CDVA networ k. For WCDMA, the AS includes a Radio
Resource Control (RRC) sublayer, a Radio Link Control
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[0032] FIG. 3 shows an embodiment of a process 300 performed by the NAS to
obtain service from a wireless network. Process 300 may be performed when the
terminal is first powered on or upon loss of service. For process 300, the PLMNs in the
search list are considered one at a time, starting with the highest priority PLMN, until
service is found on a suitable PLMN.

[0033]  Initially, the NAS identifies the highest priority PLMN in the search list that
has not been searched, which is called PLMN x (block 312). If all PLMNs in the search
list have been searched, then the NAS may indicate that PLMN x can be any PLMN.
The NAS then sends a service request for PLMN x to the RRC for W-CDMA (block
314). The RRC attempts to acquire a W-CDMA cell in PLMN x and sends to the NAS
a service confirm response that indicates whether or not a W-CDMA cell was found

(block 320). The NAS receives the service confirm response from the RRC and



[0033] Initially, the NAS identifies the highest

priority PLMN in the search |list that has not been
waearobmdy which is called PLMN x (bl ock 312).pdT/ustone/032370

PLMNs in the search |ist have been searched, then the

NAS may indicate that PLMN x8can be any PLMN. The NAS

then sends a service request for PLMN x to the RRC for

W CDVA (bl ock 314). The RRC attenpts to acquire a
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was not found on a GSM cell.
[0037]  The RRC performs a number of functions to process a service request from
the NAS and to search for W-CDMA networks. In an embodiment, the RRC performs

the following functions:

e Maintain a list of W-CDMA networks found in prior system searches;
e Maintain and associate channel numbers for the found W-CDMA networks;

¢ Determine which frequencies to scan for each W-CDMA band of interest; and

Determine when to perform frequency scan for W-CDMA.



hi gher priority than WCDVA, then the NAS woul d send

the service request to the RRfirst (instead of the
WERROy/0203d9 woul d t hen send the service request POT/UEB®06/032370

RRC if service was not found on a GSM cell. [0037] The

RRC perforns a nunber of furfttions to process a

service request fromthe NAS and to search for W CDVA

networks. In an enbodi nent, the RRC perforns the
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[0040] FIGS. 4A and 4B show an embodiment of a process 320a performed by the
RRC for a service request from the NAS. Process 320a is an embodiment of block 320
in FIG. 3. Initially, the RRC receives a service request for PLMN x from the NAS
(block 412).

[0041] The RRC then attempts to acquire a W-CDMA cell in PLMN x (block 420).
For block 420, the RRC scans the acquisition database to look for entries for PLMN x
and possibly for entries for PLMNs that are considered to be equivalent to PLMN x
(block 422). The acquisition database includes an entry for each W-CDMA carrier
frequency previously detected for PLMN x. The acquisition database may not have any
entry for PLMN x if the terminal is new and powered on for the first time or if the

terminal has just been upgraded with one or more new PLMNs. A determination is then



obtai ned fromthe GSM search nmay be used to Iimt the
frequencies for the WCDMA frequency scan, so that

wo e@qgeener es in which WCDVA networ ks are unl i Ret/yS1006/032370
be found are not scanned. [0040] El GS. 4A and 4B show
an enbodi nent of a process 380a perfornmed by the RRC
for a service request fromthe NAS. Process 320a is an
enbodi ment of block 320 in FIG 3. Initially, the RRC
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[004313 Wﬁfer Qbﬂl‘fol%t]ﬂg 4he taEkﬁﬁsﬁl&? aﬁ@ﬁpﬂjﬁi 8ok 98, 1 rH:'e’cerm1nat10n is

channel nunber each entry a directs Layer
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¢ k 42 Th tte t a tion
BBy R AR e o RS AR FEA % ¥ e
fonﬁrmcmfmmul(mdk ahamEIG. mmbetherﬁmw&efwméﬂot found on a

may entail (1) searching an entire scranblin
WM il dhart felEmRtingiongs swapHCier BLVBR & inéir 0wPLELY (block

43%?) %%tﬁk %%%rg]é{ %y SIC aﬁ %4’1 an n GP @ %%@%i@ hg %e ?IQ ﬁlStnilaavg been

searckechamting (W«EDBEA oell fvas foune, WWenDive RRa( b&rfohﬁméiﬁ]equency scan
@f%g? conpl eting the acqui siti on attenpt in bl ock 426,
(blpe m nation i s made whet her service was found on a

[OWMADOVALL 6h lendbdafPhd 2f eRHQEad 3Bhainekil 76 W-CDMA network in
PLMN x in the past (which is indicated by a “Yes’ for block 424) and if service was not
found on a W-CDMA network in PLMN x in the current system search (which is
indicated by a ‘No’ for block 432), then the RRC initiates GSM search prior to
performing a W-CDMA frequency scan (block 440 in FIG. 4B). In another
embodiment, the RRC initiates GSM search if acquisition has been attempted with all

entries in the acquisition database and service was not found any W-CDMA cell. The
GSM search may also be triggered based on other criteria. The GSM search may be
performed for PLMN x (as shown in FIG. 4B) and/or some other PLMN.

