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GENERATI NG P#\ltﬁl]ifﬁo ERENGTH MEASUREMENT MESSAGES BACKGROUND OF THE | NVENTI ON
5*1. Field o € Tnvention The present invention pertains g&GdfCa0438Y t he
field of comrunications, and nore particularly to generating pil ot
strength measurenment nmessages in a 10 witel ess conmmunication system 11.
Background In the field of wireless communi cations, several

technol 0gy- based{EYHOBANDS 'ARATUS%Q(;!EEN% Copyj egp. bet ween
o b e st on o ee o A R TR AL ERE on

a wWreless base station. These include both digital-based and anal og- based

standards. For exanple, aBWUKGROUNDOF THESRIVERTIBNT Standards are the
Tel ecommuni cati ons 20 I ndustry Association/ Electronic Industries

Associ at i%n (TITIAVEIA) Interim Standard |1S-95 series including I S-95A and

| S-95B, entij 'lﬁgld'M)ﬁMﬁ h&bhon - Base Station Conpatibility Standard for
Dual - Mode W deband Sprea Spectrum Cel lular System™ Simlarly, anong the
di gital -based PCS standards are the Anmerican National Standards Institute

(ANSI') J-STD- 008 ' Lt "Personak Stati - [Base Stati.on
Conpat i bi ity Reqﬁ?gré%éﬁ?gﬂ‘fvgbh?ﬂé’%?t&‘g? Sgtly & e 1o of Sriman iy
Access ( CDMAgndParcse palti Gderiy o genkratiny pilenstréngtiimiersunanefiDésfigee dn a

di gi tal tandarf?g include the tinme-division nultiple access (TDVA) based
d obal §§’ste‘i’ﬁrf2 S TP EUESIMR A ons (GSM), and the U S. TDVA standard
TIAEIA I S-54 series. 30 The spread spectrum nodul ati on techni que of CDVA
has signif mn}B Edvant ges over other nodul ation techniques for multiple
access conmuni-@& stens. The use of CDMA techniques in a multiple
access conmmunication systemis disclosed in U S. Patent No. 4,901, 307,

| ssued February 13, 1 _9? ejnt I tl ed "SPREAD SPECTRUM MULTI PLE ACCESS
In the field of wireless communications, several technology-based

15 standards exist for controlling communications between a mobile station, such
as a cellular telephone, Personal Communication System (PCS) handset, or
other remote subscriber communication device, and a wireless base station.
These include both digital-based and analog-based standards. For example,
among the digital-based cellular standards are the Telecommunications

20 Industry Association/Electronic Industries Association (TIA/EIA) Interim
Standard 15-95 series including 1S-95A and IS-95B, entitled “Mobile Station -
Base Station Compatibility Standard for Dual-Mode Wideband Spread
Spectrum Cellular System.” Similarly, among the digital-based PCS standards

“are the American National Standards Institute (ANSI) J-STD-008 series, entitled

25 “Personal Station - Base Station Compatibility Requirements for 1.8 to 2.0 GHz
Code Division Multiple Access (CDMA) Personal Communication Systems.”
Other non-CDMA based digital standards include the ime-division multiple
access (TDMA) based Global System for Mobile Communications {GSM), and
the U.S. TDMA standard TIA /EIA 15-54 series.

30 The spread spectrum modulation technique of CDMA has significant
advantages over other modulation techniques for multiple access
communication systems. The use of CDMA techniques in a multiple access
communication system is disclosed in U.S. Patent No. 4,901,307, issued
February 13, 1990, entitled “SPREAD SPECTRUM MULTIPLE ACCESS
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01/ 60106 PCTA{SQilécRde333 2 REPEATERS", assigned to the assign
present invention, of which the disclosure thereof is incorglg?glijg@m%g/”

reference herein. Space or path diversity is obtained by providing nultiple
signal paths through sinultaneous |inks froma nobile user through two or
nore cell-sites. 5 Furthernore, path diversity nay be obtained by

expl oi ting t RENAATERG!, ssigned aorthatassignee ob tis® peasdns ROEAtVR, HF WPRITRItAE bY
al l owi ng a signal _ar i vi W th differen ropagati on del ays to be

