COVERAGE DETERM NATI ON AND SW TCHI NG BETWEEN OVERLAY
COVMUNI CATI ON SYSTEMS BACKGROUND | . Field [0001] The
w@emserstrid nventi on rel ates generally to comunPCEUS0N5/030230
and nore specifically to techniques for determ ning
coverage and sw tching between overlay comruni cation
systens. |1. Background [0002] Wrel ess comruni cation

systens are w dely deployed to vi de_various
come @ CERAGE DETERMINATION ANDISWITGHING
SOBETWEENGVERLRY COMNVIU YSTEMS
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users by sharing the avail abl e system resources.
Exanpl es of such nultigl tenms include Code
Division Miultiple Accegg((:@%&ﬁsys ens, Tinme Division

[ ti F Access (TDMA) systens, and Frequency Division

Wil ti'pl'e Access (FDVA) systens. A CDMA system may
[06ql ]e mrehe apreswmii cinsetogs rélates ngenegily ( RApnsmaticatisn, and more

cdma2Qp0, W deband- W CDMA), and so an..cdm2000
PEOBFAD o S5BAIS s Re eI SOV BEE (a0 T HLIn g R RRRD overlay
NFh&RARY sysheent G obal System for Mbile
Communi cations (GSM for over-the-air conmunication
and Ceneral Packet Radi o Service (GPRS) for packet
ta transm ssion. These various RATs and standards
e KBRSKETOUPG he art. [0003] Sone wirel ess
[?gﬁ'ﬂum QAR RYEh@IBato: Fsterrs B 24AABy WpidPR. todtbvide various
M GPRS systens) are capable of providing voice and
Eavhaticalimnsenrages isudsas Kich pagkes dofe, srd 50 o [Thgse systems may be

different characteri.stiecs. For exanple, voice,service
pylip e WP 2P ShatppoRng T igpUith ¥ip il fecrs by
shatingl 368 SvaARbWekysteds réuides.V eEdangiléd ofendh driltgls-acdels systems
contrast, packet data service may be able to tolerate

igelnde Ceade opsion Mulfipkeperrss (GBMAhsYSers Time fiyisigp Multiple
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VOl ce an servi wre
ACDMA gatenomagyimplmenty rddic atcesd fecluai@zys(RA Bnsuch as cdma2000,

N E8 RS HD.8"0 UDeBld SR M. yasc, and 15
&Y &tARhRIsI O AOHPIMAL s{ 988 hadeimyRmehO WBdbalS®Btem for Mobile
Wi rel ess communi cati oh systefrs are optim zed for
Qorolwnicaters (GSM) for over-the-air communication and General Packet Radio
Service (GPRS) for packet data transmission. These various RATs and standards are
known in the art.

[0003] Some wireless communication systems (e.g., cdma2000, W-CDMA, and
GSM/GPRS systems) are capable of providing voice and packet data services. Each
type of service has different characteristics. For example, voice service typically
requires a common grade of service (GoS) for all users as well as relatively stringent
delays. In contrast, packet data service may be able to tolerate different GoS for
different users and may further be able to tolerate variable delays. To support both
voice and packet data services, a wireless communication system may first allocate
system resources to voice users and then allocate any remaining system resources to
packet data users who are able to tolerate longer delays.

[0004] Some wireless communication systems are optimized for packet data

transmission, which is typically characterized by long periods of silence punctuated by



transm ssion, which is typically characterized by | ong
peri ods of silence punctuated byl arge bursts of
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all ocates nost or all of the systemresources to one
user at any given tinme, thereby greatly increasing the
peak data rate for the user bej ngsserved [0005] A
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packet data usage Is expected to be high. The coverage
aggeeviee providee mayoleployt wystym eppbly Ocﬁm\n@pg baﬁwctlheag@ packet
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PESViling atked @arneride fob arebyvazhsneqiaem data waye & expBeted to be high.
nonent dependi n%' on the locatjon of the term nal and
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sathre fréra one rom}rwlwoﬁysmhﬂ asany giverp ﬁtommn de¢peading@n the location of

stems 06 re is there eed in t ar.t

Fer{“é‘@ﬂ ﬁLg J1ets %é‘f’&% ,@nteo@fgtﬁlggg @%es‘t B %‘\RFtoé’ﬁﬂay systems
19&&&@%1) AMEMhiAMgCABTANNERBS IbBAndaret T5the FhAMIRY EW& and (2)
Techniques to determ ne whether a term nal has good

dsoidingaglerf the teamitial should $ve1|toélslyt\sfmfhmtvt<asylst9m85yst em
198041 o PnBRTK B AR A RUTHPRY A VRRNTSE: b eblrE Ygverage and

econ W reless conmmuni ca n sys

t8 sWittle BétdlatioverRy eohnamtatles Systdded herein. The
term nal nakes neasurenents for base stations in the

first systemand obtains pilot strength estimtes for

t hese base stations as ei ved signal quality
estimates for at |east mMati on sel ected for

(067 ' FESHRRE 98 dbRrhie Wl?e&ﬁ@r"ha{ermmﬁ? hh$ F&Bd"@éve@&g@ofor a first

makes measurenments for one or nore base stations in
wm@essecmmuumy@toansyam &galansacmﬂ data stysteny t4ndewhéthert tosswitch

esebsesat i ons. gterrrtlnal derlvesy{lou
°r“?casSB°é’§‘ dwbrﬁ eoh SOPIMDIGHA PHRE GBaid yicedp i) are
(ﬂ:@@i’lﬁeh @efdin. OThéStefiRingl Males indiBirements forl Hage ﬁaﬁ@sﬁﬁ e frSsystem

inthe first systemand the pilot strength estimtes

qgrobtsies pHtestesngthi estimates fon Hhese basedstatons e wethas received signal
%flg)r i mdf?cse%tcﬂeh%fst Gk rBagé s{aﬁogeste 2% i?\% Er@ﬁsrﬁlgk‘?on to the

e first systemis go
temmihalh Theoterrhinel dlso stakewmbmmmmﬁ)rme@mdncxy dhgnstateond in the
s\él:gn% s‘§§t2f°’n and obtains pilot strength estimates for these base stations. The terminal
derives various metrics based on the received signal quality estimates and the pilot
strength estimates for the base stations in the first system and the pilot strength
estimates for the base stations in the second system. The terminal uses these metrics to
determine whether the coverage of the first system is good and whether to switch from
the first system to the second system, and vice versa.
[0008] As an example, the terminal may perform handoff from the first system to

the second system if all of the following criteria are met: (1) weak coverage is detected