[0045] In an embodiment, the GSM search is performed for crowded frequency
bands such as, e.g., W-CDMA Bands II and III that correspond to GSM 1900 and GSM
1800, respectively. A W-CDMA frequency scan may take a long time for a crowded



answer is 'Yes', then the RRC sends to the NAS a
service confirmresponse with the found W CDVA cel |
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whet her PLMN x is for any PLOMN (bl ock 434). If the
answer is 'Yes', which neans that all PLMNs in the
search |ist have been searched and no W CDMA cell was

frdq@eats, banbe MTHib es B&ﬁuﬁwsgﬂﬂmm biHRE eRYksS FRflt (R hkreceived
470) [0044] In an enbodinent, if service was obtained -

POpieH ARSI, thett WeeRr Fedepimene searehes Her WMDMM] cells. i & GSM

oo FEUE Blefed SR IAE LA AR RS WECPREXEHUR s

fosy sﬂo@mheﬁ ﬁaqwdﬁcy\blahd: hFinshermdies ﬁira@mNaﬁ widch MoCDNIA®overage
4 then_ the RRC injt earc rior to

haﬁz’ﬁ%fb drferigd 40 \ihe-Hret ﬁ%h@@%ﬁ é&ﬂ £quetage i ¢he same

PIABN-mdybmgh hEen&Tpadi- R a frd @n%nﬂg” gl'p Ep%ance (e.g.,

search if acquisition has beeh attenpte
fagtent tithe o johtaith eeraticg ) inwiyt ieoarhirared by seer fondinzea GSM se@sh prior to

cell. The GSM search may al so be
pe{r}?’ ﬁérarég @Ws&u‘ﬂ&% criteria. The GSM search may
[00495] per Tathie bl 4mhé\ld>étehﬁﬁlaﬁ&pw mdde RkethdBlo ?g%ﬁﬁ a GSM
ome ot her PLIWN. 0045] In an enbodi nent, the
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de&@tl Sfbt“hg”&{ga We yPERRR oMb aheRECREDP0Y ' @5 helYding a
synchromzatlon channel (S CH) to obtain a transceiver station identity code (BSIC) for a
GSM cell. Upon completing the GSM search, the RR sends the search results to the
RRC (block 448). The search results may include a list of RF channels for which the
BSIC was detected. The RRC receives the search results from the RR and updates the
frequencies to scan for each W-CDMA band, as described below (block 450).

[0047] A determination is then made whether service was found on a GSM cell in
PLMN x (block 452). If the answer is “Yes’, then the RRC avoids a frequency scan for

W-CDMA since service may be obtained more quickly from the GSM cell. The RRC

then sends to the NAS a service confirm response indicating that no W-CDMA cell was
found for PLMN x (block 476). The NAS would subsequently attempt to acquire



Bl ock 442 may determ ne whether any of the W CDVA
band(s) for PLMN x is a crowded frequency band. If the
wanevm®e242$ ' No' for block 442, then the RRC peP€DURBI0G032370
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[0050] FI GFIG. 5 shows an exemplary 2-stage frequency scan 500 for W-CDMA,

which may be performed for block 470 in FIG. 4B. In the first stage, a coarse frequency

scan 1s performed across a W-CDMA band of interest, e.g., any one of the W-CDMA
bands given in Table 1. Received power measurements are obtained for different
frequencies that are spaced apart by Afc. For example, Afc may be equal to 2 MHz, and
a coarse frequency scan for W-CDMA Band II may provide 31 received power