recei ved anddgsrcgoéélg%g}fr %ﬁg}%qoép%ate@g € %ﬁ‘eﬁ%lf‘h diversity are
illustrated in U SpaRadephtiNdivedsitPls 50thindd BYSSkovMRnGmade Wil ed
"SOFT HANDOFE | N EP LLUEAR %% TELEPI—I_C]\lEyg%gTEM'fg and !ﬁ]’%‘?&‘&%@;&ﬁ 1;’No.
5,109, 390, i S¥QughAsruitangous hoks frogmeimelide ussribreugl tREGE! vBRe Lll-StEDVA
CELLULAR JEL ERHRNEMoSYSTAM' dihg ' ' of,. t he present

i nvention and | ncoropor ted E)y %Q¥?§k%%§?@p&ﬁ%ﬁ?ﬁ&&%& F}bﬁjﬁ%}gﬁpgi?s of
fadi ng can beényigerment deaughspreadispegtrunr pabcessing exalbowinigna sigBMirraysg em

by controlli [ ' 3 emfor cell- site and,nobile unit
p)c/)wer cont r:)f}lﬂp{s d??%%b%i:gép?gé(@%d%&@%}rﬂ glﬁkf.ec%l,vsgérfgﬁ,roc?%%‘aé&péﬁtﬁlﬂer 8,
1991, entit| BeathpiEEHIpANRINPRARATES ISR teGINT B, LR Aeh TRANSNDSSIODNISEGMER | N
A CDVA CELL R L ELEPR E.. - i .. 0 3,031, filed
Noverber 7, TGN 210 SB6Hatedorh § HeANIPEReaNDia (EhA. Sk L ULAK

i nventi ol) THELHBEIQINEGYSTEMChandUeS. Patena Nail3, 108 o0 660%d &ﬁf‘ilnzﬂ,i fatl on

prasem e, VNG SSHSRETY el B LB S oR BRI,

CDMVA CELLULARYSTEMERHENR SYSERMI, taShlednadet e td”fetl?éi:!r%&ﬁ v diioR’ fent
i nvention, of 25 whi thht e di sclosure the%eof IS incorporated by refterence

herein. The ’QFBFR—%@Wldi . erﬁ&?%h?’?“&l | describe the use of a pilot signal
TS when B w1 O e e o o CATUE, SENLRRIR b el s
t el ephont® i sextehfeingg GEMMA; systeradin exrdtolling dvansimitter powero e dystemfur cill-
I ncl udes, angpgaRd Hbbile unit power control is disclosed in U.S. Patent No. 5,056,109,
issued October 8, 1991, entitled “METHOD AND APPARATUS FOR
CONTROLLING TRANSMISSION POWER IN A CDMA CELLULAR MOBILE
TELEPHONE SYSTEM”, Serial No. 07/433,031, filed November 7, 1989, also
20  assigned to the assignee of the present invention. The use of CDMA techniques
in a multiple access communication system is further disclosed in U.S. Patent
No. 5,103,459, issued April 7, 1992, entitled “SYSTEM AND METHOD FOR
'GENERATING SIGNAL WAVEFORMS IN A CDMA CELLULAR
TELEPHONE SYSTEM”, assigned to the assignee of the present invention, of
25  which the disclosure thereof is incorporated by reference herein.
The aforementioned patents all describe the use of a pilot signal used for
acquisition in a CDMA wireless communication system. At various times when
a wireless communication device such as a cellular or PCS telephone is
energized, it undertakes an acquisition procedure which includes, among other
30  things, searching for and acquiring the pilot channel signal from a base station
in the wireless communication system. For example, demodulation and
acquisition of a pilot channel in a CDMA system is described in more detail in
copending U.S. Patent Application Serial No. 08/509,721, entitled “METHOD
AND APPARATUS FOR PERFORMING SEARCH ACQUISITION IN A CDMA
35 COMMUNICATION SYSTEM,” assigned to the assignee of the present
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candi dat es Cdé‘tatl&e(f’éﬁl ded into four sets. These sets are used to

prioritize the pljsots and increase the efficiency of searching. The first
set, referred to &ge PW‘WF‘\EOS%QUTEC"QW%Y@%&B@ asgulringnthe pllhzttcl‘ameel

currentljpi ns@ﬁé‘lﬁ‘!fbrﬁ%b@&aﬁ’bﬁé‘h&i‘& o%e% WetRBin Hbg% i zﬁ%g.ﬂd Shke t b

referred to as the Candi date Set, rirses ase st ave een
det er ni ned t YaBangfordandpti dhe %@blehgsmstabon@andxdases dam hehadivivbéal irgo $twat i on.