[0008] As an exanple, the term nal may perform handoff
fromthe first systemto the second systemif all of
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apparent fromthe detail ed description set forth bel ow
when taken in conjunction with the drawi ngs in which

t hr oughout BRI PESCRTPHIGR OF X IR ORAWENCS /
@@éﬂ SY The RANBE hidt/ hdtfre MR HiREGAIRN eAMSH §4 bEQRdeldore apparent
|G 2 shows coverage areas of the packet data system

faord thoi drviledt deseypiaanpet| DOL2Yelw Gvhadn sdkensinagonpunstion ewith the
GavheSEoRT B RerGESS CRudBE. oM 3 aftronthEnP B Ehout and

Wwhérginnati on; [0013] FIG 4 shows a slot format and a
@i | ot transm ssion schenme used in |S$-856; [0014] FIG
0k¢ows FEGS oshasis nackat datasxstpmoyedaying a spise/daiagystem;

081> A% sHows!GyerBeeoNto aﬁxfﬁeﬁgg&( PYRR LA\ dilata system; |

perating states of a’termn
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0017] FIG 8 sho handu rocedure to switch to
R iAol io G ROy Op AN DR 68 OPFIBEU: S hove a
fbPHk diFaGr AsHoWs ot bRkt andh pilbismbEsoRESidRd e Ph 1S-856;
[0014] FIG. 5 shows a forward link transmission scheme used in IS-856;
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[0015] FIG. 6 shows a state diagram for the operating states of a terminal;

[0016] FIG. 7 shows a handdown procedure to switch to the voice/data system,;
[0017] FIG. 8 shows a handup procedure to switch to the packet data system; and
[0018] FIG. 9 shows a block diagram of the terminal.

DETAILED DESCRIPTION

[0019] The word “exemplary” is used herein to mean “serving as an example,

instance, or illustration.” Any embodiment or design described herein as “exemplary”



[0019] The word "exenplary" is used herein to nean
"serving as an exanple, instance, or illustration."”
waenpeersiodi ment or design descri bed herei n as PCT/US2005/030230
"exenplary"is not necessaridy to be construed as
preferred or advantageous over other enbodi ments or
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Seohe R SRS ot e oRs 0 Getes P Bicibe covpiane giea oF these base

&ﬂi&r@ <’J“S‘3ti5hlﬁ‘ly,ttii’c,e SRBEAHA & m e§ hafunes oﬂﬁ&e%@a‘ﬁ@h@lzo that
to a base station control BSC) 142 that provid

@@mrmldepa@wt date seoyprer for terrmrn sh lonetgé wgthin ﬂ@r@verage areas of

et stinl e PhisRETA B TR0 P 5 pRubElt dfigehl Bles or co-

otatd anthe sBhESitést2Basdstdtfvhs 10 Otdaeple Q@ lzlﬂia@e satipRek@toller (BSC)
data servi.ng node (PDSN) 140 that supports Eacket dat a

L42r {hak provagest wer%rttce/ ereﬁ ot ¢ lakrihesel PaFRe stgHenset Similaly, base
st¥tn§ 'TQP kg g]to hBsge s ﬁ'Jat RIS €o gﬂ]%lh&{] ahd ¥ontrol for th%se base

termnolo afixed Station used for communi cat
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i | XEV- DO ter i nol , Node B
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nDbrle an | so be called a
communicating with the terminals and may also be called an access point (1XEV-DO

terminology), a Node B (W-CDMA terminology), a base transceiver station (BTS), or
some other terminology. A terminal may be fixed or mobile and may also be called a
mobile station (1x terminology), an access terminal (1XEV-DO terminology), a user
equipment (W-CDMA terminology), a wireless device, or some other terminology. For
simplicity, in the description below, the term “base station” is used for a fixed station

and the term “terminal’ is used for a device that communicates with the fixed station.



nobil e station (Ix term nol ogy), an access term nal
(I xEV-DO term nol ogy), a user equi pnent (W CDVA
wa soersoiogy), a wirel ess device, or sone ot hePCT/US2005/030230
term nol ogy. For sinplicitys in the description bel ow,
t he term"base station is used for a fixed station
and. the_t "terminal" is uysed for a device
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er data session (e. a Point-to-Pqint Protocol
Iqao dagmnsystese and 8i¢) V%?f‘gﬁ‘?é%i systam.a Ve deppuinal a3y haviegan upper layer

4 2 S5EEL 01 PR 8,00 EPE/BA N ny o
eftiaha n@hae dalti sdskien tiadyehesaztise ondormaatiti ang givtenanorhérg depending on

ter ens .a connection th, the packet dat
F% 615 16.4EY,4Aigdo FALIATERy, i Hg deresegalen ISeattvPoffen thepterminal

$&h£“an&1nn5@i6np@fth%’é ?@él&et’ daRassem & SRhsgd 44w th\ﬁmg the data
voi ce/ data system

session, the terminal may penodlcally measure signals from the voice/data system. If

the terminal determines that the packet data system becomes ‘“unusable” for the data
session and the voice/data system is available, then the terminal initiates a handoff from
the packet data system to the voice/data system. The terminal can maintain the data
session with the voice/data system and exchange data with this system as needed.
While on the voice/data system, the terminal monitors the signals from the packet data
system. If the terminal determines that the packet data system is usable for the data

session, then the terminal initiates a handoff from the voice/data system to the packet



the term nal determ nes that the packet data system
becomes "unusabl e" for the data session and the
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packet data system and (2) received signal quality estimates for one or more base

h

stations selected to transmit data to the terminal (block 310). The terminal computes
various metrics based on the received signal quality estimates and pilot strength
estimates obtained for the packet data system (block 320). These metrics may include a

composite pilot strength metric (C), a received signal quality metric (Q), and a



handed off) between the two systens. [0028] FIG 3
shows an overvi ew of a nechani sm 300 for determ ning
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[0032] The terminal may maintain multiple sets of base stations, where each base

station may also be called a “sector” or a “cell”. For IS-856, the terminal maintains the

following sets:

e Active Set — includes base stations from which the terminal may request data
transmission on the forward link;
e Candidate Set — includes base stations whose pilots are received by the terminal

with high pilot strength but are not included in the Active Set;
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or Nt =Io—Ec. The terminal then derives the received signal quality estimate as the

ratio of the received pilot power to the noise and interference, or Ec/Nt. The noise
and interference (Nt) term for received signal quality does not include the desired signal
(Ec) whereas the total noise and interference (Io) term for pilot strength includes the
signal power. Pilot strength and received signal quality at the terminal for a given base
station may both be determined based on the pilot transmitted by the base station.