- measurements for 31 coarse frequencies at f, =1930+2k, for £=0,..,30. The

received power measurements may be sorted in descending order. The sorted coarse

frequencies may then be evaluated one at a time, starting with the coarse frequency
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460, a determ nation is made whet her service was found
worod/0YMEDVA cel |l in PLMN x (bl ock 462). If theCEHOSNE6/032370

is "Yes', then the RRC sends to the NAS a service

confirmresponse with the fddnd WCDVA cel | (bl ock

474). O herwise, if service was not found on a W CDVA

cell, then the RRC perforns a frequency scan (bl ock
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O] R R 58, o B BT i
infomatidd faP@SM By order to expedite the frequency scan. The RRC may obtain a
list of GSM RF channels found by the RR and may use this list to remove W-CDMA
carrier frequencies. In an embodiment, the RRC removes the W-CDMA carrier
frequency corresponding to each RF channel found by the RR. For the example shown
in FIG. 5, the second, eighth and tenth fine frequencies (which are marked with “x”)
correspond to RF channels found by the RR. The RRC may then skip acquisition on
these omitted W-CDMA carrier frequencies.

[0054] In another embodiment, the RRC removes L W-CDMA carrier frequencies
centered at each RF channel found by the RR. A W-CDMA channel with a bandwidth
of 3.84 MHz covers 19 W-CDMA carrier frequencies. The RRC may remove 9 W-
CDMA carrier frequencies on each of the two sides of each RF channel found by the
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Hewesgnanericasing thecuwbeDMPacguoiitioni atiemptsnaey datendtthetime eeljuired to

on_as ny as 200 ta 300 carrier, frequencies.for this. ..
pfPein AN Rt aR o9 e el dHey Pevde Bhed Soduisiton
peYbofibMiverwiild religine the fidqhidn®p s tne. 2 t0 3 mnutes) to

conpl et e. %0053] Li an enbodi nent, the RRC perforns a

[0936que LG 8chaws gn embodivrent of A Predess PARPEISPrTedr byGBkArminal to
X X e i . R ..

D Y T

sy?talyl (ese 4 W-QDIMAtSysteIrrrl% 65(}@&166 M)CDHMA terddinalahay form ahlist of one or
requenci es. an _enbo nt, the renoyves the |

QR GRARRORA 5 1 i @Ry MEB RF: BpIRER g P BhiGh U terminal has

re iEQHMhe P¥st! & eREmiFA mihFer GistRAYh ééa@h BLRork in

5, the second, "ei ghth and tent’h fine frequencie
the ligtite hookrfor smivike rowi thia fitst $ystaor r espond to RF channel s

nd the RR. .The R then skip acquisition o
OpFHoe Biehie oy RO B o) Ve P8h g AEPancy bonay Fi hen the
teii0dldtaifNRPEL BB thé At KREenh gg@éiﬁ@%l) Wik dPWseCAISENVRE was not

channe

frequencies centered at each R | found by the
foygd om WhecORt shistemel thon tthe atepainalvipgtfaros @ sgarclviHfor a second

. g . i i T RRC .
N I T Y T
theiselreh dbr thacdechitd syssonn dasddoo Fabyud bétBiRa sheh agod.Behf the first

enbadi nent, W A carrjer frequencjes arqund
SYSIFRNS SREPYNSeR® E?%@Wcﬁ:mewrwf which giayrhe; agoyped frequency

bah@ERYed pdPOarl THe t??héﬁ{lﬁl%ﬂé%ﬂ%n th¥fchfoP e QIR system for

acqui sition once fo
one or more frequency bands (e.g., GSM 1900) corresponding to one or more frequency

bands (e.g., Band II) for the first system.

[0058] If service was found on the second system, as determined in block 618, then
the terminal obtains service from the second system (block 624). Otherwise, the
terminal performs a frequency scan for the first system using the results of the search
for the second system (block 620). The terminal may obtain a list of RF channels
detected for the second system and may omit these RF chamnels from the frequency
scan for the first system. The terminal may also determine one or more frequency
regions for which frequency scan is not needed based on the list of RF channels and
may then omit the frequency region(s) from the frequency scan for the first system. If

service was found on the first system, as determined in block 622, then the terminal



carrier frequency of interest. Each acquisition

attenpt may entail searching over the entire
waeooanbdseng code space to | ook for WCDVA cel | BCT/LS3006/032370

1 may attenpt acquisition nmultiple tines to inprove

the likelihood of acquiringla WCDVA cell. However,

i ncreasing the nunber of acquisition attenpts can

extend the time required to performa frequency scan.
obfaR® REAL Fokd MR Akl SRR (BICKPEPYI AStHIRPEe, AR6 tWrittidd] Ay 2o to

performance while reducing the frequency 'scan tine.
slepp @b may perfonn syrime seaicheagguatimdater Bea process 600

for ' . 0 in.setvice .. lnitij :