Base statio a su ed 0
ener gy exce%glss gﬁgﬁﬁggﬁuﬁguﬁ res eﬁw %ﬁg ?ﬁ‘%aae < %Cl?‘%é’ st

Nei ghbor Setseamhmg iIhet fizst set;, rdbrltedsm a4 the Anavw‘.ﬁec,ftom i$a3 Bdve statiory ty
of the nobil ncl n th Active Set or
t he Candi dat %‘agﬂﬁ h?ﬁ §8¥ Qﬁ%ﬁ@ﬁﬁr aﬁéf{ w’?‘tths B’ ? A aHQ“Se § RERONEGRRLi st s
of all oktherrefersed stpass dhe . Cdndidatd Sef)Sdbmprisesibagt | atioNS tRAR hbb@ b’@?ﬂ le
station send&

The mobite Seearrpe BIRES Syt rtagRrie b R uet Fuft mobilg o gase
associ ated vmthﬂnoxamyir@fadﬁbd to the candidate set when their measured pilot energy
exceeds a predetermined threshold Tapp. The third set is the Neighbor Set
which is the set of base stations which are in the vicinity of the mobile station
20 (and which are not included in the Active Set or the Candidate Set}. And the

fourth set is the Remaining Set that consists of all other base stations.

In an IS-95A communication system, the mobile station sends an
autonomous Pilot Strength Measurement Message (PSMM) when the mobile
station finds a pilot of sufficient strength that is not associated with any of the

25 Forward Traffic Channels currently being demodulated or when the strength of
a pilot that is associated with one of the Forward Traffic Channels being
demodulated drops below a threshold for a predetermined period of time. The
term pilot refers to a pilot channel identified by a pilot sequence offset and a
frequency assignment. The mobile station sends an autonomous PSMM

30 following the detection of a change in the pilot strength when one of the
following conditions are met:

1. The strength of a Neighbor Set or Remaining Set pilot is
found above the threshold (T 4pp).
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strength to effectively provide communications with the mobile station.
15 Tpror is a threshold value below which the received signal energy is
insufficient to effectively provide communications with the mobile station.

In an IS-95B communication system, the mobile station sends an
autonomous PSMM according to one of two sets of rules as chosen by the base
station. The first set of rules is the same as the rules specified in IS-95A. The

20  second set of rules uses a dynamic threshold defined as:

SOFT SLOPE INTE
S SOFT x10xlog ¥, (Pilot Ec/lo); +222=IN ERCEPT
eA

2

Tow

where the parameters SOFT_SLOPE and ADD_INTERCEPT are specified by the
25 Dbase station and the summation is performed over all pilots in the Active Set.
Ec/lo is the ratio of pilot energy per chip to the total received spectral density of
noise and signals.
According to the second set of rules of IS-95B, the mobile station sends
an autonomous PSMM if any of the following conditions occur:

30 1. The pilot strength of a Candidate Set pilot is found to be above
Town and a PSMM carrying this information has not been sent
since the last EHDM or General Handoff Direction Message
(GHDM) was received;
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I'S-95A and | S- 95§-areEﬁg‘l\s$ﬁ‘?f¥gF BEA?PQI%@ %#P@P%egyg?ﬁew Ppafed A a 1. 25
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base station on nul ti gret EEPM er Gl srsireeeived.nul t aneousl y. For exanpl e,
a 3X/ 1X 1l tHE Tl -eRi olay=S he
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the autonomoys S-AB30L5S 18} i1l IEXPR MR A SybRnt By use three
15 1.25 MHz channels on the forward link and one 1.25 MHz channel on the

reverse link. Another example is a 3X/3X multi-carrier system using three

1.25 MHz channels on the forward link and a 3.75 MHz channel on the

reverse link. In either example, one can see short term fading that varies

from one carrier frequency to another. In such a situation, the IS-95 rules

20 that govern the autonomous transmission of a PSMM are inadequate in the

presence of pilots on multiple pilot channels. Hence, there is a present need

to determine when a mobile station transmits an autonomous PSMM

according to the receipt of multiple pilot signals from base stations in multi-

carrier systems.

