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BETVWEEN OVERLAY COVMUNI CATI ON SYSTEMS BACKGROUND 1. Field [0001] The
present invention relates generally to comunication, and nore
specifically to techniques for determ ning coverage and sw tching between
overl ay WORMI28%a6i on systens. |1. Background [ 0002] R&T/&§28454)30230
communi cation systens are w dely depl oyed to provide various

comuni cati on services such as voi ce, packet data, and so on. These
systens may be nultiple-access systenms capable of supporting

communi cati on X em

resour ces. m&ﬁ‘ t@gﬁ)ﬁﬁf @3“@@@? eﬁ] lw

Di vi si on Ml tBE'E\MEENsQ BR]LA £6}MM'UIN CATION SMSTEMS Access
(TDVRA) systens, and Frequency Division Miltiple Access (FDVA) systens. A
CDMA system may i nplenment a radi o access technol ogy (RAT) such as
cdma2000, W deband- CDVA (W COMBAGKGROUIND cdna2000 covers | S-2000,

| S-856, and |IS- 95 standards. A TDVA system may i npl ement G obal System
for Mobi | e k. Contriekd cati ons (GSM for over-the-air comunication and
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comuni cat isperifigsy aosedhfic@es f@l‘dcﬂmﬁﬂﬁ}ﬁng \Véveiige, arﬁlnsimtcﬂﬁi‘g GRR&Emsyeirleys) are
capabl e of providing voice and packet data services. Each type of

servi ce haSORPPRSAET SYSRBRSact eri stics. For exanple, voice service
typically requires a comon grade of service (GoS) for all users as well

as relatively stringent delays. In contrast, packet data service may be
ége to tolldr at Backgrbendnt GoS for different users and may further be
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include Code Division Multiple Access (CDMA) systems, Time Division Multiple

Access (TDMA) systems, and Frequency Division Multiple Access (FDMA) systems.
A CDMA system may implement a radio access technology (RAT) such as cdma2000,
Wideband-CDMA (W-CDMA), and so on. ¢dma2000 covers IS-2000, IS-856, and IS-
95 standards. A TDMA system may implement Global System for Mobile
Communications (GSM} for over-the-air communication and General Packet Radio
Service (GPRS) for packet data transmission. These various RATs and standards are
L 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 rematning 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



(foll owed by page 2a) |large bursts of traffic. One such systemis an

| S-856 system which allocates nost or all of the systemresources to
one user at any given tinme, thereby greatly increasing the peak data
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SUMMARY

[0006a] The present invention provides a method of determining coverage of a
wireless communication system, comprising: obtaining at least one received signal
C quality estimate for at least one base station selected for data transmission, wherein
the signal quality estimate is different than a pilot strength measurement; deriving a
first metric based on the at least one received signal quality estimate for the at least
one base station; and determining whether the coverage of the system is good based
on the first metric.
[0006b] The present invention further provides 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, wherein the signal quality estimate is different than a pilot strength
measurement; 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.



2a (followed by page 2b) [0006e] The present invention further provides
an apparatus in a wireless comrunication system conprising: neans for

obtaining at |east one received signal 2£Lqual ity estimate for at |east one
base station selected for data t an 1,$Si on, erein the signal quality
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whet her covgstages pdodthgedysiiRMbisn@ged based on the netric. [0006e] The
present invention further provides a nethod of switching a termnal
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metric basediaentihiet Akl Jee@st whslesy atemMEdatiingsyslenguadrhprysing sibiainihg at or
the at | east one base station in the first systemand to determ ne
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an appar at uscagOERkEhS dagvingeds: thewic based on the at least one received signal quality
estimate for the at least one base station in the first system; and determining whether
to switch from the first system to the second system, or from the second system to
the first system, based on the first metric.

G [0006f] The present invention further provides an apparatus comprising: a

) demodulator operative to obtain at least one received signal quality estimate for at

least one base station in a first wireless communication system, wherein the signal
quality estimate is different than a pilot strength measurement; 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.
[0006g] The present invention further provides an apparatus comprising: means for
obtaining at least one received signal quality estimate for at least one base station in a
first wireless communication system, wherein the signal quality estimate is different

than a pilot strength measurement; means for deriving a first metric based on the at



obtaining at | east one received signal quality estimate for at |east one
base station in a first wireless comuni cation system wherein the
signal quality estimate is different han a pilot strength measurenent;
means for deriving a first rretri(ffﬁasedgqon the at 2b (followed by page
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wireless cOTvlni ¥REIFSnCLPRIBITREY gysten, gadiE BE5CYs PEI§T dRdPinEther to
switch tokfdian) BsSE6oNd MMRLigss comunication system (e.g., a
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coverage | ﬁﬂ(ﬁj(%t] eC}\Se(ejLnfe%mf)lg? 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
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first system (2) the received signal quality nmetric for the first system
is deened to be reliable and is above a Qn_"p threshold, or (3) a

maxi mum pil ot strength nmetric (M for the first systemis greater than a
Mu, up threshold. The termnal may also switch between systens based on
ot her par ®@e208¢/628716etri cs, criteria, and so on. The nePCT/ESAEF/030230

conput ati on, coverage determ nation, 3and switchi ng between systens are
described in detail below Various aspects and enbodi nents of the

i nvention I i f : i OW. .EE: PTI ON
OF THE m@@ﬁ&%ﬁi@gﬂﬁﬁ%&ﬁ%@l{lﬁ@gﬁgﬁ lr?g 3@2&3?’?%&1\3{ %5 Eggﬁ%@fggl%thti on
wi | | beconsiuniny encipp@d)dort the firsb systelreis delowi d @6l atbmshdlgtand (3)setilof grenfthbel ow
when taken in.canjunction with the drawn in i i ke reference
characters IP%@%M t;’r T & oﬁaﬁeﬁ‘dfﬁrqﬁ{ﬁ %‘B%é‘d't'-dfa Sﬁaﬂ'efaéf?{r.’pﬂsgfﬁﬁé;‘ FIG
| shows a paekeah niaic(()yedyers e d aérfiGnedwh@hsahé advarapy of @ plekdtdth FI G
2 shows coverage areas_of the packet data system and vaoi ce/data system
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[0013] FIG "4 shows a s format and a pil ransm ssion schene used in
| S-856; [ Costaystem@ 2)shesteorigedasignad wpalidy metle for theslirsiseyistom is cleanes tased i n

| S-856; 10Q Fl G. sho a state. di agr : t rati s of a
term nal ; r%%l%%ﬂ%r—lf %’OJ‘} aﬁ‘bwstﬁrae °§‘ha’a a%g}ri%lg'e rg’t gtg& wélg%ct%%ﬁ ? e
voi ce/ dat a thy Sire ngystethOl3 1grdatéd fBan & Showsthestivdd d Ufhepteaniddlimay talsosswitahh t o
t he packet data syste and 0018] FIG 9 shows a bl oqck di am of the
Lorntnal . CERAFD BF RS ERER PP P GOGIeIoPh SHeiR R RSy o SD B eher ef n
A0, Mean " seaf\ipiatias RlerfdAddiinatibAl SHndR6Rchiff bbtwWebis bstinisOdte 'deddfiled in

odi ment or design_described herein_as "exenplary" WO 2006/ 028716
PCT/ US2005/ds8didstow. 4 Vagoysqspestscas seaofimants ¢fdhe Bysitiagee also gessribgd 8d or
advant ageous .pMaL.GBeL enbodi ments or designs. [0020] The coverage

determ nation and system swi tching techni ques described herein may be
used for various wreless comunication systens such as |S-2000, IS 856,

i bl e (0.0, o) BOHRRRESCIOP LANGOE TR HEASRISBS over age ar cas

that over| 6]@0(%] The features and nature of the present invention will become more apparent

from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout and
wherein:

[0010] FIG. 1 shows a packet data system overlaying a voice/data system,; .
[0011]  FIG. 2 shows coverage areas of the packet data system and voice/data system;

f[6012]  FIG. 3 shows an overview of a mechanism for determining coverage of the

packet data system for handup, handdown, and call origination;

[0013]  FIG. 4 shows a slot format and a pilot transmission scheme used in IS-856;
[0014]  FIG. 5 shows a forward link transmission scheme used in IS-856;

[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”



| east partially and (2) provide at | east one common service (e.g., packet
data). For exanple, one of the systens nay be a voice/data systemthat
can provide voice and packet data services, and another one of the
systens may be a packet data systemthat can provide packet data

servi ce. Mur2006/eR8f16y, certain details of the techni queBCEHUS0CIH3UBEcri bed
for an | S-2000 system (commonly called a "I x" system) that can provide
voi ce and packet data services and an |S-856 system (commonly called a
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(e.g., a lxkMdedgrssystem) overlays a voice/data system(e.g., a Ix
systenm). T oi ce/data systemincludes a nunber qof base. station 10
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stations. Bhchketfd sentced AdhdfanbthbBeoneCTUld §ystetsPAGKIR: a gadker Gutd Wistegh hade
(PDSN) 140 that supports packet data service for the v&iﬁce/ data system,

and the pack®tPadfe Pagket e $5092) Hop cisieregrainadeiaiseofs thet egfimiques are
t@fm nol Ogyaeébr?oea b} %295 2b60 SReny 3G RhchGHly cARAY! nlﬂﬁéysﬁ%%‘ghétrhahfﬁovide
efmnals and may al so be called an access point (IXEV- t er m nol ogy),
a Node B (Vvaimimdinackrit datacgyjces andas B-8itesysom (cemmonht ¢adied ¢ BPGY-I” sone

ot her term nq > t 1 nal b [ or..mobil e and may al so be
called a ndbite s %Pgw{@gr@%pﬁ%%&%ge ©access terninal (I xEV- DO
t er mi nol ogyjop2H USEIG. EshovsmmnixefnpaSOipldyaien 100l whsrehy apadketed@ssystavi ce,

or sone other terninalogy. For inplicity, in the description_below the
term "base $téat? dPiEVré(gu%’é@de:’rverja)‘isi %(éfﬂlcg/ﬁ%ﬁ‘iséfﬁemaﬂ?&’t hd Xt Bl ef B nal

i s used foryfcdey SR BchANTEWRINGE! St bhtiddae 10 (A8 LRV voilind
2006/ 028716 PCT/ US2005/030230 5 [0023] In FIG 1, a solid line with
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reception o rmnal “troma base
reference scanabdviddpdcketsdagreseevied foil tdiadats 130 lkewstnwilbihdahaaoepppoarssefl i n a

known these base stations. Base stations 110 and 120 may be located at different sites or co-
located at the same sites. Base stations 110 couple to a base station controller (BSC)
142 that provides coordination and control for these base stations. Similarly, base