ORRL" PR, Bt o Hiagh iy 28 o it bl 0! on the
dowatinkynincatenan 75y séceivied Rogulated sihQIINVK S N Bhd/6PIWBCOMA base

612%\6%“{“ t,(elrm' nal rm&/ forma |list of one or nore
stafign Provdehe tersired sigheleln avlisreikerafRCHBY Wik ( Rpceiver 714

_ Coh  nal : . : ' .

cohS Q€1 108, LA ool 58] NSRRI 1oLt i,
digibresdh& comlitidred|sigial, tand pookdes alatassampilese A demotifiietof (DEMOD)

stem [ 005 | f .service was fou on . the fjrst
VRGeS (et adammilGudritni e S0 demnaiRendhs Bt swaries and
préBde SYymbOEEMtirRed, MeHRH B8 ehfitdfes Y FhtaMBytiPoRCIEnOB b base station

O herwise, if service was not found on the first

forsterming] 19ther denodee7 i thah poeqcssss fe-ga dsimterlsavésoandadecodes) the

syBF0GRRY BRAR SUBHETHGE B el S8 mpessgipe by
detnbdulater ?’h(diham?tdem:dmm? Bntypially Ltﬁff_Efeht o1 dlfﬁd#éiﬁ @&i{o 3ccess
Q. e first systemis ogperating on a designate
tec?‘}"gl&&’@?rcy%%raﬁ?ﬂ?mﬂhi é%mﬁﬁ%latsé 7&&?@%@3@%5@&#@9 g@mg and
eqtf?él&gti@t? fRESSR nﬂemgﬁlﬁatio? F7is By é@%rﬁe&%sgfaﬁlbtﬁﬁg 3)vsiEf;‘%cg!é}nbling

or the second systemfor one more frequen
sequenegs, d@prtaddROyith orthegmahstamaple spromting faatmr @V SF) codes, data

frequenc ands (e nd I1) for the first system
de‘[nﬁg‘g'%ﬁ“_“}’%ngé?%" r&\ggnﬁ\ggnd on the second system as
[06b8] er nDReEe ivpliak 0 ek fR1 Bata tAAANsiEREink SloTHE RkntO ﬁéﬁ}ﬁnal 150 is

service fromthe second E's(%st em (bl ock 624). erw se,
proogesed é¢- g4, frgodpd prdinterleaved) by wasogodse B2 fad further piopessed (e.g.,

' th f th r.ihe second .
o BAGLHHnBl o Sd Sinb0 Thv HETRRS T 748 PO wim
theRapplivableetRlid etest adclindloghh@.S.eG3M &Y W-€DMAY MY transmitter
onﬂ}é t hese RF channels fromthe frequency scan for the
(TMIR: 738, spudftions (0.8 cARYFE i9agnaless preltfissnifilferso sad drequency

3 4By oLy Sy L RES 565 Wi
transmitted via antenna 712 to one or more base stations.

[0061] A controller/processor 720 controls the operation at terminal 150. A
memory 722 store data and program codes for terminal 150.

[0062] For system search, controller/processor 720 may implement process 300 in
FIG. 3, process 320a in FIGS. 4A and 4B, process 600 in FIG. 6, and/or some other
processes. Controller/processor 720 may implement the NAS and may determine when
to perform system search, which PLMNSs to look for service, and so on. Controller/
processor 720 may also implement the RRC and may determine when to invoke GSM
search, when to perform frequency scan, and which frequencies to scan. Controller/
processor 720 may also implement the RR and may perform the GSM search whenever

directed by the RRC and RR. Demodulator 716 may implement Layer 1 for both W-



may then omt the frequency region(s) fromthe
frequency scan for the first system |f service was
wo oum@2ax9 t he first system as determ ned in bPOTKSBAR)32370
then the term nal obtains service fromthe first system
(bl ock 624). O herwi se, thelberm nal may go to sleep
and may perform system search again at a later tine.
[0059] FIG 7 shows a bl ock diagram of an enbodi nent
CIOMA 85dTGYM, rm%qﬁiaﬁmﬁ%@ Wb MANwAS S BN @irdoled b% the RRC,

recei ves nodul ated signals from GSM and/ or W CDVA base
previde VoD MAdaqauisitianerssilts pedonme §SM gearch mdieneves disiested by the