[0035] FIG. 4 shows a slot format and a pilot transmission scheme used in IS-856.
Each slot is divided into two half-slots. Each half-slot includes two data fields 412, a
pilot field 414, and two signaling fields 416. Data fields 412 carry user-specific data
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The conposite pilot strength netric is indicative
@p3$]herr5‘pg camposits, Ritpt @treng%h metric (C) is 1n icative of the overall forward

link signal strength received by the terminal from the packet data system. This metric
represents the coverage and quality of the packet data system and may thus be called a
coverage metric. To derive this metric, the terminal periodically measures the pilot
strength of the base stations in some or all of the four sets listed above. For example,
the terminal may measure the pilot strength of (1) all base stations in the Active Set and

the Candidate Set and (2) some base stations in the Neighbor Set and the Remaining
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[0041] The received signal quality metric (Q) is indicative of the quality of the
communication link via which the terminal may receive data transmission. If only one
base station in the packet data system can transmit to the terminal at any given moment
(i.e., no soft handoff), then the terminal derives metric Q based on the received signal

quality estimate for the base station selected for data transmission. If multiple base
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terminal selects the base station with the best received signal quality for data
transmission. The terminal generates the DRC value based on the best received signal
quality estimate. The DRC value may indicate a null data rate (i.e., O kbps) or a non-
null data rate ranging from 38.4 kbps to 2,457.6 kbps. Progressively higher data rates
correspond to progressively higher received signal quality estimates (and generally

higher DRC values). Since the terminal generates DRC values for normal operation
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to the })(le{rcnlleﬂue ‘and the received signal quality metric would then be indicative of the
average throughput for the communication link. In yet another embodiment, the
received signal quality metric may be computed directly based on the received signal
quality estimates used to derive the DRC values. For example, the terminal may
compare the received signal quality estimate for each slot against a threshold, set the
received signal quality estimate to zero if it falls below the threshold, and filter the
output of the comparison over multiple slots.

[0047] The maximum pilot strength metric (M) is indicative of the forward link
signal strength of the strongest pilot received by the terminal from the packet data
system. This metric is useful in scenarios where the received signal quality metric is not

reliable. The terminal may compute this metric as follows:
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S¥SiHne of nultiple possible operating states

[@b4£ﬁny %Hw optffe {nE8d¥ dT3hulip SGIH eratm tates at any

di fferent procedurés in different operating stat e and
giers mooeptit dhelitérirena maynrexecitesdifferedi procedmes st diffessnt operating

5 |G 6 an_exenmpl stat e di agram 600 of
e Bl vonpids S wEl TR B Bhfs 2% ol e
[IQUS(Hr S #1G!| Bishows &l @xe@r&ﬁar&' Reufe diafragh GUD/\GXtRE oﬁé}atlﬁ@ﬁates for the
nit state i ncludes a | ot Acquisition state 612 and

targipale hFlemterminabenters randpi sates 6 Y wpagnbeing powered pp| gkhe Init state

AEAHL BIAA L Rhon 408 o} 2401 ASURARRRENER, (PSR due 614, n te

acquires pil ansm ase s ons’ |
lhmt Kelquisiion stats ttkerterthinat Mrcﬁym forahdaequitel pilbBransaitted by base
recei ves nes ggs froman a %I red base stati

L3ffons ip the, Backelydaty sysiemy | Y8, Satee e }eﬁalqaﬁéecelves messages

from an acquired base station and synchronizes to system time. Upon acquiring the
packet data system, the terminal transitions to an Idle state 620. In the Idle state, the
terminal may set up a call, open a data session, monitor for messages from the packet
data system, and so on. If the system or the user initiates data exchange during the data
session, then the terminal sets up a connection with the packet data system and then
transitions to a Connected state 630. In the Connected state, the terminal can exchange
data with the packet data system on the forward and reverse links. The terminal may
transition back to the Idle state upon closing the connection or to the Init state upon

losing the packet data system.
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%ﬂsﬁéﬁ binetis (0Gtetniteri e 0 el wiek i routay ot RESdge sations
;{u@e fhis metriessikIPh RREAERhSERIRRSIROES bdle biati§nbh the Idle

[ dent ifying the base stations in the coverage area.
a.qdcﬁpme@edwwg these over head nessages t he terninal
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aﬁidf(!&ﬁecté'@ﬁakerm nal may compute received signal

[Bual ity estimates for the base stations processed by

A% s s The derminal gedysopatiete amy slotted mode while in the Idle state. In the
slotted mode, the terminal goes to sleep most of the time, powers down as much -

circuitry as possible to conserve battery power while asleep, and wakes up periodically
(e.g., every 5.12 seconds) to check for messages from the packet data system. The
awake time may be short (e.g., one frame) and may be insufficient to compute the
received signal quality metric (Q). Thus, metric Q may not be reliable in the slotted

mode and the maximum pilot strength metric (M) may be used instead.



derive a DRC value for each slot. The term nal may
start conputing the received signal quality netric (Q
whawed280m t he DRC val ues, as descri bed above, R¢uW/U£20031030230
the Sync, Idle, and Connectigd states. [0054] The
termnal may operate in a slotted node while in the
slotted nmpde, the. term nal
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different operating states. The term nal may conpute

precadures @sing these metmastargpnecutefln t he Sync, Idle, and
[gﬁ eCt Mjetx% ﬁ,anﬁlﬁngﬁlb@uqﬁah%y ‘f?lm‘ste metrics C
asur ement

M i each I'n the Init,
I dl e, and Connected states. The term nal may corrpute
metri€ V=f©[ each tune away to the voice/data system
while in the Connected state. In general, the netrics
my bQ cor@utt ednds needed, e.g., in the states in Eq (7)
whi ch ocedures using these netrics are execut ed.
[ 0057 I\/ét mes C, Q and Mmay be initialized as
follows: C- CQQnm, and Eq (7) MM 1111n , where

etk Qr""st 1{"5}1 inftidl 'vgfue & MErik ¢, M8 U,,Jmcan@M,%Q gre%maﬁﬁg for metrics

ow val ues or metri'cs C and respectively.
Gcamddv{arqsp@;twe]yl t Foragxaomle ddad maxo ba e@uhl toha &shthirefhaklegsed for

DEFiGER. 1 B¢ Vese VARG A | PEEpBRSTRIEGoTRer PEFIFE dand M
1¥8pectiily. aHeZ RriBlal ngey fnitdilide Mlésﬁém CeMdEM Rgoh RateRng Ghe Pilot
Acquisition state or the slotted mode in the Idle state. The terminal may initialize
metric Q upon entering the Pilot Acquisition state or the slotted mode and upon tuning
back to the Connected state from the voice/data system. The terminal may leave
metrics C, Q, and M unchanged upon transitioning from the Idle state to the Connected
state.