SUMMARY _
The present invention is directed to a method and apparatus for
generating an autonomous Pilot Strength Measurement Message (PSMM) by a
mobile station in a multi-carrier wireless communication system, comprising
30 the steps of receiving a plurality of pilots at a mobile station, wherein the
plurality of pilots are transmitted from at least one base station; using a first
pilot strength definition from a set of pilot strength definitions to determine a
pilot strength associated with at least one of the plurality of pilots; checking a
set of rules, wherein the set of rules is for generating the PSMM by
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15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
An exemplary wireless communication system in which the present
invention is embodied is illustrated in Fig. 1. In a preferred embodiment, the
communication system is a CDMA wireless communication system, although it
should be understood that the present invention is equally applicable to other
20 types of communication systems. Systems utilizing other weil-known
transmission modulation schemes such as TDMA and FDMA as well as other
spread spectrum systems may employ the present invention.
As illustrated in FIG. 1, a CDMA wireless telephone system generally
includes a plurality of mobile subscriber units (stations) 10, a plurality of base
25  stations 12, base station controllers (BSCs) 14, and a mobile switching center
(MSC) 16. The MSC 16 is configured to interface with a conventional public
switch telephone network (PSTN) 18. The MSC 16 is also configured to
interface with the BSCs 14. The BSCs 14 are coupled to the base stations 12 via
backhaul lines. The backhaul lines may be configured to support any of several
30 known interiaces including, e.g., E1/T1, ATM, IP, PPP, Frame Relay, HDSL,
ADSL, or xDSL. It is understood that there may be more than two BSCs 14 in
the system. Each base station 12 advantageously includes at least one sector
(not shown), each sector comprising an omnidirectional antenna or an antenna
pointed in a particular direction radially away from the base station 12.
35  Alternatively, each sector may comprise two antennas for diversity reception.
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routing services for interface with the PS 18. Similarly, the PSTN 18

interfaces with the MSC 16, and the MSC 16 interfaces with the BSCs 14, which

in turn control the base stations 12 to transmit sets of forward link signals to

20  sets of mobile stations 10.

If a mobile station is travelling from the coverage area of a first base
station in a single carrier system to a second base station in a single carrier
system, then the rules of I5-95 are applicable. If the mobile station is travelling
from the coverage of a multi-carrier system to another muiti-carrier system,

25 then various embodiments of the invention can be used to autonomously
transmit a PSMM from the mobile station.

FIG. 2 is a block diagram of an embodiment of the invention wherein a
mobile station within a multi-carrier system autonomously generates a PSMM.
At step 200, the mobile station enters the coverage area of a number of

30 neighboring base stations. For the purposes of clarity, the actions of only one
base station is discussed herein, but it is understood that all neighboring base
stations are acting in a similar manner to the arbitrary base station chosen for
this discussion. At step 210, the mobile station is continuously searching and
acquiring pilot channel signals from multiple carriers. At step 220, the mobile



that base station 12. The resulting data is forwarded to the BSCs 14. 0frG 200i
BSCs 14 prqvides call resource allocation and nobility managenent

functional i tYOPESIRE| udi ng the orchestration of soft handoff POFAISAEMI3base
stations 12. The BSCs 14 also routes the received data to the MSC 16,

whi ch provides additional routing serviges for interface with the PSTN 18.
Simlarly, the PSTN 18 interfaces with the MSC 16, and the MSC 16

i nterfaces w t Baicse | i Iy 12 to
rans o set o dereliriotes e pi: Shrengnd OF B0 Rlarkilf A0S 2eBrafiing,” |
a nobi | e st &¢ palot strenglle|dafinjtibns deshrbed \karaye dktestepf 230, fa bsse biasion

station in ' calii ) station,in singl e
carrier syzﬁaz{%ﬂgkﬁgnﬁﬁﬁegétuf%zhg%nrﬁt@ggg Sg%(e?&g’pgﬁ?%gg} gf.‘e IIIUI? hsg?rFBBit‘%é‘
station is toaddldnsnthatfguwidetthe sobéleagtatioh on rthkt gereasfidr fof sytabadirious
anot her | tics ri:er. syst.e hen, various enbodjinents of the invention
can be uggd&j%@rﬁt &EB%%[ I?Fn}‘?geinéﬁ?tﬂ?%’ferp&ﬂ{ dsl?Béf}?egh?seFl G
2 is a bl ocktatirgnhrowghart e qtotedst deberibed i e, Rendheted 238 cddibiel €
station within a lti-carrier a{iste aut onomously generates a PSMM = At