R). 714 cei 4cond|t|ons (e.qg., filters,
R&%&F{ipﬁ%ée’(}gﬁgsqam quelﬁgy downconverts) the recei ved
[0863]nal Forkigith] the Sydtkra setldidchiinaest ive Badn spatidicallyoddsetised for

dat a sanpl es. A denodul ator (DEMOD) 716 processes

WeeDNA apd SEMbTlese terbaiqapmeay 240 baised T Syalems such as
(o \V4l y s h
e s P R0 (RO B, S B These
tedhmiqueanay alad bd Hed for deare diean thSsystmrs prqdesBe€DMAQGSM and
de| 6‘5 er| eaves and decodes) the synbol estimtes and
GO8™Scoded data for terminal 150. The processing

[Obﬂ dem?ﬁé‘l ?ﬁt@l‘h JehforA REhAGEQI8EscAB& herely Rhd5abd melemlgnted by

ferent for different radi o access technol ogi es.
vaelwam@ns defasdenazpde, thes trshmiguest orapm betwhlsthehiedt ior hargware,

oy equal i zation f uI tor erfarm
et MRS P o Ribinih R o ah Aol b8, e
proédsking ﬁhﬂlmmﬂ @d péfﬁfmﬁ@s&rrﬁibﬁﬁhdhd}gbe‘ 1ﬁqﬂ@ﬁe1{t@/\$ﬁh1n one or more
codes, data denodul ation, and s

appbierbion sepeifigitegsated rélrcws&(ArSIGS)d éitg&alasfiafmé pgwaq;spfﬁg(nsé?% digital
51%:1%? &Xesgﬁgmdgﬁl; anE(BS!P r Bf})% alglgur t% c &Rded @ e ), field

Preave encoa8r proce
prégrammabie dgatat eldaysc &R GA ),z epioceasuis S moatrbllcﬁsl,) thicr@controllers,

nmodul at or i.n ac ord nce with the .a i cabl e
O A S TREH P UGS (UGS, O iy CENRREY J¢ perform. the
fuhéts Hbgchﬁéd ﬁ&é‘ﬂa%r d &ﬁnﬁﬁﬁ%ﬂth@t@§f (e.g., converts to

anal og, anplifies, filters, and frequency upconverts)
[006d daFar @hﬁlpswaneoand/md softwase lmkmxﬂat@an dheatepbnignes may be
1rrg)ﬁeén 61|te ggtﬁh feagr %ﬁoté;% nsm etd n\s/I Ghd Qct> %?151 ?ha¥ perftorm the

fuBi€ivink ek @ tten 1REE8S OThd %Qﬂwmt dfdalle§ ntlztyab@ Resrad PR @emory (e.g.,
term nal 150. A menory 722 store data and program

meperas/22dn FGr i ang exegtied ) pojcesser (%8 sprepesseariOh, The memory
300
P B B ARRORE piethaPR SR TE M RO 2 600

[0D66]F1 GI'hé prexivais descsiptien of therdisclosed embodiments is provided to enable

any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiménts without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.



processes. Controller/processor 720 may i npl enment the
NAS and nmay determ ne when to perform system search,
wokecl2BeMNs to | ook for service, and so on. PCT/US2006/032370
Controller/ processor 720 may al so i npl enment the RRC
and may determ ne when to i A¥oke GSM search, when to
perform frequency scan, and which frequencies to scan.
Controller/ processor 720 may al so i npl enent the RR
and may performthe GSM tﬁggiﬁgghenever directed by
the RRC and RR Denodul ator may i nplenment Layer 1
for both WCDVA and GSM  perform acqui sition for WCDVA
whenever directed by the RRC, provide W CDVA
acquli-si t iAhanPaEAips MPBBEESr m GSM sear ch whenever

dir \ Vi | .
L ooaS ot srifesgtooithnll 0 0 oEMFEREER ¢ B3 bdypicarion
sybemn ts pecfofnn @asdaychdfes b sdeend feommididaidn aystemSIYl sei&s &ras not
al so, be used for other systenms such as

t echni gues nm
foemﬁg% ® %?ﬁéﬁ% R4 & perdomy ATequrney seat Wiy the (iptagtem using
resiifs o8 Me 3R 3¢ AsectRESRIdECRAT que may al so be used
for nore than two systens, e.g., for WCDVMA, GSM and
c dnezodoryywupled to {heG6 pstine psyss®m sear ch t echni ques
descri bed herein may be inplenented by various neans.
For exanple, these techniques nay be inplenented in

har dyar e, THel dgpaaing, ofs elbial, vhedéin 3hé %&'hd?gtiis @Bnfigured to store
thereof. For a hardware inplenmentation, t