Q stations 120 couple to a BSC 144 that provides coordination and control for these base
stations. BSCs 142 and 144 further couple to packet data serving node (PDSN) 140 that
supports packet data service for the voice/data system and the packet data system.
[0022] In general, a base station (1x terminology) is a fixed station used for
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.



manner. A termnal may comuni cate with one or nultiple base stations on
the forward link and/or reverse link at any given nonent. The forward
link (or downlink) refers to the communication I[ink fromthe base
stations to the termnals, and the reverse link (or uplink) refers to

t he commMDEBasigs71¢ i nk fromthe termnals to the base PSITAIS2¢NE30230A

term nal may conmuni cate concurrently with nultiple base stations if soft
handof f is supported. For exanple, IS 2000 and W CDVA support soft
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system In the follow ng. description, handup” iI's a handoff of a data

sessi on Furthermore, the coverage boundary of the packet data system may not be clearly
demarcated. '
[0025] A multi-mode/hybrid terminal may be able to communicate with both the
packet data system and the voice/data system. The terminal may have an upper layer

", data session (e.g., a Point-to-Point Protocol (PPP) data session) opened for any amount
of time. The data session may be active or dormant at any given moment depending on
whether there is any data to exchange. If the data session is active, then the terminal
opens a connection with the packet data system to exchange data. During the data
session, the terminal may periodically 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



fromthe voice/data systemto the packet data system and a "handdown" is
a handoff of the data session fromthe packet data systemto the

voi ce/ data system [0026] The coverage area of the packet data system nay
be overlaid in patches on top of the coverage area of the voice/data
system &g03leewes7ien FI G 2. The coverage area of eacRCEAS2EHII0TI0t he ar ea
in which the terminal can receive communication service fromthe system
The coverage area of each systemis related to the usability of the
system for, co ni catio i.t.h the termnal.. Th I o [

Tlaabi 11 ¢y S B Tt bpRrbit s B b RERar 60N 9 Eeson

fol | ow ng frtes Greivpicedinta s@itemlty thepacket ditmeysteng apd b ShandtiswnSigiathaedbfHef base

stations i e packet data system not 01 necessarily nean that the
channel C&H?i%l"?’i‘ 6‘%%‘0‘%138“’1‘ ‘?/Pﬁ"g‘%l}ldétatsﬁ%ﬁit‘b&‘ﬁé{?l e/gatﬁ§¥séer%'all or to maintain
the data qagig)on Thecovake hretlAF thehcked Anta Eiderh @y ieddiRBlaidas paichecbnher ei n
can nore accurately determ ne the coverage of the packet data system

[0027] Acclop &f dheovers fat pbheopiefiatayieRageshopntiRd IFadk dhe daY a8y st em
is desir %éaeoffegah b0l el £ASA WRrichTRE teRARRTaR reckfve LhEnhlcHlidiflerig MoObi | e
and noves out o the coverage of the packet data system then it is

desi rabl e fram thehgystear. nThatoverags wraactf aach syskem soiektgddtat the sgabildynod pien

reachi ng the coverage edge of..the cket t.a syst @ that... kh
term nal cAAReChfy ﬁ’u{nﬁ%m&a‘?ﬂéh E"eestgl‘?%ﬂaﬁ' Aﬁ}%itrre % cé’?\nép?%%’ t%sg@lﬁgt v%l}dce/ dat a
system redsds’ fayaud be haedliimerehdrgedbdy timitlse $olkindng alactription. heBimalyoi ds
di sruption of, service. If the termnal thereafter re-enters the coverage
of "t he. packUrBBKEF BlE FPSTHAEN oY (A 2GR At @aigt AMACIIFR FHGMO0r m nal
d transf@iedsiify daha t1He &l Bindel SsRditAs YR BRI & orfdisdeidha chidgr fiDr €
fficient packet” data system Accurate cover aae determ nation can Es al so

avoi d or rinpiRiiTzide dplegalen thapreketdatastamn dds 8 desprabed ipesim g
boundary ’ a session is not

pi ng- ponge Drfitaagl.rgag?%Fﬁggﬁey§%§%?dog§%oﬁtﬂwgg?ﬁ%sg‘%ﬁ't he two systens.

[ 0028] FI C1019237]rs] hoAscuﬁate odﬁmlmd nmmpmfofaﬁchnemwfanag@ meﬁe %@ketdéatergBanPs t he
cover age . t.he_ packet data system for..handu anddown.. and ca

or ot nat 1 oftsrigs P RER G REDR. HE LR TP IR R B APV SRt ot 1 o
strength et comkas of tie gaslee dstaaldtansthémit ihdesirgae ke tthed@trainsiye teitcland (2)
received si gna.l guallty estimates for one o re base, stations sel ected

to transn € yeydatg sysiim yRanteacame th sovrraga ege ofthe reekelda systanbals

various nehE ikGhitd At mafhidid el RELING6h. SAGRALY QUALR §Y 1R SVdidBRTaBSsyaRe Pi | ot
strength estinmates obtained for the packet data system (bl ock 320).

These et ricduccadglay ichanding #1f todhip sxitane apd fugthersavioishs glismuption of seryicy., 1
received S%gg%%%‘f%érééﬁemg—%ﬁt%rs(& coPMeP ot B2 PRLORES Lstem, then it is

PCT/ US2005
desirable to hand off the terminal and transfer the data session from the voice/data

system to the more efficient packet data system. Accurate coverage determination can
also avoid or minimize frequent handups and handdowns near the coverage boundary of
the packet data system, so that the data session is not ping-ponged (i.e., continually
* handed off) between the two systems.
[06028] FIG. 3 shows an overview of a mechanism 300 for determining the coverage
of the packet data system for handup, handdown, and call origination. For the packet
data system, the terminal obtains (1) pilot strength estimates for base stations in the
packet data system and (2) received signal quality estimates for one or more base
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



7 maxi mum pilot strength netric (M (block 330). These paraneters and
nmetrics are described in detail below [00291 For the voice/data system
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system (VDS) pilot strength metric (V) (block 332). [00301 Vari ous
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[0031] A handdown procedure 350 determines whether the data session should be

handed off to the voice/data system based on the criteria in block 340. A handup
procedure 352 determines whether the data session should be handed off to the packet
data system based on the criteria in block 342. A call origination procedure 354

determines whether a call should be originated with the packet data system or the

voice/data system based on the criteria in block 344. These procedures are described in
detail below. Higher layer procedures (e.g., for call manager, call processing, data
services, and so on) receive indications from procedures 350, 352, and 354 and may
initiate handdown, handup, or call origination with the appropriate system.

[0032] The terminal may maintain multiple sets of base stations, where each base
station may also be called a “sector” or a “cell”. For 1S-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;
» Candidate Set — includes base stations whose pilots are received by the terminal

with high pilot strength but are not included in the Active Set;



Candi date Set - includes base stations whose pilots are received by the
termnal wth high pilot strength but are not included in the Active
Set; WD 2006/ 028716 PCT/ US2005/030230 8 Nei ghbor Set - includes base
stations advertised by the systemto be neighbors of the base stations
in the AovoueeBmrie and Remmining Set - includes all PETHISAONG3RISe
stations that are not included in any of the other three sets.
Measurenents for base stations in the various sets are used to determ ne
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si gnal quatotdl\piles powat forahe bhe stitihi oTlef tehinal deei deeldesotﬂeqiﬂop@wafgﬂt o the
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for recei vEHm&GRSF eq’iﬁ‘g‘f’ |°tf>fE‘d8§%] Rt PPYE Bathe'Rial gatse l"‘@g ‘%"Fﬁ?fﬁ‘i‘ce PEc)
whereas thecyptal noise and interference (1o) termfor pilot strength
includes the signal power. Pilot strength and received signal quality at
t he term nifl034lor Begfivadnsipead quality 1s indicative of the transmission capability of a

communication link and may be quantified by a signal-to-interference-and-noise ratio
(SINR), a signal-to-noise ratio (SNR), an energy-per-chip-to-noise-and-interference
ratio (Ec/Nt), and so on. To estimate the received signal quality for a given base station,
the terminal first determines the recetved pilot power (Ec) for the base station and the
total noise and interference (Io). The terminal next computes the noise and interference
power (Nt) by subtracting the received pilot power from the total noise and interference,
or Nt =Io~FEc. 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 (lo) 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 I1S-856.
Each slot 1s 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



station may both be determ ned based on the pilot transmtted by the base
station. 100351 FIG 4 shows a slot format and a pilot transm ssion
schene used in I S-856. Each slot is divided into two half-slots. Each
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Table 1
Metrics Description System
Composite pilot Indicative of the coverage and quality of the Packet data
strength metric (C) | packet data system. system
Received signal Indicative of received signal quality for the Packet data
C quality metric () | serving base station in the packet data system. system
A Maximum pilot Indicative of the strongest detected pilot in the Packet data
strength metric (M) | packet data system. system
VDS pilot Indicative of the forward link signal strength for | Voice/data
strength metric (V) | the voice/data system. system

[0038]  The composite pilot strength metric (C) is indicative 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



i nk signal strength received by the terminal fromthe packet data
system This netric represents the coverage and quality of the packet
data system and nay thus be called a coverage netric. To derive this
metric, the termnal periodically neasures the pilot strength of the
base statwor®ohs7mome or all of the four sets |isted BbBAWE200803028xanpl e,
the term nal may neasure the pilot dfrength of (1) all base stations in
the Active Set and the Candidate Set and (2) sone base stations in the
Nei ghbor d, the |n| V\D 2006/ 028716 PCT/ US2005/ 03023 10 Set.
The ter i %ﬁt‘- %gﬁé%mb}alqﬁ'gﬁ F AR ETRens 10 SAgh measHemen ?ﬂ"% 8’%’1‘3 &P ahi ch
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strength neasurenents obtained for the cur{ﬁs%}E and prior, measurenment
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deci bel s (dB). é ngaﬁ%ﬁgﬁ%‘?&(eﬁmaﬁsﬁﬁﬁf&‘ﬁi’%ﬁt strength estinmate
is one that is greraSﬁﬁof-' Hafg Bllot sEEip estifatebr el (@hdRhesegt h t higginpl d.
The pilot strength thresholg is used so that the term nal does not add

p weak pilot strendtak ofstingmiletstength edtienates fgydis Neiglgior 8et st rengt h
tric. The sane threshold value nmay be used for all four sets or

different threshold _val ues pay ed fqr different sets.. Furfhernore,
di fferent tHAR ﬁ%ffe&g@e?ﬁﬁ‘égtewaﬁ@mnﬁ)éﬁ ’f“g’rm?rﬁlé“ treliFai @8l JeHBRRIER) and

cal | origi paséjon Pér%,ﬁﬂwne(@) a[sggﬁgoﬂllﬁmgmcean&a)s iSERVBatds ?n‘é@t@f fbor

enbodi ment for conputing t omposite pilot strength ne Thi s
metric mayedrk®e the pd@tmmmgfb thwshﬂlﬁeﬂ'hmﬂﬁe?rf@nﬁhdm@ﬁhqm ishuged setthat Sher engt h

estimat es {e%nglhc{oe? &rhtddte?@ﬁf aR bt &f}ﬁ%tge%mﬁééﬁ}’ ciog?ﬂqtgﬁl'tec ifot ¢l ude

pilot c stren €s |nrat or “zero Flstatens in
t he Nei ghbmetnSet’I‘he/kmne dhredho B vadueampy be usadtfor all tfbumytsmmcdhﬁﬁﬁmtttheshmhixl mum