step 200, t RErioEBerAtaA™: HBK Uhilis & IRRRE 104 e ARBENEIN. o At ster R46fthe

nei ghbor i ng phetsik StaodnORSmpasds Eh%t Ry %’So?fth@lﬁmtt Yharit® Sehdions @k only

one base station is discussed herein, but it is understood that all

nei ghbor i ngcpRgigionstset ifertd iar Bearilerrgt itrAnsmaitied af stepndd® Ao steye280.ther ary
base stayi omANRSERHEL Lenbllkss LPSRAGS e cdinpatiEHn %%Qﬁeptﬂ% s’gﬁgﬁ%seatsﬁeggt' on
i's continuously searchi"lng and acquiring Pp|| t channel *signals from

nul ti pl e capneed $he gonditumsApo genkrmtingt IFSNBL. ABG sper026Q)Bhe Thebilostagon
PCT/ USO / 04 ' ; rm j L.I;0 nnel
signal s accgﬁﬁ%@?%@%ﬁg%gipfnoc{ateczlta%\g%%gngiesf ﬁhﬁ?%ﬁgiﬁé%ﬂ%seghﬁeéegg%g At
step 230, atlvametlsichheérem. transnits a rule set for the nobile station,

wherein the rule C | ongist t.hat j.de_t he, mobil e ;st.ati,on on
the generation oﬁ g)hte oér%giﬁg%{s}n%l%%%é 9Wens‘#%hll:g%oteseiﬁ%}g§9 Phare gféﬂeééﬂ i s
repeat e@Sy pelafionredhbyatibefrEbe eretgy iper chip (Bghtothettbeal pecsiessd speseali bed
herein, hencge_s ep 230 can be p f)orr{ﬁdt t ang.ti in thi. enb?ldi nt of
the inventi ﬁl.mkf E{‘gﬁef&gﬂﬂf’é ?lro so that the mobile stafion can still use the rules

of 15-95. The pilot strengths for a 3X multi-carrier system are defined as

follows:

20 (1) PS1=10xlog{primary pilot Ec/Io),
where the primary pilot (typically the one with the strongest transmnit
power) is specified by the base station.

(2) PS2 =10 xlogi[{Pilot Ec/I0),/A, + (Pilot Ec/Io),/A, +
25 (Pilot Ec/10),/A,]/3),
where (Pilot Ec/lo); is the pilot Ec/lo measured on the ith carrier
frequency, and A, is the ratio between the transmit power of pilot i and the
transmit power of the primary pilot, i = 1, 2 and 3.

30 (3) PS3 = 10 x log{max[(Pilot Ec/Io),, (Pilot Ec/Io),, (Pilot Ec/Io),]}.

4) PS4 = 10 x log{max[(Pilot Ec/Io),/A,, (Pilot Ec/Io),/A,,
(Pilot Ec/lo),/ A4]}.



mobi | e station conpares pilot strengths of the pilot channel signals 6 AUAdIL
conditions set forth in the rule set transmtted at step 230. At step 250,
the 10 nobi |IWOSH/4806n generates a PSMMif the conparison at BCEBUSRAR333
satisfies at |least one of the conditions for generating a PSMM At step

260, the nobile station resunes det ectio& of pilot channel signals from
multiple carriers and repeats the nethod herein. In one enbodi nent of the

i nvention, pilot defined in .15 | ation to the ratio of
pil ot energy per %Ltuf‘gﬂgﬁg’;‘g? QOFﬁ'@qu}k‘lap?pgegi W@dggﬁé‘épf@lmeﬂwmﬁr%f noi se
and signal s qpeajfisbin hhae abbeemilitl @rathidefiriadnst thié et diRent bk ege Of

| S-95. The pilot, strengt.hs for, a 3X nu ti-caqréigier system are defined as
fol lows: 20 PYFNHER a1 Be jusgdin JAFREToPT simallen gyultissarnier sistems gy y pi | ot

(typically thg #hiz the e 36 teAAS I Jil ANGHEnh ' | {rBdy DY the
base stat.i on. I21?“(33) %’SZ = 1/3 X Iog{[(ﬁPliclﬁot Ec/ef g@\)ﬁ%& fﬂgﬁz %F}Féé‘tédégl 1I'o) 2/ 42
+ (Pl ot ECFeq)e3rKs]/ 3}, where (Pilot Ec/10), is the pilot Ec/lo measured

on o} o) T RIS e S ABE L DRSO RSB |

power of pilot i and th nsmt
3. 30 (3) PSBe-primaxy|pidgtrak) BEyuasionEE?)] pllot sRiength Es idetdrine®i byothe