¢ i ] ) e processin )
negiiorks iy thedfinsosystent Gom whishesvdemwenraeaiyed eravigyiskmend @glerem

S | G

el 1, SRR PRAEER ) SPRESLLE LA SSOREE] o of e
nethvayks @l ths ifigs aystgm o kokifogsethdve frem thOBRDsYstem.

programmabl e | ogi ¢ devices (PLDs), field programmabl e

gate arrays (FPGAs), processors, controllers,

m cr-co 0 oge e .

devi des, i apPiftus BICCRBRIEE ARG, ELCE! TGB! Snp propessor is
configured e perdorsn thesfegqubeey $van donthedirstasystenbifrsatvignwas not found

t her eof . 065) .For, a fi e and/or software

fof (g B urt B rip R ot R RS S BEUHpl enent ed wit h
nodul es (e.g., procedures, functions, and so on) that
performthe functions described herein. The software
codes maylhse appasitesl 9fn cliitre o whefain gthe e dessty opg2priopessor is

) t e ,
el AR AAERSTEOA oy 1o 567 B sscom
sypiemcdsgthosearkitfer thalsedond tsheterp] aas Dafit the GiS66] RA Bigannels from
revi ous description of the disclosed enbodi nents is

p p
the, ey s3a feifhe figst system.

5. The apparatus of claim 1, wherein the at least one processor is
configured to obtain a list of radio frequency (RF) channels detected for the second
system during the search for the second systém, to determine at least one frequency
region based on the list of RF channels, and to omit the at least one frequency region

from the frequency scan for the first system.

6. The apparatus of claim 1, wherein the at least one processor is
configured to look for service from the first system again after performing the search

for the second system and prior to performing the frequency scan for the first system.



any person skilled in the art to make or use the
present invention. Various nodifications to these
wepdnoadezent s Wil | be readily apparent to thosepskiubioee032370
in the art, and the generic principles defined herein
may be applied to other enbddi nents without departing
fromthe spirit or scope of the invention. Thus, the
present invention is not intended to be limted to the
enbodi nents shown herein but is to be accorded the
w dest scope consistent with the principles and novel
f eatlir es Hics @ppsadlys hefr slaimclAwgrain #he afppeashitape processor is
I C Lgured.to | ook
coPRREL 3, M) 168 bo BEBERERBLARELES B B M09 o
the et feast wna netea@ils fantl @6 perfeac thiedearohiorthe 8¢do0d s§stah eMerfice was
sgrvi ce was no{(J foupd for the first system and to
nab foynd,om any ope g @b least ome pgPvarke £irst system using
results of the search for the second system and a
menory coupled to the at | east one processor. 2. The
appa¥-at usThef appamitus df claine 7e iwhetdie the atolegsti enecmatd offucaambrises
ne&\g 1_3tor,[ ttvvorks in the,first sa/stemf om.whi.ch
PUP HLRALS S EkEn g BREDiSBATS AR VeV U e at
| east one processor is configured to perform
acqui sition for at |east one of the networks in the
first systhemeppartydioff gleimetyiveherdin othet hle I¢ast ome processor is
e [ . rein the at
cofERE Yo Pert B BRBRLR I Leckh® sy DR ot A Blmd for e
firbtr sygteaag the first fystent voperatidp ofyusdesignatbd Sreqine g bivals not
found for the second systemduring the search for the
second system 4. The apparatus of claim1l, wherein
t he I t r g | ' ' :
T Rt e e s R R S
crewdashitieqgseydvand wniwlgel maltipdacahmimicatidnsysems ngestest em
and to omt the list of RF channels fromthe frequency
scan for the first system 5. The apparatus of claim
1, wiher eiThet Bfpaitul QS tlafe1 PWAeRSS Othel &t QI IREr SidcdsBor is
obtain a list of radio frequency (RF) channels
cogBged &alideniifyrane os arwyp dreqyencabands fonghe finst systens fand do perform

m. n | east, one frequency
o BESERRTH: SENT Tkt ML A G5 oSSR
ontloe nwire frequehcybends faghe ey syseghon from the frequency
scan for the first system
12. The apparatus of claim 1, wherein the first system is a Wideband Code
Division Multiple Access (W-CDMA) system, and wherein the second system is a
Global System for Mobile Communications (GSM) system.

13.  An apparatus comprising:

at least one processor configured to look for service from a Wideband Code
Division Multiple Access (W-CDMA) system, to perform a search for a Global System
for Mobile Communications (GSM) system if service was not found for the W-CDMA
system, and to perform a frequency scan for the W-CDMA system using results of the
search for the GSM system; and

a memory coupled to the at least one processor.