Set” 1 anPiedew to B Bl i dbemero Aol APEhor OBy
sunmi ng St A Gorfthd %a&dw&m{dm eaidicambegindtidh pladedird.e base stations. Thi s
metric is thus | ess susceptlee to false alarms (or unnecessary handups
and handdol#48]  Equation (1) shows a specific embodiment for computing the composite pilot
strength metric. This metric may also be computed in other manners and/or with pilot
strength estimates for different base stations. For example, metric C may include pilot
a strength estimates for zero, one, or multiple base stations in the Neighbor Set. As
Lj another example, metric C may include the maximum of strong pilot strength estimates
- for base stations in the Remaining Set. In any case, the composite pilot strength metric
is derived by summing strong pilot strength estimates for multiple base stations. This
metric is thus less susceptible to false alarms (or unnecessary handups and handdowns)
in pilot polluted areas (1.e., areas with many pilots) and in deep fade environments (e.g.,
elevators, tunnels, and so on). |
[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.., 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



in pilot polluted areas (i.e., areas with many pilots) and in deep fade
environnents (e.g., elevators, tunnels, and so on). [0041] The received
signal quality nmetric (Q is indicative of the quality of the

comruni cation link via which the term nal may receive data transm ssion.
I f only owme:vdeasgistati on in the packet data system c@cTiusanmsmiorot o t he
termnal at any given nonent (i.e.,lino soft handoff), then the term nal
derives netric Q based on the received signal quality estimate for the

base statiqgn.sel.ected r.data transmssiqn., If nultiple b .

2006/ 02871 a‘ﬁ@%/‘%%?o%;‘% oy Steip E40, o4O the {eﬁﬁmﬁ‘;%‘ktb% ¢ B8 b can
t L ans m'ht t @ith heﬂltlﬁfdlmff)ameatth& hembaireertivegtmdtiic ﬁ) basedi duhths abeivedndgriaf ) i
then the termi nal, derives netric Q based on the receiv signal . ality
estimates AHILAFHMBIS _éo@llé@?eoﬁ_tﬁéwg%ﬁeieeteégorf%ra HRERISEIORN Softi st

recei ved Spghig) meftit@nhy Ye MEVAEC inR¥ioR$ nth8hdry €dn 120 éﬁ%dd%&t,”ﬁ@t_ﬁ*ﬁr%-is! n an
enbodi nent,; netric Qis conputed as follows: Q = Sum of received signal

qual i ty esetdmmueskasffoliovst | serving base stations. Eq (2) The received
signal quality estinmates in equation (2) are in linear units, i.e., not

in dB. An enbodir [ } - - SySt kS
descri bed bel ow. —2%8153 R 1%?&%@{{%%\%5%%&%?%%@5%s%ﬁ%%b?g%%%ogg.i on 2gheme
used in | S-856. Wienever the termnal desires data transni ssion, the
term nal eS$hé rRtiesd tieil shanakstinadsi iheqadtion I(2) arpid hiteaf uois, €achotliadB.
station in the Active_ Set, .sel ect h station wth_the best

recei ved s'r"‘@r?&}b%lﬂ'&mﬁoy?erﬂ’é‘%gemﬁ‘ﬁ Ofﬁ‘@qﬁ‘zg‘i}]%fenﬂ’étdﬁscf‘%‘?%bgﬁ‘ﬁ'ported by
the sel ect gybpse FI6t §iicW3 2 BAFhS §RERaRMIB0A sERER (aDinM91856 DRGknRt Ue

indicative of the selected data rate. The termnal transmts the DRC
val ue to tHe teminatdseirasalota twanamissinn, thi éermérab estisentesaibe siggalaquabty ighe
serving sectar) th 1 t cket eLm: . 0 ear

t he peak P ltrkf%l%nf)éomm teg%ob\eg@srg%?ag?\?éﬁ{l q%a%ﬁtﬁ)%a%(eg’ %é%%e%gﬁggepgﬁﬁ%btﬁg}éﬂ |B?1s (o]

mul tipl e bleeked sigid qaaiith, debdmniies tte Higlrsdutd fatdsupportadebysthe kelectddebdser m nal

attenpts to decode a data packet aft receiving e bl.o r the
packet andS@Ryan ?Fnaﬁﬁbéﬁplgﬁﬁ ﬁ@’l’ﬂ"l @3@3@ V?ﬁ’fle Pﬁ&aﬁ‘éﬁ‘ci@le S?lg"?%]e%gad’éff'
correctly qhe frRBEPirhikeiRAKIDRCOHIED thd BtlediRe siMlise . TROSo1GRIdessed
base station transmits the bl ocks for each data packet until an ACK is

recei ved f 8igtiemier sqysiag stctas) then trapsmilsdlaiamrrketftodhg wmingl af oppear therpepe

| 5856 1 5 Gl pAG IBRE Faofluhs RPN ool Ty AIRR RS STGHE) 1 g1
Rat e PackebloEatisatréismitiadt ierdna ctot.S{ite it¢riniaa iatiempts tovideaide iasdageuprdcket! after

available. receiving each block for the packet and sends an acknowledgment (ACK) if the packet

is decoded cormrectly or a negative acknowledgment (NAK) otherwise. The selected
base station transmits the blocks for each data packet until an ACK is received for the
packet or until the maximum allotted slots for the transmission of that packet are
exhausted. The transmission scheme for IS-856 is described in a document 3GPP2
C.S0024, entitled *“cdma2000 High Rate Packet Data Air Interface Specification,”
which is publicly available,

[0043] The IS-856 systemn does not support soft handoff on the forward link, and the
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., 0 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



[ 00431 The | S-856 system does not support soft handoff on the forward
link, and the termnal selects the base station with the best received
signal quality for data transm ssion. The term nal generates the DRC

val ue based on the best received signal quality estimte. The DRC val ue
may i ndi oe® e0e/028G16l data rate (i.e., O kbps) or a nonPCrwiStovgendzsor at e
ranging from 38.4 kbps to 2,457.6 kBps. Progressively higher data rates
correspond to progressively higher received signal quality estimtes (and

Por nor ol “BNEY A0Y Sitcost2HBE sy 16 etk e33Rt B85 AR DHE °°

si nce t he wIREsvalybe somfefichitglidtd &@veftherremede@sicgﬂaﬁﬂymﬁmu@)y t he DRC

val ues may B con enlently used to derive the recejv ity
metric (QI ‘?‘BOM“ £mhp BrEsREiveq Fignal grality, Bt éfr’ étl“fet tric
(Q is indigakk V;?er&fata%@eof BHer ﬁigeteﬁﬁhﬂefgqﬁ&@‘s %nhmeaa&ah@atb@r NEétathis
request s non- nul ta rates. nmbodi nent, the termnal filters

t he DRC va¢rui@cghm@t,gthe Wmmalaﬁﬁerﬁgh@w e/aiuer$,| pEs evith epingepplesipbniie (IR

filt +aX , Eq(3 wh X =0 if
tlhe %rRC vanid’gﬁsf3 s Sgi(ﬁl}rgﬁ&erags lnow]a) i' (n]Z thqu)R)C val 5;ef o§ r])sl ot n i !s

non-null; Y(n) is the output of the HR filter for slot n; and a is the
gai n of the | hRY{i)=t(dr ) ThH@ fl)HoeeX(gaj n a ranges from0.0 to 1. GBhith a
smal | er value corresponding to nore filtering. For exanple, a filter

time constant af approximate 128 sl ots y be achieved by setting a =1

/128, TheWheip L&@ 5u @p‘ﬁfhe RM%IP%%TPIQHQ@ rom0.0 to 1.0. [0045] The

recei ved signal quakitymBeiRG Galiddor 8 & A6MnE conputed as: Q=100-Y(n) ,
(4) where Q‘(ranges fromO0%to 100% [OO?JPE:L The enbodi nent descri bed

above sets the Y(n)isdhe pupuitof sediR filier-for slotm; DRC value is for a
non-null rate a di stinction between various non-nul |
A 0580 8P TR . !

rates that may e DRC val ue. I n another enbodi nent, X(n)
may be set t he. DRC val ye, i ual ity netric

t d th ) i |
woul d_t henTheBltsroim e asts i 39 tg 1l 580 § el B PBFRRURY SRS cat i on

link. In ygtefipot hslr eﬁdﬂﬁ@' Mafier thfdcork@REbY afprokitiaddly 42! didty nilt 6d ¢ My
be conputed directly based on the received signal quality estinates used

to derive udhievBiRby sefingeg = 1FBI8 . eKeerfidter outphicY (npalsd reagesifeom 0.0 to 1.0.
[0045] The received signal quality metric {Q) may then be computed as:

Q=100-Y(n) , Eq (4)

where Q ranges from 0% to 100%.
[0046]  The embodiment described above sets the filter input X(n) to *1° if the DRC
value is for a non-null rate and does not make a distinction between various non-null
O rates that may be indicated by the DRC value. In another embodiment, X(n) may be set
to the DRC value, 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:



conpare the received signal quality estimate for each sl ot against a
threshold, set the received signal quality estimate to zero if it falls
bel ow the threshold, and filter the output of the conparison over
multiple slots. [0047] The maxi num pilot strength nmetric (M is
indicative of the forward link signal strength of the strongest pil ot
recei ved WY 0¥&288f i nal from the packet data systemPC‘f'WSsm‘%é’??z?g is
useful in scenarios where the receiv¥d signal quality netric is not
reliable. The termnal may conpute this netric as follows: WO 2006/ 028716