Chi ot b 1 O SERE 5 o AL BB A bihasite Rt G Lt ugh « e
pi | ot strengilgs &f updd. olrs Egnataor8 i)ithe magamnuirepoeresadfusted pilspaiseded in
L1 20248, PLA B G5! L01\:88e 1< BB IEnt iy SEbGDl o oo
Echo terns dfy Bghatior (@nnahothieg pakferfadoappicaeh i€ &4 ub€the 5-95 pleeRsies. In
Cauat] on (bl R SHERRGERL3 PR SEILACT L SRLELY, Biihe Sel T of (e
only search for the pilot on the primary channel. Another preferred
approach is to implement a combination of the pilot strength definitions
15  according to specified rules in the rule set. For example, the pilot strength
definition of Equation (3} can be used if the system implements Rule 1 or
Rule 2 of IS-95A, and the pilot strength definition of Equation (2) can be
used if the system implements Rule 3 instead. Using this combination of
pilot strength definitions, the mobile station will report rising Neighboring
20  Set pilots more aggressively and report falling Active Set pilots more
conservatively.
In another embodiment of the invention, pilot strengths can be

defined according to the following equations:

25 (5-1) PS5, =10 xlog[(Pilot Ec/lI0),],

(5-2) PS5, =10 x log[(Pilot Ec/I0),],

(5-3) PS5; =10 x jog[(Pilot Ec/Io),],
where the Ec/lo of each pilot is individually used.

30 In one embodiment of the invention, the definitions of pilot strength
according to Equations (5-1), (5-2), and (5-3) can be used in conjunction with
the 1S-95 rules, wherein the pilots on each carrier are subject to comparisons
as specified in the 1S-95 rules. In another embodiment of the invention, the



wei ghted sum of all three pilots. In Equation (3), the maxi num of al lﬂpﬁaruggﬂm
pilots is used. In Equation (4), the maxi mum power-adjusted pilot is used.

10 A preferr 8P Y9 %ach is to use the 1595 rules with the piRGYUSMOEIFt h
defined by Equation (2). Another preferred approach is to use the IS 95
rules with the pilot strength defined byjdquation (1), so that the nobile
station need only search for the pilot on the primary channel. Anot her

preferred apps ' ' t C ' [ Di gth
et ni 1 ons T aoca: pitol SeTRRETST, Fostoffl PAs! 48 lbd it a By PLABID
the pilot stmdespsdesgebe@ibelasyr of Equation (3) can be used if the system
i npl ements Rule 1 or Rule 2 of 1S-95A and the pilot strength definition
of Equation (2) can be wused if the systeminplenents Rule 3 instead. Using
this conbination bf plhepilet srengthsdsfa MNdighinsr, Séther Réxlmiairﬁngt&&i;ﬁlmtw |
report rising Neiét%h.b%{&trég ﬁg Set pilots nore aggressively and report
falling Active Se¥tp OnBW&& conservatively. In another enbodi ment of
the invention, pilot sp$xsdrhs, can be defined according to the follow ng
equations: 25 (5-1) PS51 = 10 x log[(PilqQt Ec/l10),1, (5-2) PS52 =10 x
log[(Pilot Ec/lo)d, (5%3y hesz[10 Edo&(ﬂlzﬁgﬂcbi | ot Ec/10)3], where the Ec/lo

of each pilot is indivpghialty u?lﬁﬁlxlgg(zkl g one enbodi nent of the invention,
t accor

the definitions of pilot st ren Ing to Equations (5-1), (5-2), and
(5-3) can be usein objolitbe poet sirengthH@SPTSS, and 855 weics Giandidmep! | of 5

rul aos T ot hor SRS ReR ‘e CORREPRIERE sthPREF sb) A0S SERBITBA s0100
10 PCT/ US01/ 04333l dopelixv0.8wd, apidl @ PSMMeraytyingREElinf&36@tiomhds P8bdbeane used
Nei ghbor Set. or  FERbSHIseas b aHoCOutFRaH Mesrabe SHIOW g e EREE hony
Handoff Direction Message (EHDM) was received.
3. The handoff drop timer of an Active Set pilot has expired, i.e.,
15 PS5, < Togrors
PS5, < Tpper — [10 x log(A,)]), and
PS5; < Torop — [10 % log(As)],
for at least the time interval specified by Tipgep, and a PSMM
carrying this information has not been sent since the last HDM or
20 EHDM was received. |

When the pilot strengths defined by PS5,, PS5,, and PS5, are used in
the above set of rules and at least one condition from the above set is met,
the mobile station autonomously transmits a PSMM to the serving base

25 station.