[0058] FIG. 7 shows a flow diagram of an embodiment of handdown procedure 350
in FIG. 3. Handdown procedure 350 may be executed while the terminal is in the
Connected state and has an opened connection with the packet data system for an active
data session. Handdown procedure 350 determines whether the coverage of the packet
data system is poor and whether the data session should be handed off to the voice/data
system. Handdown procedure 350 may be disabled in the Init and Idle states when the
terminal does not have an active data session since (1) the terminal is not exchanging

data with the packet data system and there is no immediate need to switch system and



Acqui sition state or the slotted node in the Idle

state. The terminal may initialize netric Q upon
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node and upon tuni ng back tt®@ the Connected state from
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recei ved sign qual i esti mat es, d (3) the VDS
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est | obt.ai ne r,,ba stations 1‘ t,,h viQi celdat
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’ﬁﬂyabthé}v&tlgée ifGhB afEwdrs eNpolfeh ard 1&g 1380 737 8find 734, then the
resets the weak coverage timer (block 726) “and t hen
temnipalrsturns tio|bdedk 7422 Exemplary values for the various thresholds are shown in
Table 2.

[0061] Although not shown in FIG. 7 for simplicity, the terminal may freeze the

weak coverage timer during a tune away to the voice/data system to search for pilots in
this system and may resume the timer upon tuning back to the packet data system. The
terminal may also reinitialize the received signal quality metric (e.g., to Qi ¢n) upon

tuning back to the packet data system.
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simplify system operation.

[0064] The terminal initializes the metrics as shown in equation (7) and sets a
Use_Q variable to “False”, e.g., upon transitioning from the Pilot Acquisition state to
the Sync state (block 810). The Use_Q variable indicates whether to use the received
signal quality metric. The terminal waits in block 812 until the next measurement
period arrives. The terminal then computes (1) the composite pilot strength metric (C)
and the maximum pilot strength metric (M) based on pilot strength estimates obtained in

the current measurement period and (2) the received signal quality metric (Q) based on
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deemed reliable if the terminal has continuously monitored the forward link signal

- i)

quality of the packet data system for a predetermined amount of time. FIGS. 7 and 8
indicate that handup is triggered based on satisfaction of fewer criteria than handdown,
which suggest that procedures 350 and 352 favor operation in the packet data system.
However, different threshold values are used for the handdown and handup procedures,
as shown in Table 2, to provide hysteresis and prevent ping-ponging (or continual

handoffs) between the two systems.
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whethert the ateeiwdssigm] (ua)ityt for the packetdlatd systdm dsigbod.y The Vi gn

tric.is d d | i afl d i bove th h. U )
b i asCE o s ing Sheeries Pt ik e Yheeta pstem is
Hoabeharkdiédnt The W hndebhdidORbOtAdAGhiAR Hat fhe @rinfinal has indeed

deenmed unreliable. Metric Q may be deened reliable if
antered wieak naversges(and hes neigust| tymperatilyolostdcavirage ofondiredpacket data

link si | qual i of th acket datag systemfor
b @t PR S shiy® SRl ks 16, e YT hfendlas. - Other
thiedholb avidiuds ingy tdldog Beneed. babied tieeshoit ivaluas imNb&fdetermined by
fewer criteria than handdown, which suggest that

- ompuiationesmybtionn gmpniral mrgsureipeita N Foi on.t I9eaqhitiRethe desired
- Sy [ r .

{hcRine! S F{RterHOE HEfucef ! PR chidt SR ol Whi TBicBlla system
(erz., Talfdver @ne $yatenr ovdr dee dthatsgstemiia vamohispipesating scenarios).

pi ng- pongi ng (or continual handoffs) between the two
systens. [ 0068] Table 2 showf Y%(i ous threshol ds used

for handdown procedure 350 att? G 7 and handup

proced j . Pth—dn—and Pth Up—

t hr eshpl Tibreahelds $edHanddtoter i pe Tineshalds fdrelgdugt  fjor
a giverbgse stafton s suff encly Strpng Lar.ouse to
conput & Eonppsi t'e”rﬂjrqsot stpengtiPnetlric '(1@)‘1.]3 Thel

2

Pt1l_dn agg Pth_p thygshold rray(j;hmr;s be cal4d gg pillot
qual i f Feat+er—threshotds—For| h i -
respecti v&mwa The WU and| & h Qowhr elshol d3%ar e
used tp dgte wn the covgfage of th cket
dat a syst yrﬁ—ﬁ‘"c gpod 4 @Q‘h d glfﬂh—?zr h_lp. f%@hnl S
are used tTy, det e[ m seccohdd hey | heUpegei vied s309mad
qual i t yfor the packet data sysStem s good. —The vtti_dn
threshold is used to determ ne whether the forward

[0069) f OFIGH.e7 und Geshdat exemypddrg ramtwdimneands bH haddioddogwacedure 350
The Tth thresh i ' h h
qnélﬁ}?,p&gﬂ Erﬁrgsgisuirgég?eagspg&gglyt. Ql"h%gé Srr()gzacpu?estma{{l)E altso ge implemented in

other manners and/or use different metrics, thresholds, criteria, timers, and so on. For

— O

()

192 K%}

example, handup procedure 352 may use a timer to ensure that the coverage of the
packet data system is good for a predetermined amount of time (T ) prior to
performing handup. As another example, procedures 350 and 352 may omit the
composite pilot strength metric (C) and rely on the received signal quality metric (Q)
and/or the maximum pilot strength metric (M) for the packet data system.