PCT/ US2005/ 030239 =18 WoF it s@neftiistifbicstof @OAchvesd it es for the Active
Set and pilot strength estimates™f i

or .t he Candidat.e Setl Eq (5) Eg0048]
The VDS pilot strength net P‘ikﬁSt(f"\?ﬁﬂ’feéﬁ‘mi‘tﬁ%fongg@%gﬁtﬁgﬁist emis indicative
of the forward link signal strength for the voice/data system This
metric is tﬂ@(ﬁfsgl t1he ASS fi68 REn YN aIRR! (V) 16 MO 6iRsHAL Fystdts hemuicaieft abl e
for handdown, The term nal may “conpute this netric as follows: V =
Maxi mum of thet foswardplinkosigreal stremptih fersthi rvaicedaotystetie VDS mgitis yeuséal to Eq

(6) The VDS Activ incl ' Lot | € a
Sybt em ¢ hatoay e VaEn b GIARR Tk 7 bl Tt Pt 18 Yt
signal i ng (cohmpiteilds metricBedIMRS: Active Set nay include one or nultiple
base stations depending on the voice/data system and/or the operating

state of the termnpal . The_term nal my al.so, c ut tri gV basgd on
(1) the sumof s T__%HBWPS{ S%otnlg@ﬂ%tsﬂe'é%tf?Shﬁ‘?ﬁgﬁe‘g}a@cé‘f%e?Ongq? t he
VDS Active Set or (2) sone other function of pilot strength estimates
for base st@aki@pg A&iveNSet MALER! HRbAeSHAIANIn [1RD48ice/la dyeter thal ni¥gY
operate in one of nultiple possible operating states at any _given
@ent. Thérangnitidstato the jeravast (Whendictiye ephsigpplive whereidle)n The VD%rféﬁtve
perating S. i A i i tates.
10050] P 5o AR oaghle, bbt r FATRME Bals Wi Hop il B they it 6 Fhed
states for ahlter tHeeoprratiaf stalthefl the ntenmiadl. &ht ecrmigad nhayi dlscs tatmitd fi®triep¥n

bei ng power.ed .on. Init .state . includes a Pilot Acquisitio e 612
and a Sync i %@Jgﬁe el o sfione E“Eoétsﬁ'ﬁ@%h?snln?fﬁ?sh%r bese Fg?tmﬂﬁﬂjﬂ??@Sn
state, the A@keSeedr (Spanf RBerffRictioMdf Fifcl Wirér2th Atihiates for RS BhtidnBdh B¢ base
stations in the packet data system In the nc state, the term nal

recei ves my¥eE&¢ad sysieldm an acqui red base station and synchronizes to

e o

given moment. The terminal may execute different procedures in different operating

states and thus compute different metrics in different states.
[0050] FIG. 6 shows an exemplary state diagram 600 of the operatinglstates for the
terminal. The terminal enters an Init state 610 upon being powered on. The Init state
includes a Pilot Acquisition state 612 and a Synchronization (or Sync) state 614. In the
M Pilot Acquisition state, the terminal searches for and acquires pilots transmitted by base
stations in the packet data system. In the Sync state, the terminal receives messages
from an acquired base station and synchronizes to system time. Upon acquiring the
packet data system, the terminal fransitions 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.



termnal may set up a call, open a data session, nonitor for nessages
fromthe packet data system and so on. If the systemor the user
initiates data exchange during the data session, then the term nal sets
up a connection with the packet data systemand then transitions to a
Connect edvetets®2&630. I n the Connected state, the terniPIIURPIIEREhange
data with the packet data system on ¥he forward and reverse |inks. The
terminal may transition back to the Idle state upon closing the

2006/ o287 110etr LSIEIER b e 1P Tes [ PP elmRREpS bar Mo AR, 00

for pil ot spackeirdsts systen) aby phdiselastasy &.gnsvarn2¢ be30 pilblsetondsifres) sfernaaph at a

particular rate, e g.,.every 20 or.30 mlli_ seconds . kar
measur emenPeREFTEt (B egf’%hsef"ﬁﬁe?@glv%’ { '?%Flﬁﬁdlnéflg%ékgg&pisﬁg%&h
strength pfRasheARTbEbdse stablasefotidby B Sedraignth thyt mbuRarnciewdl The hat

nmeasurenent perjod. The term nal may average, pi Iit st%‘éen th asurenments
obt ai ned f BFMIRLTRY AVeAge Bl syengh mezpmementhaipingd forg PR PrE s e

station topdefid@ntpidd@tfostdc8MAtd @i WBlefvé Apilbh atenghPeBnatertor @it The
term nal obtains pi Fot strength estimates for all base stations found by

t he sear chbsseistatiomcFhanteaninalerbiains mlot stergth[estiraates fom ell baserstatigns foapd by

peri odi cal : ' perating in the Init, Idle, and
Connect ed g asgagréﬂe?%ﬂ%gg{e%?%ﬁ%g%%d?r om better base stations in the
packet dat §053)y st dhe tehinénal eragipeabdicaly pecfornn ssaechies fvbilewpératngaiodbe Irad, | base

stations near i vicinit while.in the |ni tat e and.hegnce not
have pil ot ?@?’ra&hgioﬁneé’_te[‘}isﬁéﬂtség I?Q])‘rfo%ﬂnf(’t%g% be ?rj{ai;% ions o ﬁ’ﬁé’ag{;ﬁgatgt ate,
@E t er m ngystdMY TRECRhME! @YERdIAG IRTHAGAS08t 4] basd staBiti AN AbRiter S
essage in 1S-856) identifying the base stations in the coverage area.

Upon recei Vitdg it s Britostele Hisd dicres 38y &9t hivgepitod sppmh cgtipatee cH ba8f al |
base stati %ﬁonsadﬁﬂﬁe ?ﬁ‘% rel R RAGHAT nﬁ?téﬁé‘)@%@éﬂleéﬁh%&ﬁ%@ (3, yay
e co I C) updn

start conputing t osite pilot strength metric (C) entering
the I nit stetterPasaratess pessageain 1818§6) idéntifying thettasd watsons amtherwayeragerpex e t hi s

nmetric with,a nore.comprehensive list of .base,stations.in,the l.dle and
Connect od - TPap AeiisgHBE SRR Fershits, ik OREE I Mot 2 iedfe dfioha np
(whi ch ar e agfcttiiad 6aktegrhcketfdanagestem) The tpmidabmay Staft @BpHENd the ashgositer base
stations in_the Active, Set when aqperating in the Syn I dl.e, and

Connect ed $ilotsiensthmetrict) upan eigying B dait stafecwith o @attial fig i bags siations

estimates ol mhPEoRARe el AbHe MathRY A6 58 FrePihsive GisBSiHa8@8kidnk ROGE Saiand may
derive a DRC value for each slot. The termnal may start conputing the

recei ved sigh@dnnected states.
[0053] The terminal may assign demodulation elements (which are often called

“fingers”) to process strong mmultipaths for base stations in the Active Set when

operating in the Sync, Idle, and Connected states. The terminal may compute received

Q signal quality estimates for the base stations processed by the assigned fingers and may
derive a DRC value for each slot. The terminal may start computing the received signal
quality metric (Q) based on the DRC values, as described above, while in the Sync, Idle,
and Connected states.

[0054] The terminal may operate in a 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.



quality nmetric (Q based on the DRC val ues, as described above, while in
the Sync, Idle, and Connected states. [0054] The term nal nay operate in
a slotted node while in the Idle state. In the slotted node, the

term nal goes to sleep nost of the tinme, powers down as nuch <circuitry
as possi bve ztms/negrmeer ve battery power whil e asl eep, amrdTvszes/08m30
periodically (e.g., every 5.12 secdids) to check for nmessages fromthe
packet data system The awake time nay be short (e.g., one franme) and

may be ins Lcient..fa C te e, .received sianal .qual.ity tric (Q.
Thus, netr Wé’gg m%%t]nﬁg%weég&eﬁﬁtﬁ tﬁ?l?%’f“&f?%ﬁ peﬁgéé:alg’ndm? etor}g"i’(i nmum
pi | ot st r epgtdida®tystetn (o\hakebcdotremmsmtsl frdasecsaiond\R tRAR3GHtGME 7Thé terminal

PCT/ US2005/ 030230 15 [ 0055] Wile in th nnected state, the term nal
may per i odMERCPRPuLE [V DB pilphgren i‘E"é’/“dQ{e)a"’ &% HANBKE the XYEF Nt s
for base sgﬁ{ejngns in this system The termnal rmay conpute the VDS pil ot
strength netric (V) after each tune away to the voice/data system
[0056] Thel00&6)ri ndhe ferpinah weaycibng cerepud¢ fifieramh matasr 4t clifferentciates @pémt r at es

and in diff rat.ing ] : ri.c Qin
each sl ot \%ﬁﬁ%%%e?{{hg%héﬂf h(;[,§1 %?%“%2“,5‘1 ga;lﬁgcﬁédr?\ée@?{&f @?nafagg.gﬂfﬁgﬁf g’rt}rhgnal
may conput 8yweidle,aad Coanebtdd staiese dlite terriad uragwempuieandtaock Giand 81 inreatine

Init, Idle, and Connected states. The. term.nal y,.conpute netric V for
each tune HRESFYEFDE REQILIY ‘Hfhﬁ’ﬁ Igﬂ}’shﬁéema pf”énqc%%tsltf’ées()omﬂ%mﬁa{@%t e. In
general , tRempRE Mefk VHYT H8h GRRRIMGH 88 OReWEEE syQel whilentECoineEes | N
whi ch the procedures using these netrics are executed. [0057] Metrics C
Q and M nstepdn gemeral.dhe meldcnsiay b pesppted agneedede.g., iy the sutes in veyich they ( 7)
M | Bioec RSPl nkbidld ALl va ve o vetiic Q and Cn,, and
Whj n are | ow values Tor netrics and M respectively. For exanple, Qn;
t may be ed@0&r] t o Met@xs T thraad Mindy bsmdialiesd asdellowsc Q Cmn and Mij n nmay
be the | owest possible values for netrics Cand M respectively. The
termnal may i niCti gl(i:ze metrics C and Mupon entering the Pil ot

Acqui sition state or theée slotted node in the Idle state. The termi nal may
initialize netQc=@Qupoangntering the Pilot Acquisition state ]gthhe

sl otted node and upon tuning back to the Connected state fromthe

voi ce/ dat a syst &n =TMg,t.er mi nal may | eave

where Qiy;; 18 an initial value for metric Q, and Cpy, and My, are low values for metrics
C and M, respectively. For example, Qi may be equal to a Qy, threshold used for
metric Q. Cpip and My, may be the lowest possible values for metrics C and M,
respectively. The terminal may initialize metrics C and M upon entering the 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 Comnected 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



metrics C, Q and Munchanged upon transitioning fromthe Idle state to
the Connected state. [0058] FIG 7 shows a flow di agram of an enbodi nent
of handdown procedure 350 in FIG 3. Handdown procedure 350 may be
executed while the termnal is in the Connected state and has an opened
connect i omowpase2g7ne packet data systemfor an active PEIIUS2ESH3I23N.
Handdown procedure 350 determ nes whét her the coverage of the packet
data systemis poor and whet her the data session should be handed off to

t he voi ce/ dat system nddown_.pr o ure 350 . be di I Lh. the
it and 1 (5P paNeRieR it abE PROC Tk AT WaS 2 s e it 3P bl
sessi on si saseiof bycomive at¥vendtnalater simeotHaddvanpiongiurdiag alsothe ditablefagket
data syste d there is.no inmed ate need to switch systemand WO
2006/ 02871@e%@ew@%ﬁs&eo@_@wmsk%%awssmés 6‘81/%9‘*39&@0_61’3’%?1 s KEPHRLt a
system nay nR¢ beqRtherOfimicted s@RAfoMARD e@@bﬁecuﬁ@%ﬁdtﬁéhﬁ'@mrﬁﬁﬁcea%hVe at
a later tinme. Handdown procedure may al so be disabled in the Connected

state if twithghe kese stpiion evers Slopgh the prsket slgtansessiery isehod MpE®D, in tWldch eased nal
may be in e . [ sLhe.purpose of executing authentication
pr ocedur eshm\;ﬁdgﬁg?&%{@%g?@%gﬁt%ﬁ dg\]}%ﬁ' t hough the packet data session is
not open, {[005%hi cMThe asminadhandis awblotluft? intridhd hext megsimerherh pedad anrigek.