6. The apparatus of claim 1, wherein the at |east one
processor is configured to | ook for service fromthe
wo oos2zyst em agai n after perform ng the sear chCT/oB2006r€32370
second system and prior to performng the frequency
scan for the first system 719The apparatus of claim1,
wherein the at | east one processor is configured to
identify at |east one network in the first system to
| ook 4f or TIRI Mpaeathy M d1kign a3, | WRGEINORR BLUYRI Yone@McdsRor is
performthe search for the second systemif service
copfagiredio ety ableastrope SO A heswark }[oedm WoGB Mk syaterh, to look

il GARERCT I8ePIn M AENESE. Bt Peflr b bsiior e

GSMisgiterndaf sorviee was notefoehd/@dapr shel ofuld M.lefdt ordd W-CDMA network.
apparatus of claiml1l, wherein the at |east one
processor is configured to performthe search for the
secqBd SYHECHalaielf! A8nfA3, WherlBUME LO7ed{1Bnb! frdbessor is
system and t irst systemTis operating on a

coutegirgh d¢ ebtdim eqlisnefyradmn fequeiicy TRE) ahmareht datecdéd cdraiben GSM

erein the. desj d frequency band j.s wde

sy HERE SRR T S AP ER A GRS Lt o RIS Sl from
th@RefuRhEy scha forthe VAINIAlystiedf Claim 1, wherein the at

| east one processor is configured to identify one or

nore frequency bands for the first system and to

perﬁ?rn19@§m&g§%8%mﬁgh the second system for at | east

one Trequency ban corgésponding to the one or nore

f r e poefonyinp aogissifion fdradirki dostm@nicdtdmsydtém td vk for service from

apparatus of claim1, wherein the first systemis a
thﬂ\/&l%b%??&%ode Di vision Miltiple Access (W CDVA) ,

SyS o o . .

S arerRae LGl or B SRR T Syl i Ayice s o
foupifar tedsstoystpm; snichg: at | east one processor

configured to.l ook for seryice froma W deband de
b v PEHTIE  fsogon e 361 i ComeySEyL veng vslpet e fwesh for
thsRBbodsysRin.@a A obal System for Mbile Comunicati ons

(GSM systemif service was not found for the W CDVA
system and to performa frequency scan for the W CDVA

| I of . th h_f he GS
a8 rentPrdt e 16 et e R e os e frt

systéia campaisaat us of claim 13, wherein the at | east one
processar, is configured to identify at |east one
W

tfang et IRast ope Retworlyinthalisy sysiam. apd | ook

performing acquisition for the at least one network to look for service from the

first system, and wherein the search for the second system is performed if service was

not found on any one of the at least one network.

18.  The method of claim 16, wherein the performing the search for the
second system comprises
performing the search for the second system if service was not found for the first

system and the first system is operating on a designated frequency band.

19.  The method of claim 16, wherein the performing the frequency scan for

the first system comprises



for service fromthe at | east one WCDVA network, and

to performthe search for the GSM systemif service
wore7nei42d ound on any one of the at | east one WeTDNW06/032370

networ k. 15. The apparatus of claim 13, wherein the at

| east one processor is configgured to obtain a |ist of

radi o frequency (RF) channels detected for the GSM

system during the search for the GSM system and to

om t [ f;
R
thp e¢chnd sysian daritg gietseanh farthasdecond syseanmuni cat i on

systemto | ook for service fromthe first system
perform ng a search for a second conmuni cation system

i T Sy Vi CehdRSMBA iR 6f Whetdittlel Jepforfitn®!tBEFre@ihey scan for

perform ng a frequency scan for the first 'system using
the fisdlsysterofcompasesear ch for the second system 17. The

met hqd .of cl.ai m.16. erei n.the .perf,onmni caui Siti
for ® %‘nﬁgraslfStg;ggdé?ﬁg%%W@ ?%gﬁ?llg é}%%gd a rq#éegés?%)h(? System
AR thesenrihifol thetsBeorldi systems et em and per formi ng
acquisition for the at |east one network to | ook for

ser vomiting Gmlistef RE plannely dtoanihe drequepeyseamior e fgstkayetym.