entered weak coverage (and has not just tenporarily
| ost coverage) for the packet data system Table 2
w@bme/ozd1o06vs exenpl ary val ues for the various PCT/US2005/030230
threshol ds. O her threshol @val ues nmay al so be used.
The threshol d values may be determ ned by conputation
Ll at j.on, enpi.rical asurenent, a so on, t
(A o < CEM origilafivn. grocsiie oA fletarmings by Cotqrade ofihgeagket data
s%'ﬁ&n%ﬁkfﬁbviqé’é #n MdaBi0h A0 SribiBteVP A8 AR tWitES ¥ BbREP system, which
e.g., to favor one systemover the other systemin
mayt bothe pasketadatm gyserarmarthe gpice/flatel systent. 0Gbe jabilitG® detect weak
X i . .handd r .
ol U 1 SRR P B AL Bl U0 R BrOM iy of
call getap fiihfed 1oy thal 20kd datangybtent Riigichized wpinBessarpdelaysin data call
and/ or use different netrics, thresholds, criteria,.
origingfien, anddedusenetun-iime &oraRfldaty saserap. all fcwkich i dgsjpable.
use . . . . t
T ot °G) SHEFRUGR pRASULE 157 Sloy S nGRUBERAE uf e e manner a
hahdup p@céditrtr 36 Jang mayr usecthp earhe renitany dnsintiegsholdsvalues as handup

anot her_ exanmpl e, pracedur 50 .a 52 om.t the
RO 150 B Risteret eBirRinier ARestOl valics- Aty Sl procedure
358CRIay e8lsS 1N fthplemehted YinBihe? GndnfklrsanFHoprexahpldyeoallMBAgination
pilot strength netric (M for the packet data )
nsgeedare I5donay utidide megripgn@t ansMplep e hacket g8tg system and metric V
. nes,.t rage. of .the t ‘ d
S e R R BHRnS i RAL S befld G oHERRER A1,
[0872]er FYGS: @showdi blockdiagiaen bhan gabddimentodfaesyinilel300) which is
the voice/ data system The ability to detect weak .,
s wirthytermials weFlbadk n i §r§§r§; Ik, B iaptenpy, L4 receives forward
I?ﬂ(' s?%{l?st o Haﬁéj H68hstil ShPpRREU A Epbtedl affite Wilelita system and
ailUres on the packet data syster mnimzes
provideses segeiyed siigaal do iameatinten unid (RCYR) §il haRiecsiyeramdt 914 conditions

redyges set ti or a PPP data ion,. all. of .. ..

i icers, it 18 trgyafien] Qepaiop G TR e gDl dietizes the
conditioRyd SgndlRidepBHdesditd sihfles 2Rl ciIdNREora®ehRAN YRS processes
tgrocedure 352 and may use the same criteria and

& [datehssimeplesange proailel alemogduigted cdagiur A Jscodep 92 defrderiaaves and
riterij nd/ or r ol I . 1] s Of.1.01 N | .
(% o dth%e%?gﬂg%éga 33‘1‘3 g %ﬁopvr%ﬁe%%ggéq n({a'([J [ helfﬁié op'?ocessmg by
deatvdalator §16 and alepbder 32 is picallpadifferenprfoc different3fadio access
may utilize nmetrics C, Q and Mfor the packet data
teshnolagiesnd netric V for the voice/data systemto
rm i ' MyvOi I
BH95)" DR 10 gE sy R O B bl kel T ek processed
(efg.,teecodedand IiBertcaved) bylani encodes 940 and further modulatediby a modulator
~On the forward. lin ant enna 912 receive .
MobaPa2 1 aieocqasRe Mt PRiseBle B R nEeg s ok Bamsmiter
it @MYRS ¢4 ciditlons theahed14tad ats Y& A0 8 réfepdéi 1R Sighal, which
received signal to a receiver unit (RCVR) 914. )
iRtransmyigted yiai antemna 9 £ i9gne; o mpre serving base stations for terminal 130x.

[0074] A controller 930 directs operation of various processing units within terminal

130x. A memory unit 932 stores data and program codes used by controller 930 and
other processing units.

[0075] For coverage determination and system switching, a searcher 918 within
demodulator 916 performs searches for pilots from the voice/data system and the packet
data system, as directed by controller 930, and provides measurements for pilots found

by the searches. Controller 930 averages the pilot measurements to obtain pilot strength



(e.g., filters, anplifies, and frequency downconverts)

the received signal, digitizes the conditioned signal,
w@oep2ovd des data sanpl es. A denodul at or ( Denexdi)/u965/030230

processes the data sanpl es2and provi des denodul at ed

data. A decoder 920 deinterl| eaves and decodes the

R it A Al e
st idnCed lbayeddo:d ﬁﬁgﬁl’& nie@EurBint At €¥hntrbBEH IB0AKISE ESmputes the various

t echnol ocigi es. 073] On the reverse link, data to be

metans ¥ped & dptprmioe rthe giovaragx of shepparket dete gystegn., Controller 930

d in e n C 9 f it h
SRR TR Mol B ERIC ol 3305 Wtur? Hodll U5 Eha ca
drignatiopl proaddige r3dl 0 AcCBES 934 chadtadyy vadoils i tuséd for the
unit (TMIR), 944 conditions the nodul ated data to .
haaddovin. dandyps aaf all) qriginagiog papcedyyss SHeh as theayesk eqvsepee timer,

o r . o

Ut ForRak e mibhifer mBi oo (R Tisier A4 scDBRRafeh WA Barches are
toppepatfommedof vari ous processing units within term nal

. A.penory unit 932 stores data and, program.code .
QU oy TBE e EreEE Ao BB ARt oo ool USSR [ Ppigues. doscribed
HeP&r Ihay By inGIMBEREE bl ShA6IS MedrsOFor féﬁiarﬁ%ﬂ‘é} fdte techniques may be
switching, a searcher 918 wi thin denodul ator 916

ipwireenied de diacduares seftyypteotos 2 repmbinpsionotheegodat or a hardware

; e t Lle .

TR AL, YICoRRRSTE, G0108Y RSl Bielbd PRI cprerase, and

deoidedwhitghing bebatnGlstems Gﬁiytlfedhipimm&% waiﬂeihﬁ@e ®r infvee application
[ i l.ot strengthest]

S BB C, G SebA T Cb i<V ek PregTare Y OSEEy e signal

BEestlg dBAELS QITIRY CproAbi BN JoskAdbs TPEDE), Heldbrogrammable
gatt airmys (86 ), prdedssarsi qoatrolers,cuicer-ageradiers, necioamicedsors, other

ata syst. Controll er 930 further. ingl nt.s o
SR SR 4° BEEOr Hi e S AT SO noo7 eopination
tBElegf Nati on procedure 354. A tinmer 934 maintains
vari ous timers used for the handdown, handup, and call

BP7Yi nafFror nfovese umplemantdtiions thentechiriawesc deseribesk herein may be

11 mer o ok ) ror
eeBhenstd, SRR 140X oRRALEL ubiRlny, BREsTBnpihat perform the
faactions e sktribe@ Biéfzin. TThe sofvedragodetahsy be Btddoin Am@mory unit (e.g.,
system swi_ t ching technj ques described herein nma

b
MEBPENEHE 8 By Fiar Yord eieqhisd by progestpr €68+ ferdioller 930). The

ﬂgr&%ﬂi HHEGaPBY iﬂasleh{m{ear@iﬁhﬁ hd ProbAESVEY &terffth W& Frocessor, in

a“conni nation thereof. For a hardware .
whioh easent ean bncominenipatoeds sduptedun itheprohessoc dayatieus means as is

metri.c det erm ne coverage, and deci de sw tching
lﬂg’t"ﬁ}e‘@ﬁhesﬁtens may be inplemented within one or nore

PDP8]i CatrhePrevious description of the disclosed 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 embodiments 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.