[0059] The_term pal waits in block 712 until the next, ur enent.. peri od
e vbs o FhE ol e chmeror Ch R cedriosi bies st Gictrs oA wR
netric (O sbagfesBmales loBiainedlih BROdureRhkivaicfRnOPRIANEY thé)rebfi®ed sipAagNt
measur enent peri od, éﬁ the received slggal quality nmetric &(% ased on
the | at est Jrditemesig (8 §asgd op tha lptest recsiviedsigaal qualify egtpates and B thepY PPt

th ) X _ _ ) ) for b
Strength i ekl nRERCA Yhs SPbitoh ST fifialds RBRaiRd OHH BB edidilin Dase

r
: in
'stations a syste uring the lTast tune away to this

syst em ( bl dekvoittAlpta sFstemtdaring thallast tuhe awajeto drisbystemn (bharkivdd). tHe teonpdsi t e

pilot strength tric i ess than a C.h . d threshold (bl gck 720). If
the answer rﬁ%& d u}est‘ﬁ'i#‘etrht ® OFIRPHS) pli](fta eggtg WELR léo\gfisr g’@ﬂ a t@‘ﬁ’ér i f
this timer tiyasholiqblodk 72@0VTf heanswetis Vdse thérbihe edemmdl htarts B egiesviefagt he

timer by the elapsed tinme since the | ast :Eiisurement peri od (t'bl ock 724),
and pr oceedi@er  thisdimer hpspot alyepdy hier @ctiyated fpiock J24), ingregneats Bf HMSRAY or

equal to the GRcdBmtnes iRl Gt ddASRethif peti&d {gltﬂ:ﬁl 72&%%?1& ?r&c@&is‘%@%i&ck
coverage tinmer (block 726) and then returns to block /12. 0060] In

bl ock 730, 78he Qtlarwispaif maeitie Cnisrgeeatexttbarhen equhletovibe iCica e ,tthemethe has
exceeded a, T 0 tiper reshal r is "Yes,, f | ock 730,
Chen the tpineh Brbb Rl RERAG Bk foiahe LBl Pear I8 PobE TPy et 11 ¢
is | ess th#enes] Q fin Bivck 730, the terminal determines whether the weak coverage timer has

exceeded a Ty g, timer threshold. If the answer is “Yes™ for block 730, then the

terminal determines whether the received signal quality metric is less than a Qu g
~ threshold (block 732). If the answer is also “Yes” for block 732, then the terminal
Q determines whether the VDS pilot strength metric is greater than a Vi, ¢ threshold

(block 734). If the answer is “Yes” for block 734, then the terminal provides an

indication that the data session should be handed down to the voice/data system (block

740). Otherwise, if the answer is “No” for any of blocks 730, 732, and 734, then the

terminal returns to block 712. 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 Qin_an) upon

tuning back to the packet data system.



threshold (block 732). If the answer is also "Yes" for block 732, then
the termnal determ nes whether the VDS pilot strength netric is greater
than a Vth d" threshold (block 734). If the answer is "Yes" for block
734, then the termnal provides an indication that the data session
shoul d bewhamgeeR7down to t he voi ce/ data system (bl ock PCTAGRo0s @B W Se,

I f the answer is "No" for any of bld€ks 730, 732, and 734, then the
termnal returns to block 712. Exenpl ary values for the various

t hr eshol ds sh ble 2. tho not sh AR 7 for
si npl i ci tyl,oa{sﬁe ?‘\é\ﬁih F‘bﬁ@w’?t Si’g ﬁ@ Ig%f/l%lrrgﬁ%p?l er agﬁ‘%r:fﬁ\%g a

tu ge away the \Iohje/d\aﬂl getethaifoall ys ﬂ'ﬁ%ll@gﬁgaﬂmk af age étl E][)Swgak cdvhiage Sy st err?
and may resume timer on tunin ack to the, packet atasstem The
terni nal ni%;e%dsg*r 188 RRKEL 2 VIR PGS B0 < @WQ&E’I&HQ‘P‘% FPOHEH i Y e. g. |
to Qh_dn) I&PGOP :g%}ttﬂélféégivaﬁﬁ%n&l@luﬁl nRAsKB hedat me%sgn%sh\&a 20068716
PCT/ U82005 02 17 [0062] For the embodi nent shown in FIG 7, the
term nal nERSmslof arqmglthan@m fortthe veipridajmsysEmdiateeatey shasrthe Veah thresholdhe

fol |l owi ng | ) o e packet
dat a syste?ng{f&% ﬁ’r%?eﬁga%%%dgt& SH&?Iglrﬂrsn&rg\e cgrg}%ghﬁw eog %”‘?ﬁé %&Fﬁ&ﬁe%{ﬁt (2)

t he recei vﬁcbnguhgnathc qauhblnwwherﬂmrdn chreshohie| The Cdsmpc@tdn pdot sﬂ‘ﬁng&hnétdc imnd (3)
the VDS pil ngth nefric for, the v0|c e rea r than
the Vi b dotef e ShBRE Sehed ghiis generecor e et s RGERun fre d 1o
be weak i freﬁ:é’l@ec?éiﬁ%ﬁ’ﬁh&lﬁy Rihdudd is wkd wﬁrﬂﬁnﬁﬁhiﬂtﬁe bévebgle Pot thchﬁ:ﬁhld@

t hreshol d. The corr§05| te pilot strength metric is wused to obtain a sense

of the genpdwl Thsy pilej rtengtly reftrie e uisdciRetdidBPas Ry PE e T pRtei ved
gnal qua opf;

o nnal eVl ot e Lo SR iRk O hatBlo LIRCHCR S BHEAARY ol
sense of ttmlyqﬂatl letsy oandsadle mixﬁud mbmlwact fromfthis sgsterni cfﬁﬁs:lautan@ys\toedma It is
desirabl e t e v0| at stem _only,if at,least one usable
O Tot e r SRRt bRfehp Sl Sy PSS b ol e ke SRR R0, o
wher eby t hgwf&@emmﬁie JoRyEldatadsyisieyn, lagd Eade Mesigas fotrhndither @&Cﬂﬁetardbé a
system switches to the Vtgl ce/data system .and finds that sig Is from

nei t her syECENFE ahhgierminalthps gitchehlo the voicr{data sytam iyt HéEO‘?%)P Qs

voi ce/ dat are%&%éc?ﬂbxﬂ"t‘ﬂé/vo‘lée/cﬁta%%t@;ﬂg pilot is received fromthe voice/data
system [0063] FIG 8 shows f1 ow di agram of an enbodi ment of handup

procedure B®83Jn FIGE S®WSHaﬂm¢a§ﬂmdédu ewmbgdimentesf hondupuesto 3R it e t he
terminal i sy the SYBoced ol 85 v 87n.0RN0GEE oISl Sl 11E RS afla! 2

system and
or Connected state on the packet data system and has a dormant data session with the

voice/data system, If the packet data system is lost, then the terminal periodically
searches for base stations in the packet data system using a preferred roaming list
(PRL). The PRL contains information to assist the terminal perform system selection
and acquisition. Handup procedure 352 executes once the packet data system is
acquired. Handup procedure 352 determines whether the coverage of the packet data
system is good and whether the data session should be handed off to the packet data
system. Handup procedure 352 may be disabled when the data session is active to
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 fransitioning 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 guality metric (Q) based on



voi ce/data system If the packet data systemis lost, then the term nal
periodically searches for base stations in the packet data system using
a preferred roaming list (PRL). The PRL contains information to assi st
the term nal perform system selection and acquisition. Handup procedure
352 execw@soqmselst he packet data systemis acqui r edPCHEAZIOPOI02OCedur e
352 determ nes whether the coverageldf the packet data systemis good
and whet her the data session should be handed off to the packet data

system d rocedure 352 i |, € the.dat SsLop i s
2otive to e RePFRERE snd Bl iia® PR A P cPRRTHR PR 5 (he
metrics asvasiablamo 1‘True’q1:i’att1ia@ BOI(ﬁﬂ)ﬁOl&hdlnsﬁtOSed’ihe tirear linkrsignhl quality dr'f% se",
e.g., upon transjitioning fromthe Pilot Acquisjti staje.to the Sync
state (bl d&""ﬁ{‘%%@?.sysfﬁﬁ? TRy elEEmingh 05“38?@%‘9 thmﬁg‘?lﬂ‘él?élt%' use the
received Mgl UhlekhihalBER BoorbiR WIREHRE BRl cobiife dildt kgt BdRcwnt i |

the next neasurement period arrives. The termnal then corrg;t es. (1) the
conposi t e §Edter thar pdnigithieshald (ledk) 820k &f the ansiestipniXeps then the enpeh
metric (M e 1] ' [ t nt
measur oot oqae] 5h kgt oal i Bl (80 WS 0t BT P s e
on WO 2006¢y82817(blocRGHD)USDMEs §:3 (fABE ansi@r isHINI dbeblpck 82k ithandhs tegmmial

quality estimates (block 814). The termn sets the.Us vari.able to
e £ it RUER et ai ety bR e PR Sph et RS L ¢ o
of the pagdtenithakRetB¢3é 8Mdup! 1RO UBE €} b6 “Bet (s doferthing® i blotk P)