for the second systemis perforned if service was not
found on any one of the at |east one network. 18. The
met hod of Aalapparathé compudsieg:n t he perform ng the search

for the second system canprises perform ng.the searc
for PRESCEE RISy e SFRLGR 7 & S GRTRBTSREOR AYTaR | ek fo
sdilits FrofVit Gt dpderhe first systemis operating on a

esi gnated freguency band. 19. The nethod of claim 16,
wher mieanst foe pedfofroingi anseardhefof reespgent yompunichien syem if service

first. s em G risesperformng the frequency scan
WF‘%?Ottfﬂléa/dfs‘litoFﬁe@)g&y@%m’]anéervi ce was not found for the
S eCopdarsy®t ﬁe@f@lmmhgg freipesaedoah fbiothetfs Seeanekisy sdseis of the

20. The nethod of claim 16, wherein the performng the
sqardidopthepeend $ystem. t he first system conprises

22.  The apparatus of claim 21, wherein the means for performing acquisition
for the first system comprises

means for identifying at least one network in the first system, and

means for performing acquisition for the at least one network to look for service
from the first system, and wherein the search for the second system is performed if

service was not found on any one of the at least one network.

23.  The apparatus of claim 21, wherein the means for performing the search
for the second system comprises |
means for performing the search for the second system if service was not found

for the first system and the first system is operating on a designated frequency band.

24.  The apparatus of claim 21, wherein the means for performing the
frequency scan for the first system comprises
means for performing the frequency scan for the first system if service was not

found for the second system during the search for the second system.



obtaining a list of radio frequency (RF) channels
detected for the second systemduring the search for
wo b@7seeond system and omtting the Iist of RPCT/US2006/032370
channels fromthe frequency scan for the first system
21. An apparatus conprisingpijnmeans for performng
acquisition for a first comruni cation systemto | ook
for service fromthe first system neans for
perform ng a search for a second conmuni cation system
if service was not found for the first system and
means, f orTheesgpardtud @faclhine @1eneheréifi ahe f meartsh éorf pérgdrming the
systemusing results of the search for the second
fragyencyrpearpor SEPISEFHEUBPIHES c| ai m 21, wherein the

Meange.h9toP Sﬁtfaﬂﬁlg% rgqllsg(bqq‘h it f'r&ﬂleﬁ&f gﬁﬂecﬂinhats cﬁ*:Ye%EeElnfor the

conpri ses neans entifying at ast one networ
secandtdystefni dusing shyestearch fanthe se@mnd sfstempandf or m ng

S ST U3 o 50 O ke Yl e o

sybtefn. t he second systemis performed if service was not
found on any one of the at |east one network. 23. The
apparatus of claim 21, wherein the nmeans for

perfqormng the sear for .t ri: .

oA for B PSP R Bledle Py ASRET el SRR 1 el
devices@r vi ce was not found for the first systemand the

first systemis operating on a designated fyeguency .

banderdmm arguisifiopdpn a fEsiosonanunisien syRigar g {90{% Her fsisg from
thfe@i?stgfs”[é&rm ng the frequency scan for the first system

conprises neans for perfornmng the frequency scan for

t he ferfosh sseatobnfor fa seond cenmasicaton Systendiffservicehwas not found

second system during the search for the second
f°§§§tfgﬁt1 IR apparatus of claim?21, wherein the

nMeanserfodth PREURNEY Bn! O£ tHe BEUSRR SEaNrdstlts biBefsbdr8h for the
syst'em conpri ses neans for obtaining a list of radio

sebomstyeteny (RF) channel s detected for the second system
during the search for the second system and neans for
omtting the list of RF channels fromthe frequency
scamf.or Tie ptddeSdor readable media of claim 26, and further for storing

instructions operable to:

identify at least one network in the first system, and

perform acquisition for the at least one network to look for service from the first
system, and wherein the search for the second system is performed if service was not

found on any one of the at least one network.

28.  The processor readable media of claim 26, and further for storing
instructions operable to:
perform the search for the second system if service was not found for the first

system and the first system is operating on a designated frequency band.

29.  The processor readable media of claim 26, and further for storing
instructions operable to:
perform the frequency scan for the first system if service was not found for the

second system during the search for the second system.



system 26. A processor readable nmedia for storing

instructions operable in a wirel ess device to: perform
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second systemif service was not found for the first
system and the first systemis operating on a
desi gnated frequency band. 29. The processor readabl e
medi a of claim 26, and further for storing
instructions operable to: performthe frequency scan
for the first systemif service was not found for the
second system during the search for the second
system 30. The processor readable nedia of claim 26,
and further for storing instructions operable to:
obtain a list of radio frequency (RF) channels
detected for the second systemduring the search for
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