[0079] WHAT IS CLAIMED IS:



specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
w@ BBRDEY716 pr ogr anmabl e | ogi ¢ devi ces (PLDs), fPet/us2005/030230

programmabl e gate arrays (BPGAs), processors,
controllers, mcro-controllers, mcroprocessors, other
el ectronic units desi gnedéﬂﬁﬁs{léor m t he functions
descri bed herein, or a com t*dn t hereof. [0077] For
a software inplenentation, the techni ques descri bed
herein may be inplemented with nodules (e.g.,
procedur esA nidtingl ofodesermiriflg 8ovedape dflaawirglessf comimiidieation system,
functions described herein. The software codes nay be

8 n a nenory unit (e.g., nenory unit 932 in FIG
9) a%tﬁﬁﬁgtﬁtel@a@yor@ 1%5619&{5 Sighal( Guality e%ﬁﬁ&ofol'eﬁ 1€3P)one base
The nmenory unit be 1nplemented withint
Mmesbowdﬁr@mmmmlssmm,the pr ocessor, in V\,hl ch case

it cap be co ni cat u edtothe ,oces ia..
var | GREVERE e RirgnRE Prigestefe BB ERpaant) Srimat
for fheél ad Wastdmis basdodtativn; aid t he di scl osed enbodi nents is

provi ded to enabl e any person skilled in the art to

nmake determiring ghathes sthptcovergsmh of dhe syaipmoigsgood based on the first
i fications to these enbodinents will be readily

apparent to those skilled in the art, and the generic

principl es defined herein may be applied to other

enbodj nment part fromthe spirit or scope
of the inv ﬁaélm“#é“%‘fré?g@rﬁ’?s‘inﬁventl on is not

I Nt engiggintn at}ﬂmlahﬂ] S5f10t Surdrfdeh &R %lﬁﬁlﬁ’c}%f |B§§ee§t£hons in

but |s to e ‘accord Bc?fqt he widest scope consistent wit
thheystemyanidpl es and novel features disclosed herein.

et erdfrNiag: E5vETBgiie drect o PerBudicy ST Fiipel, petimates for the

SSig o f Ka@arﬁtran&msn ghd ORERINHhEGoXrageafSthe @Pgterh 86 Bbté@tined further
si gnal qual |ty estimate for at |east one base station

baseden the seemddagtact r ansni ssion; deriving a first
nmetric based on the at | east one received signal
quality estimate for the at | east one base station;
and deter rfrhdmghwefhmztfanhmmemgf the systemi s

good ased o e first tric thod of c¢la
1, ﬁms‘rmsmﬁgbas o thsi mvgrahtyp?fml tistringgh earm?&?s for the

ﬁﬁfaﬁ&%ﬁbz?s%ts'td%hﬁswﬁéi’ém‘%h@ bdtot intefri@is PIRR oFiRL pRISiL) BF pilot
strength estimates and the third metric is a maximum of the plurality of pilot strength
estimates, and wherein the coverage of the system is determined further based on the

third metric.

4. The method of claim 1, wherein the first metric is computed based on the

received signal quality estimate for a single base station selected for data transmission.

5. The method of claim 1, wherein each of the at least one received signal
quality estimate is indicative of a signal-to-noise-and-interference ratio achieved for one

of the at least one base station.



the system and deriving a second netric based on the
plurality of pilot strength estimtes for the

w@bawwmbs7iey of base stations, and wherein the cPUBUSIIES030230
of the systemis determ ned3further based on the
second netric. 3. The nethod of claim2, further

conprising., deriving a. third netryic hase t he . .
COP Loty T Behg OB R I er che Serd AR fhe fiy i comprises
pl ur addtérhinihg Rage for AhtaOimsmiMIRMEloR chdhetimie GRteEVallBhdedon the at

is a sumof the plurality of %i ot strength estimates

lspst onp deqehied pignat apality estimata obtainpdoior thecatdpast ane bgsepitation for
LAt esti mates, and wherein the coverage of

@hgl%efg%éﬁdwm’%adeterm ned further based on the third

met r i eomphting tee fimst tnetticdfasad ai tive tate détemened fdreadh time interval.

nmetric is conputed based on the received signal

quality estimate for a single base station selected

for data ITRRBISS bPBlainy1, WhkeiiBhd@Givilg the Frélndetric comprises

wherei n each of the at |east one received signal

qual i deferguningwt ratei for idatdi transimissionf fon each time interval based on the at
ignal -to-nqgi se-and-.interference ratiq achi eved for .

B B ot Tl B i e Bt e el B e ation for

ik @i idterviler ein the deriving the first nmetric

conprises determning a rate for data transm ssion for

each ¥SCORAITIAL AR F¥ITagrRAEeEIigeh Emgmopepdliralen arerdstasmined, and

si gn ]3%@ I [ )

basea‘]ic,ot |(|Inlhtﬂ¥eo§§% e tcsbrf%p(? ﬁt‘ g%%\‘lfe?iggh%%gg{r?ﬁ%t% ?ﬁg‘eﬁﬁ‘gm“ null

fatesst nmetric based on the rate determ ned for each

time interval. 7. The nethod of claim1, wherein the

deriving the first metric conprises determining a rate

for data tTRIEINS&I0PRIAIAT7, SAGRIT tHEBastHatiNS theA%Ee Porcentage

the at |east one received signal quality eStimte

ofisima¢ fosgohmmpllrates ecamprisgst one base station for the

tinme jnterval , ,ascertaini ng an aver age..per.cent.a fo.
Lime Bt pEREE Stin B PR MR AT R Efe Ring interval
foi & Fitst Falueiif tleaardoaintd Gorale tia@einfevd e 38 1afe 4dd® a second
for non-null rates. 8. The nethod of claim?7, wherein

vahee ¥ shegatedp anagrnpl gatgaavdage percentage of time for
non- n . r g [ of
non WL gk SO e, bAFRS, i, P e svs
pertentagelof timedfof norshullestese i f the rate obtained for the
time interval is a null rate and to a second

9. An apparatus in a wireless communication system, comprising;:

a demodulator operative to obtain at least one received signal quality estimate
for at least one base station selected for data transmission; and

a controller operative to derive a first metric based on the at least one received

signal quality estimate for the at least one base station and to determine whether

coverage of the system is good based on the first metric.