(bl ock 816). [0065] The term nal then determ nes whether the conposite

pi | ot st r by rengethescqived gera r@ualiyhmptg sy geaty thapcs bia EBERRlE @0) . | f
Lhe answer jliS &S t ' | ihae ' ki@t the
élgt a sessi %érgégﬁ%%lsla bé%ﬂﬁggﬁ%g% HOLE% E%ngﬁ{akgﬁgfa&gig? §I(11Ic§1 a{h&lgzggyfl te(!fq'nlgl(:']lﬁ)l ‘gt?k 840) .
O her wi se, Ifithe Use Qunariable is SFalpd"(a$ deterblinasikingderk §2@pand the maximimaiilot uses

either the_received si | i ' r ot maxi I tyength
met e 1o SRRt e S er s N mdBis bl G sb B R e
(as det er nicafigal flsd pokdes &2 Bindap dnditution otk 84051 PRrahplatakiliss foetthdé ¢ i S
greater than_ a ggh ulﬁ t hr esho] dTLag s. determned in block 824), then the
ternm nal prEiPRYEEesHOHs AR 138t5%n (bl ock 840). If the Use Q variable

is "Fal se" (086 detrss mEAREl deakb Qﬁ&e&%%)e/dﬁﬂaqiié‘rﬁ iR bARBshé it str&leitengt h

metric is greater than an M,-,, threshold {as determned in block 826),
then the meitisilpapt diosp (Fsrdstaramed an higpld §20) tdirecsived mignpl @ulitysueryic is

T e

strength nof strong (as determined in block 8§26). If the answer is “No” for block 824 or 826 and
if the terminal enters sleep in the Idle state (as determined in block 830), then the
terminal resets the Use_Q variable to “False” (block 832). Regardless of whether the
terminal enters sleep, the terminal returns to block 812.

C [0067] For the embodiment shown in FIG. 8, the terminal may perform handoff to
the packet data system if any one of the following criteria is met: (1) good coverage is
detected for the packet data system, (2) the received signal quality metric is deemed
reliable and is above the Qg p threshold, or (3) the maximum pilot strength metric is
greater than the My, ,p threshold and metric Q is deemed unreliable. Metric Q may be
deemed reliable if the terminal has continuously monitored the forward link signal
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.



metric is not strong (as determned in block 820), the received signal
quality netric is not strong (as determned in block 824), and the

maxi mum pil ot strength nmetric is also not strong (as determ ned in block
826). If the answer is "No" for block 824 or 826 and if the term nal
enters slwepipm&ire 1dle state (as determ ned i n bl ockC33B}005/b39@23 t he
termnal resets the Use Q variable ti® "Fal se" (block 832). Regardl ess of
whether the termnal enters sleep, the termnal returns to block 812. D

0067] For e i t shown [.n Fl 8 t.erm nal r form
Lando%f to[[ﬁ)?ﬁe gg%ﬂée?es g%‘?’%vasnfgf ehrrﬁslﬁ?ﬁ%ﬁsyedoér’\rgﬁ acrﬁd g?vﬁrép]focc)ﬁ%ﬁgmcﬁlét eria
i ﬁ nmet: (17 ggd)_hehdup\moeiaggrei 2 idd‘_iIéiC_Bedglfeo]Pm_g.hmdpllaglﬁ,Ei:lmdMIgs gms.tsgdrto (2%
the receiv si.gnal gualit tric is dee .relja and i s aboye the
ah_up_thr Saritt wheebiahe il Toa Bt PRF OT0CR s AuTR ey Fs Br %7 5 or
than the Monfitd ﬁé%&ﬂ?bﬂteaﬂiﬂt BRInGICmERXit SCH eBReH,, Ynakl PR Bresthids gy Q may

i

be deened reliable il the term nal has continuously nonitored the
forward |i s $ galed pidatquatifcagipn dhresholisidex handdawa yand hendun, reppectively.

pr edet er m no f e . 1 nd) S
triggered Egésjgg"dblr%ﬂ&éacghr‘?f act |Ocl)&r? % L*séf\l/ve%?q%trgﬁug?%lﬁ?ﬁgﬁﬁ{gﬁg%%aﬁw%%| ch
suggest t hpdcketr detee elysteas i356odanTha QR  audQuopahethads am ushe tpdetkmingat a

t Ho di f f at threshal d.val d. for ,t handd
S P dup Bt redeivel Sl BRARY Rordn Batie? Bl yREH o T dhe and
prevent pi fhgespOINAs Meed @ dt@ e whdther NBG Givhel) lidke foraRa vbib@ditgysyatiens. WO

2006/ 028716 PCT/ US2005/ 030230 19 [00685 Tabl e 2 shows vari ous .t hreshol ds
used for hERISETPANAASKR diieTig Brrshpld g esed tordeterminethef fhe sraimaldips dodsed
ELG S. Th o I i wigt her
@e pi | ot ?rggﬁﬁ;wg?lgg%e%géa%%&ingﬁﬂ gs@ﬂ??ﬁgﬂgﬁ% |°¥y’8§%‘$g§£ﬁ1€18§&85e to
conput e t heysteompd&blee? piljooshosisr exemphernwalupe fqrQhe vREnieuPthvedinldandOfeh up

t hreshol ds may .t hus be_called pil.otgual ifigfati t hreshol.ds .f or
handdown aﬁ]ﬁes (e)alﬁd‘ﬁap‘fesrrg%glcs? iet%/eeﬁ%?.d’ Jl:ﬁee?lﬁ%%‘o ov%h(fi% aaﬁibﬂpg?tﬁ?"é%ﬁ%oﬁ’%s are
used to detanpitn®nwinuhdon,t ditpifo enagaentnt! bad spagked adhibee Sesdaired s
good. The Qth do and Qth. up thresholds are used to term whet her the
recei ved sPUHRIMEqEFAcESsHEsy ety eenothe nspkey ol %’9@%qu ! oGt e &/l
threshol d {gSg U8 @ ol enclSsRnEveLHYOBENSEtelN] vARUARp & atihdWcehRos) he

voi ce/data systemis good for handdown. The Tth threshold i's used to
determ ne that the termnal has indeed entered weak coverage (and has
not just tenporarily |ost coverage) FT#le2he packet data system Table 2

al so shows exenplary values for the varjous threshalds. Qher threshold
val ues may al so peTwsskoldstoe Handaswe! 0 val Tigeskoads foe Hatep m ped by

Piy_an -11dB P up -10dB

Ci_dn -7dB Cin_up -5dB

Qth_dn 50% Qi _wp 75%

Vi an -14 dB My up -7dB

Tin_an 4 seconds U wp 300 ms

[0069]  FIGS. 7 and 8 show exemplary embodiments of handdown procedure 350
and handup procedure 352, respectively. These procedures may also be implemented in
other manners and/or use different metrics, thres_holds, criteria, timers, and so on. For
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 (Ty ) 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.



conputation sinulation, enpirical neasurenent, and so on, to achieve the
desired switching characteristics between the packet data system and the
voi ce/ data system (e.g., to favor one systemover the other systemin
various operating scenarios). Table 2 Threshol ds for Handdown Threshol ds
for Handupo 20mh28tms - 11 dB Pth_up -10 dB Ch do -7 dBrCrtuseqso%ngiB Q h
do 50% Q@ h_up 75% Vtn_an 14 dB Ml @ 7 dB Tth_dn 4 seconds Ut hup 300 ns
[0069] FIGS. 7 and 8 show exenpl ary errbodl ments of handdown procedure 350
and handu ced 352,..res ved y [ [ S

i mpl ement 2‘387 f’l?t n%l%thoélr r@S"e 55‘7 4 deten I?eg é‘?"eﬁ%ﬂ% %?gggaf{ ac&%teds%ﬁol ds,
criteria, dystemrad pmﬂdmmdmﬂmn toemgmateea ddtanalliprithraobeig systedb vindy  use a
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anot her exawgage fd@rtpé:gmtéﬁfata?é@teaﬂﬁm%% calpyri @hitiont B&uce€ iFRASIabRitP bf ot

strength netric rely on the received signal quality metric (Q
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VD 2006/ 02§, utBEI/ H%@&Qés/s%g%ﬁ{t fo?szlﬁIf()Qazmesg@ﬁ lanQrWdidhat hQfme ocedur e

354 determ nes e coverage he packet data system and provides an
i ndi cati onf00®l]or i @alrhatlglnatmmmcﬂdaﬂelﬁmrn&y ke llumﬂttlmnt@ymtthmanwtwmer pRy be

t he packet data_s e voic data s stem |t ef ect
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reduces t hgropydaleedsi2l bt diffefent ertbiia Seldiphrbghiold wahseso Eallfwlgﬁﬁﬁkteprodatu&:
system mnim zes unnece ary delays in data caII orig {lon and

reduces sefifpmayn¥se de o rdesk ip SHetimannersy | Fgy Wﬁlﬁ call pagmatleh e
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nner handup procedure 352 an use the sanme criteria and

thr es hoI d fﬂalth;e@ma@amw@m to W@m@m@cmwmﬂtﬂﬁ befiter teprginate g caler i a and/ or
threshol d es F%lést%us 9&'&%&58?8&1% odirRant o‘in?éf-m a?%(%sﬁrhﬁgsemm ed

i n ot her I~ exa origination procedure
utilize rrebrta mfsthé:ten@mahnd FM}f br Onhthe ﬁ:awkxelthrﬂtahmastymtaammmmtfoﬂmd\/ for

the voice/ emto term better to ate a
cal | 1 0075 B 6TR ot ahoBr BLe arckst i BRLahesbeapient St i na
130x, Wwhi Cfirokies a received signal to a receiver unit (RCVR) 914. Receiver unit 914 conditions

=)

(e.g., filters, amplifies, and frequency downconverts) the received signal, digitizes the
conditioned signal, and provides data samples. A demodulator (Demod) 916 processes
the data samples and provides demodulated data. A decoder 920 deinterleaves and
decodes the demodulated data and provides decoded data. The processing by
demodulator 916 and decoder 920 is typically different for different radio access
technologies.