10.  The apparatus of claim 9, wherein the demodulator is further operative to
obtain a plurality of pilot strength estimates for a plurality of base stations in the system,
and wherein the controller is further operative to derive a second metric based on the
plurality of pilot strength estimates and to determine the coverage of the system further

based on the second metric.



value if the rate is a non-null rate, and filtering

filter inputs for the plurality of tinme intervals to
wobtahrs7idhhe aver age percentage of tinme for nonP@m$2005/030230

rates. 9. An apparatus in awreless comunication

system conprising: a denodul ator operative to obtain

at | east one received signal quality estimate for at

| east one base station selected for data transm ssion;

and gicontyel dp?ﬁraﬁ@affqﬂaiﬁﬁ9,t Whéiein the canttolles tis Mathet Gperative to
based on the at | east one received signal qualit

determingrate fortdaa ensmissian fweatinsmedpierab hasedcon e at least one
AT YR BRI e Sk B P9 e

iideprati andt toecogyunel tHeafidt metrid bideliaon theamtet deaterniined firadath time
.a plurality of pilot strength estinmates for a

lﬁqeﬁfai;l ity of base stations in the system and wherein

the controller is further operative to derive a second
metric based on the plurality of pilot strength

est i nidt es Tedipparathstof claim®, wheretrotherveitrlessfcomaingoative gystem is

stk ST APaIR O O RO PERRt SFYeR Loy

operative to determne a rate for data transm ssion
for each tinme interval based on the at |east one
receiMed SAyrpparaiieiniawirelessicamEungistian AEEEIR.FOMPESING;

| east .of at i i | :

comp P 20 £k el ot S e et By BypBor & feast e
Hae¢ stetidthseldcrad fondats trahsmidston; The apparatus of claim 9,
wherein the wireless communi cation systemis a.packet )
dat a T85AP6 & ggﬁg@! st mﬁm{haaff o e E@SW&F&GC@ e eiggal quatity
esmafToPRR AL Rhdtonk Bak sHitioR! RS COMuNi cation system
conprising. nmeans for obtalning at |east one received

si gnaheaps o1 dejermatingmwhethtoeovatagk ofidte systemiiageodbased on the first
sel.ected for data transm ssion; neans for deriving a

P¢PSt netric based on the at | east one received signal
guality estimate for the at | east one base station;

and neans for determ ni ng whet her coverage of the
syst ekt i s Gcaprateof elaim A3, furthercomprising: 14. The

oot arfrath 8 gyt vlorsi ] 415 SRORAL BB RERDHRly of base

satjoink iredhe systéh; odse stations in the system and

means for deriving a second metric based on the plurality of pilot strength
estimates for the plurality of base stations, and wherein the coverage of the system is

determined further based on the second metric.

15.  The apparatus of claim 13, further comprising:

means for determining a rate for data transmission for each time interval based
on the at least one received signal quality estimate obtained for the at least one base
station for the time interval; and

means for computing the first metric based on the rate determined for each time

interval.



means for deriving a second netric based on the
plurality of pilot strength estimtes for the
w@baorars7iey of base stations, and wherei n the CRVBUSIYES/030230

of the systemis determ nedSfurther based on the

second netric. 15. The apparatus of claim 13, further

conprising, neans for determ,ni a rate. for data .

tr ansirﬁs‘ssi‘% PIOSFSSQ, Lppda Pf?erqeﬂ‘cae ?‘%alsmf)lg% HSTRCtoRR operable in a

temainhl tone recei ved signal quality estimte obtained

for the at | east one base station for the tine o

i nt erQP43in aplegstong Feeeived sigaalAnalifgestipater foF at lepst ope base station in
. I . . .

PR 5L S 20K or o e minal

I nst rdectve anaeteip dased| on tha anlehstrone redeived signal qualityestimate for the

| east one received signal quality estimate for at
?ti%?élo"t?ﬁg%%@%orbtag‘?i on in a wreless communication

Sy st efBi@RfinSwhaRriRDvéabe SBtha sjtan Wiodvaibated dh th Fetric.
termnal; derive a netric based on the at |east one
received signal quality estimate for the at |east one

base sfatipn: and determ ne whether, cover of. the :
oysterts SoBtBL ol aiinica SR, b ITARRE Y fefina wireles

comrheRitApnaystens] coalprisiigiveen first and second wirel ess
comruni cati on systens, conprising: obtaining at |east
one retanigHatsieas aqneqwaw% sigapl gealidy fesimale fog 8 tleash@ne base
Qﬂﬁ)%iﬁtﬂgetﬁx‘gf‘sﬂsﬁxﬁ-he first system deriving a first
metri ¢ based-on the at |east one received signal
qual ideyivixspt a fiest encltric baské oatthd etalesst one rdzaded signhi qualitynestimate
he first system and determ ning whether to switch
#Fg’rﬁafﬁ%“f‘?‘% Sesﬁ@l%ﬁ??@ﬁ‘ﬁb”é@@%ﬁﬂdsystem or from ,
the sesainiaY WM o Shach ifford 1Y Al TYstdAS6 dhd8edol& system, or
first nmetric. 18. The nethod of claim 17, further
romthe seconyd systsrmiorthe Grst systam,diapadjorpthe ffirst metse.r engt h
estimates for a plurality of base stations in the
first system and deriving a second netric based on
the piair a|TKdﬁn@tﬁo@bfﬂhinﬁlT,m&c@ﬁl?ﬁﬂiﬁg.ﬁs for the
plurality of base stations in the first system and o
wher ebtaipme aslimality efrpilet sthength estimaigssfor aplusality ©f Hasegwations in
.friomthe second systemto the first system
t|§lé§itret Srté';}nﬁ’ngenr further based on the second netric.
deriving a second metric based on the plurality of pilot strength estimates for the

-

plurality of base stations in the first system, and wherein the switch from the first
system to the second system, or from the second system to the first system, is

determined further based on the second metric.