CD [0073] On the reverse link, data to be transmitted by terminal 130x is processed
(e.g., encoded and interleaved) by an encoder 940 and further modulated by a modulator
(MOD) 942 in accordance with the applicable radio access technology. A transmitter
unit (TMTR) 944 conditions the modulated data to generate a reverse link signal, which
is transmitted via antenna 912 to one or more 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 detenmination 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



one of the terminals in FIG 1. On the forward |ink, an antenna 912
receives forward |ink signals frombase stations in the packet data
system and the voice/data system and provides a received signal to a
receiver unit (RCVR) 914. Receiver unit 914 conditions (e.g., filters,
anplifies, and frequency downconverts) the received signal, digitizes the
condi t i oYEAZWPYIAIS and provi des data sanples. A dennHEW%§8WWF%EWDd) 916
processes the data sanpl es and pro@?des denodul at ed data. A decoder 920
dei nterl eaves and decodes the denodul ated data and provi des decoded

data. The QERGRSahdFurkther coRpREHIaLoEd St ynditdesndates $t0ht Servinpitesd | Y

different for different radi o access technol o%i es. [0073 the reverse
link, dat aSt#tonGe based panthe pilef BeasuerRntgaContspler D30 glsgcoupntss thegvagous

ded I m
encode anﬂ%el{%%?wget%vwénmc m&qg@%ﬁ %teeg%@ggt {1&!5 tsglﬁé modiiigdoly a

modul at or | 942 In accordance Wt I cable radi o access
t echnol ogyfurthent implemients chanddenn ProofiRe 94Q bamiupt pssdurtie3Ppdudacdl dat a

to generate.a reyerse Jlin i gnRal. Gh is.tr itk Vi a 912
to one or SBRBEChBR) d0% VAT limed Y8 it PR s e 2 ARV
cont r ol | er hf&d@owh, tasdi®, apeeall baginstfonviaodeduss prchCasthe Makl Rbvesage tirtkérn

term nal 30x. renory. unjt 932 stores d nd program codes used by
control | er%5@&%%?%@@%@5%6%ﬁ?@g?QS?@%?BT‘B%gS ¥ affjees are

det er m nat {2 RABmAMSt €M swi tching, a searcher 918 within denodul ator

916 perforns searches for pilots fromthe voice/data systemand the
packet daltd76lyst &hy cascrage detemaingipncanst psiane switglong daehmiuey idgessibed

measur enent s . (- : an I . ages
tho pi 1ottt dbeyile Bife ity Mich B aREESE ERmitp B Bhalgnd

CT/ US2005ifi 368 ed 2 hesdwangt exftvarg drua tdvenbiratiop uhesof. e cléirve dhaslvgnal
gual ity estimates for the serving. base station(s) ,based on the pi] ot
neasur erren’t“%p.quﬂfﬂstflnrc’81 fhs, Prgosgsing é@“%%ﬁﬁﬁ%%&? Rt GGG Coyerage, E%Jed to
det ermi ne ghedeGONRRiAYBetifeeh BRtRARGHS! bedigipRenterifell &thi oI s10hb@rapPBitiod ur t her
i npl enents handdown procedure 350, handup procedure 352, and. call

ori gi nat i ofPepisciaETtedciuIta (ASHes), digialngnal Frorsssory (LD9RS).t digdH signabd f or
th handd : | i qi i k
e

coverage timer, “the noni t or” SO O r 934
al so i ndi cgttesraseAPSAa); phwsssarsecontwlltre, perd-omtmetiers] OET@rocEssors; other age

det oL et oA TSl P AR B LR SR
thereof.
[6077]  For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
fonctions described herein. The software codes may be stored in a memory unit (e.g.,

memory unit 932 in FIG. 9) and executed by a processor (e.g., controller 930). The

memory unit may be implemented within the processor or external to the processor, in
which case it can be communicatively coupled to the processor via various means as is
known in the art.

[0078] The previous 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:



i npl emented in hardware, software, or a conbination thereof. For a
hardware inplenentation, the processing units that conpute netrics,
determ ne coverage, and decide sw tchj,ng between systens may be

i npl enented within one or nore application specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal processing
devi ces (DEPRRIMS progranmabl e | ogi ¢ devices (PLDs), field programuable
gate arrays (FPGAs), processors, controllers, mcro-controllers,

m croprocessors, other electronic units designed to performthe

functions described herei.n, r a conbi nation. thereof. [0077] For.a
sof tware i npl err%‘nt at iaolr%l,elﬂ{%ﬁiegf ggﬁﬁlp%l& “YEdsS 8203 %Feéers% ?%Vllﬁlélcanon

i mpl enent eglyswnt,f&oﬂ@ﬁwhg_s (e.g., procedures, functions, and so on) that
performthe functjons described herein. The software codes may be stored
in a menmory uni pbigiaing at leps pee yeepivad 9gml jqyalily Gstighteafra abesstpee bbsg a
processor : control.ler 0).. The nory. unit.. may. be i npl-enent ed
o thi o ne T Sl ER 7 b ool P SprBe ety R SRS can

be communi gahiaelbysieadl Behshenidd@ processor via various neans as is
known in the art._[0078¥ The previous description of the disclosed
enbodi nents is PREUREEdIiEH rapfapl kasehop heryolsagkeng egeivedt hgnadrquatiy make

or use theesﬂ\?\nﬁaﬁ??@tthé ﬁ\{%ﬁ {)/@é%agé/gtra{.i WS g nodi fications to these

enbodi nent S erea apparent 'to those skilled in the art, and
the generic pri gatphiahegdehdithadhbanetngdray theesanp iLgdoddbgehen el nent s
w thout departing fromthe spirit or scope of the Invention. Thus, the
present i nU8HtGon is not intended to be linmted to the enbodi ments shown
rein but is to be accorded the wi dest scope consistent with the
principles and novel features disclosed herein. [0079] WHAT | S CLAI MED

I'S: 22 CLAIMS 2. A ma¢ hechodfoldei@rintritegeconpesiage of a wrel ess
conmmuni cation system conprising: obtajning at |east gne received signal
qual ity esti mat btainga Plugddy oppidotsisaath sptinaten fog @) etabity 9ldrasesietions

transm ssi inthe signal quality estimate is different than a
pil ot st reﬁg%lﬁ%{a{gh#gnent; deriving a first netric based on the at | east
one received si gaalinguakddnd medt bartenfthe phikgitabl bRasdtreaph ddasates f@at i on,
and determ ni ng whet her the coverage of the systemis good based on the
first the plurality of base stations, and wherein the covefage of the system is determined

further based on the second metric.

3. The method of claim 2, further comprising:
deriving a third metric based on the plurality of pilot strength estimates for
the plurality of base stations, wherein the second metric is a sum of the plurality of
e pilot strength estimates and the third metric is a maximum of the plurality of pilot
e 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 I, 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.



metric. C 2. The nmethod of claim11, further conprising: obtaining a
plurality of pilot strength estimates for a plurality of base stations

in the system and deriving a second mgtric based on the plurality of
pilot strength estimates for the plurality of base stations, and wherein
t he coverage of the systemis determned fiuher based on the second
metric. 3. The get hoth®fmehad N2 claimr 1 hefhee@APIkS HBGVing ethi VERG Redildi rd
metric based on the plurality of pilot strength estimates for the
plurality ¢fmp&Ese stations, wherein the second netric is a sumof the
plurality of pij Str I . t thir [C I Xi mum
of the plurali t%l/ét(gl#m%é]fgg{}%ers}f) fgér}%{&%ﬁ%%f Sﬁﬁgfoég?wl}iﬁﬁeq tg}r:‘éali haste %én&e\'}%r age

of the syslginons retetvedRignaldyfalitst ddematdostagdedfbr eattlbdst nd'Bist istitiod forThe
met hod of claim1, wherein the first nmetric is conputed based on the
recei ved sihghiane igieardltandesti mate for a single base station selected for

data transm S.Sécg‘igputﬁi tﬂ-pﬁrsmepf)cdoa%d ?I!l ﬁl'e%t%.’det%’*ﬁ%{ &l 'k r?e%%g {1 fe iE@?Va?.t
| east one recei Ve SIggna quality estimate i's i'ndicative of -a

signal -to-noi se-and-interference ratio achieved for one of the at |east
one base station. 23% 6. The nethod of claim1l1, wherein the deriving the
first metric conpri 8% mahed npinickgmaly avherginr thgaderivipandsi 851 omeEsr each
time interyal ]%%ged on the at |east one received signal quality estinate
obt ai ned for the at |east one base station for the tine interval, and

conputing the fidtsiminiira ratelfas dga aandrhiesioate cdel gmaiines af bascéaahhd atme
interval. 7. The nethod of claim1l, wherein the deriving the first
metric colipttionssecgbied siEnal figlily estimats oftaiged Forihapdpss enobase satigadd ti ne

i-nt erval bﬁl%%ﬁjlheoi%te%@éﬁ at least one received signal quality estinmate
bt ai ned for the at least one base station for the tine interval,
ascertai ni ng anagvesiage apeweapt pgeefge dfenaeiir-mull tatgsatedetamenetetaed m ned,
and

computing the first metric based on the average percentage of time for non-

null rates.

8. The method of claim 7, wherein the ascertaining the average
percentage of time for non-null rates comprises

for each of a plurality of time intervals, setting a filter input for the time
interval to a first value if the rate obtained for the time interval is a null rate and to a
second value if the rate is a non-null rate, and

filtering filter inputs for the plurality of time intervals to obtain the average

£ percentage of time for non-null rates.

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, wherein the signal quality
estimate is different than a pilot strength measurement; 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



conputing the first metric based on the average percentage of time for
non- null rates. 8. The nethod of claim 7, wherein the ascertaining the
average percentage of tine for non-null rates conprises for each of a
plurality of tinme intervals, setting g4filter input for the tine

interval to a first value if the rate obtained for the tinme interval is a
null rate and to a second value if the rate is a non-null rate, and
filtering firfidrarini thpuysiehomund veheplinirbs contradfer is fimtiientoperasilvs th aledbd ai n t he
average percentage of élﬂE faor non- gull rates. 9. An@@? aratus ina