19.  The method of claim 18, further comprising:

obtaining at least one pilot strength estimate for at least one base station in the
second system; and

deriving a third metric based on the at least one pilot strength estimate for the at
least one base station in the second system, and wherein the switch from the first system

to the second system is determined further based on the third metric.



19. The nethod of claim 18, further conprising:
obtaining at | east one pilot strength estimate for at

WO smsn280ne base station in the second systen BIIUS2005/030230

deriving a third netric baged on the at |east one

pilot strength estimate for the at |east one base

stati in.the secopd s and wherein the switch

from &r:e m%?e@ﬁéPgﬁ?%T%’m%&%E%ﬂ%t emis

det er d8téififinihp ah AflouRAsTREN e &Nt Mihdtle Feldve a dfteshbltBvalue, and

met hod of claim 18, further conprising: determ ning an
wheyewn the fswiichefrarn dhe; Sess rorstamt toi theisgeand] iatem indesemuned further
l%(aﬁ!edjgn tH'Y o%?{;ietlixﬁe M@%e?o‘%dtxﬁghig ES?JQICEVE ?neft e§ﬁod§ ¥§l§1§.m to

e second system s determ ned turther based on the
amount of time the second nmetric i s below the
threshol d yal ue, 21, The nethod of claim 18, further
corrpr?lsi ngfhed'é‘P’ihQ&ﬁgdémi b IBRHCOMPIISRgad on a maxi mum
of t herRAdY hity P t IR lofld3
plurali tyﬂg;f t&as@%ﬁ’ﬁﬁ%ﬁé’% | Tty f‘eﬂ‘“?%??ﬁ&" °§rﬁ§ﬁt strength
eshigragisrfor He plwialighof basm stdtions ax thedfirst systam,t andt Wkeréinrtb¢ switch

SR s Dl B op AR s on e i
®efer i sing: determining reliability of the first

nmetric, and wherein the switch fromthe second system

to the first systemis detern ned based on the first
metrig,if e ' t hod of claim 22,
furth%zr' coﬁ%%@ﬂ%?k%‘g&ﬁﬁﬁgzgﬁlpgﬁégm of time the

at | eded¢moniag reksbiktyadf ¢ first trhetrit] asd whysdiethevawitch from the
noni fored, and wherein the reliability of tq,e first .

freend gystem dethg st systemsis dlegrmingd Ap thf tirstetngdf deemed
Rliahigast one base station in the first system was

nmoni tored. 24. An apparatus conprising: a denodul ator
operative to obtain at |east one received signal

qual i est ] mat o) .at t, one base station in a
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second systemto the first system based on the first

metrigc, 25, The %ﬁgarat us of claim 24, wherein the

denodtft- at oftn ARPAIPS FRIAPTSNG: at i ve

a demodulator operative to obtain at least one received signal quality estimate
for at least one base station in a first wireless communication system; and

a controller operative to derive a first metric based on the at least one received
signal quality estimate for the at least one base station in the first system and to
determine whether to switch from the first system to a second wireless communication

system, or from the second system to the first system, based on the first metric.

25.  The apparatus of claim 24, wherein the demodulator is further operative
to obtain a plurality of pilot strength estimates for a plurality of base stations in the first
system, and wherein the controller is further operative to derive a second metric based

on the plurality of pilot strength estimates for the plurality of base stations in the first



to obtain a plurality of pilot strength estimtes for

a plurality of base stations in the first system and
woberers1id he controller is further operative tBCTIE$100%030230

a second netric based on the plurality of pilot

strength estimates for the plurality of base stations

inthe firstsyste d.to determne ther to,swtc

e Ll b bRt b SRER el A5ERaREn I Pieid system,
dériteors esedorrl/Stem thahd it &yistend, fanisdr ®asedfonrthdSdcohdfetic.

on the second netric. 26. The apparatus of claim 25,
wherein the denodul ator is further operative to obtain
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the first systemto the second systemfurther based on
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rein the.controller is further operative to derive
f\éw‘sﬁfﬁaaen%‘%ﬁegﬁﬁ‘%’s“s “on a maxi mum of the plurality of

pilot strength estimates for the plurality of base
stations in the first systemand to determ ne whet her

to swtch Theopermiussecm &3 sthersip she srntmoflexis fugheraperative to
N r .

SAENScR R, e B oSSy SPRLAGRELR it o
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obtai ning at | east one received signal quality

estimate for at |east one base station in a first.
wirel#ss chirmapparaius of egin &b, wiksasin ther fiege rsystemgisacapable of

first tric.based on the at.|east one received.sigpal ...
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switch fromthe first systemto a second wirel ess
conmuni cati on system or fromthe second systemto the

first ystggh e first metric. 30. The
appar%gf'us 0 al mQ%(ngqu "her conprising: neans for
obt ai meary far pbhteinalg 4t feast onm tlecdived sigmal tqoalitgtestimbte Soff atrleast one

a plurality.of base statiaons.in the first system and
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plurality of base stations in the first system an
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syst elmean%r fo];' rcf%@ﬁpn?ng’ %v%%ﬁl%r %X Ss&veft%ti%)or}:l qﬁe fﬂrgtsgystem to a second

wireless communication system, or from the second system to the first system, based on

the first metric.

30.  The apparatus of claim 29, further comprising:

means for obtaining a plurality of pilot strength estimates for a plurality of base
stations in the first system; and

means for deriving a second metric based on the plurality of pilot strength

estimates for the plurality of base stations in the first system, and wherein the switch



system is determ ned further based on the second

metric. 31. The apparatus of claim 30, further
wezwpnssiang: neans for obtaining at | east one Bi1/0$2005/030230

strength estimate for at | @ast one base station in the

second system and means for derivi ng athird nmetric

ast on ot st h esti,nate
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metric. 32. The apparatus of claim 30, further

conpr{;si n Wi tric based on
a male numg% éEfpﬁQxSa s%rl’fgﬁﬁl 3, @g[héﬁé Fﬂst rength estinates
f or trheanpl for abtairyng)fat ﬂmsteOl&t pilmtostﬂangth ¢dhienate featat least one base

stem,.  and \A(f;vrel n the switch fromthe second system
lotnﬁgﬂfqﬁeg?n deterni ned further based on the

t hi r dn8%&istbiCderiving a third metric based on the at least one pilot strength estimate

for the at least one base station in the second system, and wherein the switch from the

first system to the second system is determined further based on the third metric.

32. The apparatus of claim 30, further comprising:

means for deriving a third metric based on a maximum of the plurality of pilot
strength estimates for the plurality of base stations in the first system, and wherein the
switch from the second system to the first system is determined further based on the

third metric.