Wi reloss o mekts Rased gu dhawlugabipnpl % gireneth saiaMea dsEIRS Ehet o
obtain at |Lga |@?ﬁgﬁ?ﬁn@ﬂh&’&%019“@'5&‘50“% 1tlérate for at | east one

base station s ta transm ssion erein the signal quality
estimate is different than a pilot strength neasurenent; and a controller

operative to derjve first ¢ based on the at |ea t one received
signal quality Ly T nfbemmBraiine dim £ 3gterdh thaseolet RateaRBege o

det er mi ne dé@%lﬂ@ét&@‘f&rcﬁ%ﬁﬁﬁfﬁ é?s?ons%%é‘dﬁ'thﬁe 8991038880 the R Geali d®

metric. 10. The apparatus of alm9, whereln the denodul ator iIs #urther
operative teoeiobd signalajuplityreatiintie cdftatpsd for tlst at dergt bneelstse satios férahe ame

plurality of base 24 statigns.in the sy m, and er el econtroller
i's further EE 210 s Mol mBR okt e dehed s BRIty of
pil ot strepgtb,estimates and to deternmne the coverage of the system

further based oh the second netric. 11. The apparatus of claim9, wherein
the controller is further operative to determ ne a rate for data

transm ssion fo eaﬁﬂ time i ntgfgc\fal \%& the at | east .one received
signal qual i ty b AgBr AR By 1’%’9 1oL eSO RNHCEOR Y FRF or
&}e tine lsrhtﬁaﬁk@fldataas@*gteﬁlocaﬁé’ﬂ@%f o%f&@né ﬂ%_{cﬁétd’ﬁ?ét[e'rﬁc@ase‘j on the rate

ermned for each time Interva he apparatus of claim9, wherein
the wirel ess comruni cati on system |s a packet data system capabl e of

i di ket dat t
Communi Cat | an Syt en"GBRPIS G YA S e Ghhcl WG PTPOSRE one

recei ved signal 1n%.‘t?§ fob Yobestih it ?eagtq{ne%cét@e%lsé nd? Yaal l?t?'se%ttﬁfa%t foPRt RAkect ed
for data transm ssion, wherefn the signal qua |ty esfimate is different
than a pil otie sise stagoh sq:i:etasdj fagrviatet transmission, wherein the signal quality estimate is
different than a pilot strength measurement;
means for deriving a first metric based on the at least one received signal
quality estimate for the at least one base station; and
means for determining whether coverage of the system is good based on the

first metric,

N 14, The apparatus of claim 13, further comprising:
means for obtaining a plurality of pilot strength estimates for a plurality of
base 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 deriving a first netric based on the at |east one received
signal quality estimate for the at |east one base station; and neans for
determ ni ng whet her coverage of the éysten1is good based on the first
metric. 14. The apparatus of claim 13, further conprising: nmeans for
obtaining a plurality of pilot strength estimates for a plurality of

base stati onsmefinst ¢ oSO tIRNGrMBRME bAE] RMhY 8 dRiesBaRAGMBIHI C based
on the plurality of pilot strength estimates for the plurality of base
st at i onstimar@iesvier ei n t he coverage of the systemis deternmined further
based on the second netric. 15. The apparatus of claim 13, further
conprising: neans for determning a rate for data transm ssion for each

time interval 16.basngmae§sble réddableagbdi@ "®r seeRicVREred Mg ofdktdld fy aesti mat e
obtained for the at | east one base station for the tine interval; and 25

nmeans fofel@B¥pi®ti ng the first metric based on the rate determ ned for

each time | ”&ﬁ%ﬁﬁ%{g Fea:sLl;Gdne'g’ecpe{ixpe%es% Sh%{ ql{iag]?}g %sﬁi{rfat%o%iaﬁeé%&n%%ﬁ%j SE%EO& ved

i nstructions Oper e’in ermmna ain

si gnal quaki titeRsd icombRmMi@tioRtsykeRsS indnelcbRE efost @itd AnsmiksidnWor e¢leess
communi cation_system and sel ected for data transm ssion to the term nal
wher ei n teREING], givhereduala signals Upaiy eestignalil fif dilderent Hun a pidtotiresgihengt h
neasurenﬁlré%s'ur éﬂt-ve a nmetric based on the at | east one received signal
quality éstinate Tor the at |east one base station; and determ ne

whet her cover ageeaf mkhi siged emthsatdend ohasediven sighel fellity estindafe féx met hod
of switching a term nal between first and second wirel ess conmmuni cation

syst ens, the PlinfgasoBttinapid at | east one received signal quality
gstimte for 8&@!1?%%@8@§rQﬁﬁﬁge%%ﬁ%kgﬂm5qS&g§1%%%EéP%¥§£%%%.“here'n the

‘signal quality es enrs ere an a~pito reng measur enent ;
deriving a first nmetric based on the at |east one received signal quality
estimate for the at | east gne base statjion in the first system and
17 A method of switching a terminal between first and secdnd wireless
communication systems, comprising:
obtaining at least one received signal quality estimate for at least one base
station in the first system, wherein the signal quality estimate is different than a pilot
strength measurement;
deriving 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
determining whether to switch from the first system to the second system, or
from the second system to the first system, based on the first metric.
o
18.  The method of claim 17, further comprising:
obtaining a plurality of pilot strength estimates for a plurality of base stations
in the first system; and
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



determ ning whether to swtch fromthe first systemto the second system
or fromthe second systemto the first system based on the first
metric. 18. The nmethod of claim 17, further conprising: obtaining a
plurality of pilot strength estimatessfor a plurality of base stations
inthe first system and deriving a second netric based on the plurality
of pilot strength estinmates for the plurality of base stations in the

first system dandnphehied meltdebswd be thefdt 0mst i Fiiot Strengdly séteiatt eortthe second
system or fromthe second systemto the first system is determ ned

further Baked % hapesabephdhgseeand sysiom, b wheichbrestvitchdram 118 fisur t her
conpri si ng. j.ni ! estl for at |east
one base@git%{ﬁ?%ﬁ{egﬁw}dﬂsgﬁgg@gﬁ?j&s}&g? %kn@{hgﬁé&g@%@éer@%d%gat hird netric
based on the at | east one pilot strength estimate for the at |east one
base station i.n the_second system and wherein the switch fromthe first
systemto theQQecoﬁéleé%]ﬁ@ﬁﬁyimﬁ’e]tgeﬁ#ﬁ}ﬁéaomﬁﬁlﬁl%r based on the third
metric. 20. T : | ai Jp.: r LS00, .ni.Nng an
aount of i1 meihar s mih dFih i A R bR R e
the sw t ahd fwleneih hibe kivitslt fows tienfitsd st hiemstectha desyslt 8atcns idéétermmhaed
further based on the anmount of time the_second netric is below the

t hr eshol duspgr hased opgihe gRaupkal g t8e sPrad mets: Istglopnbe tugshold ¥alng:
deriving a third nmetric based on a maxi num of the plurality of pilot
strength estimates for the plurality of base stations in the first
system and wér ei Mhimestbod dfodtaind riohurtiee camporidg:system to the first
systemis determ.ned further based on the thi tric. 22. The nethod
of claim 17, ﬂawmg@t@%ﬁqt%? @%egﬁétaemﬁlm%#gwipiﬁﬁflmef Rs#zﬂt gl r st
petric, [ i f y -t f st
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The net hdobnothecieadmd 22tent wr theefirst oyypmm & dgernded¢defimihei basedronamtouintd of ti e
the at | east one base station in the first system was nonitored, and
wherei n tH& el jability of the first metric is deternined based on the
anount of tinme the at | east one base station in the first system was

noni t or ed.
22.  The method of claim 17, further comprising:

determining reliability of the first metric, and wherein the switch from the
second system to the first system is determined based on the first metric if deemed

refiable.

23, The method of claim 22, further comprising:
determining an amount of time the at least one base station in the first system

was monitored, and wherein the reliability of the first metric is determined based on

o

the amount of time the at least one base station in the first system was monitored.

24. An apparatus comprising:

a demodulator operative to obtain at least one received signal quality estimate
for at least one base station in a first wireless communication system, wherein the
signal quality estimate is different than a pilot strength measurement; 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.



24. An apparatus conprising: a denodul ator operative to obtain at |east
one received signal quality estimate for at |east one base station in a
first wireless communication systemomherein the signal quality estinate
is different than a pilot strength measurenent; and a controller
operative to derive a first netric based on the at | east one received

si gnal qualitysestihatpph@tust B il €astwiRign bdsedshalilabr 11§ flgef i rst
system and to determ ne whether to swtch fromthe first systemto a
second whpBttEgsto glipuhi daelinok pdelepyength itomiehéorseqdwalityst baset o t he
first sy . e fi st -matri . Th aratus of claim
24, wher %%tgéﬂsﬁg%%eﬂn%g%%et%grmﬁsw hfellif’rnfqﬁ}aercoglggﬁ%ltlis \%lgﬂ % Oﬁgli%‘g?%{oa eﬁll Gral | ty of
pi | ot strebgd hedsd bartiam herplaaplyustapilot ¥iredgth@sematet d@d @BSplhMlityher first
system and wherein the controller is further operative to derive a
second nBaEistatloas iy tenfirsh syyieraraay toydegrmine whetber EngvitcheBoinnidie dgst or t he

pluralit e ' in i i whet her
to switch %%ﬁ?%ese %I?E%y%{%iis({l e@%rﬁ? (t)ﬁet {%Egcﬁééﬁs%eﬂoﬁ@%e%%t %&Eﬁ’%ﬂﬂﬁ?{e second
syst em t Basehenfiid Stosysterm further based on the second netric. 26. The
apparatus of claim25, wherein the denodulator is further operative to
obtain at least one pilot strength estimate for at |east one base station

[ th h .t -0l ' ti t
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for the aperhibash cdien bakest it giloDfrdngtt ddersecondr Rysite@mardsthidordi@t er m ne
whether to switch fromthe first system . to the second system further
based onthenscensh pgteppand cvhepan thy, gomtpier it fisthgt oprative tosderiyser Bid t he
ontrol | | t hen..operaki : i i i n a
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of base st Bn&e sgrohdheydtern ahd syddtemiandhitberdetsevitch fiem Madirhesysttm swit ch
fromthe second systemto the first system further based on the third
metric. oBhestrend shasmdyshespagdandhotdirdiperiei n the first systemis
capabl e of providing packet data service, and wherein the second system
is capable of providing voice and packet data services. 29. An apparatus
conpri sing: neans The aphiraiunbhcaan 2beabércimtbhe centedliseds Sirdpeabpaatile ty
estimate far  at I?aat ) . . :

to derive 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 to determine

whether to switch from the second system to the first system further based on the

third metric.

28.  The apparatus of claim 24, wherein the first system is capable of
O providing packet data service, and wherein the second system is capable of providing

voice and packet data services.

29. An apparatus comprising:

means for obtaining at least one received signal quality estimate for at least
one base station in a first wireless communication system, wherein the signal quality
estimate is different than a pilot strength measurement;

means for deriving 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

means for determining 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.



one base station in a first wireless conmunicati on system wherein the
signal quality estimate is different than a pilot strength neasurenent;
nmeans for deriving a first netric baged on the at | east one received
signal quality estimate for the at Teast one base station in the first
system and neans for determ ning whether to swtch fromthe first system
to a second wreless communication system or fromthe second systemto
the first system based on the first metric. 28 30. The apparatus of
claim 29, furither Tomppasiusgl ceanrd, fuotheobinagmsimg a plurality of pil ot

strength estimates. for, a.plurali . base stations i.n the first. system
and means. f o9t Aper e ik e L EuTh A ARSI & PReB R or | ot
st rengt hyas@sihiibmtishd @t &R@nladgal ity of base stations in the first

system and wherein the swtch
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