It should be noted that modifications to the above rules using pilot
strengths from Equations (5-1), (5-2) and (5-3) can be made without limiting
the scope of the invention. For example, Rule 2 of the above rule set can be
replaced with the following rule:

30 Alternate 2. Any of the pilot strengths (PS5,, PS5,, and PS5,)
of a Candidate Set pilot exceeds the corresponding strength of any

Active Set pilot by Tcoup x 0.5 dB, and a PSMM carrying this

information has not been sent since the last HDM or EHDM was

received.



P552 > TADD - 110x | og(A,)], and PS53 > TADD - [10 x log(.3)]. 2. Al 0 bohUb 200
the pilot strengths (PS51, P852 and PS53) of a Candidate 10 Set pil ot

exceed the cd¥® g’é $di ng strength of any Active Set pilot by PEIFS0I33X 0.5
dB, and a PSMM carrying this information has not been sent since the |ast
Handof f Direction Message (HDM or Extended Handoff Direction Message

(EHDM) was received. 3. The handoff drop tiner of an Active Set pilot has
expired, i.e., 15 PS51 < TDROP, PS52 < TDRop - [10 X 10902)], and PS53 <
TnRO - [10 x log(A3)], for at least the tinme interval speC|f|ed by T, DRop,
and a PSMM carryﬂléeteﬁit embedoments Qfdhhaavelmorbwralsepbmblndhm@ thest HDM

or 20 EHDM Va3 [ i ned PS511, PS52,
and PS53 are uséJ I'n (?lﬂ%ﬂaaég'g}\}et@% P%#“ ?Bﬁ gﬁgﬁﬁghwl 8 i’té‘BFféﬁ i on
fromthe abodefia'ﬁtonsssmﬁt as PEhePEDOPER aﬁdaﬁsmnAawmbﬁﬁmitﬁi yf thevaspildts a
PSMM to the servi n 25. st atii houl d hote ifications

to the abdbve ?ﬁﬁ‘%@‘ H}‘P{?ﬂ“e%tﬁae‘ﬁg‘lf’ EPF‘ th(esmi? set(gseg) and

(5-3) can beoﬂa(ﬂ)eldmshhﬁgﬂ\ dieﬂﬂﬂuhbngvhxlagnamq)lwt stie@ gt veRhitRih ishied
exanple, Rule 2 of the above rule sef can be” replacéd with the foll ow ng

rule: 30 Al t 3 fRIpBnehonWithanother eandition r engt hs (PS511 PS52, and PS53)  of

a Candi date Set pTh@terﬁB&ﬁﬁ%ty&ff 8@ ihOSRANA ItAS %&@Qﬂg&s@édaﬂym sl Ve Set
pi l ot by TcoM x 5 dB, and a PSMM carrying th I nformati orl has not been

sent since t ﬁemte?sf-' dﬂmned fEHmpmenﬁaaeéuln@dmbﬂg sitiorobes is\mavalling106
PCT/ US01{ 943831 & riduil &frﬁ@f s %%%%ﬁﬁu}d“%ﬁﬁi‘gg«ggﬂﬂ \%ﬁggé hdgssible
and 3

through the conbination of pilot stren w th ot her
pi | ot st r engembogdémients ¢ambe snedified repllowse melsite statiorgs, travebfbimat i on of

these pilot muiti-carrier system to a single carrier system or vice versa.

In an embodiment where a mobile station is travelling from a multi-

carrier system to a single carrier system, a single carrier system uses one of

15 the channels in the multi-carrier system. Otherwise, the situation becomes a

hard handoff. A hard handoff is one wherein the mobile station is

transitioned between disjoint sets of base stations, different band classes,

different frequency assignunents or different time frames. The hard handoff

search procedure will not be discussed in detail herein. In the case where

20 two base stations are not simultaneously in the Active Set at the same time,

the Active Set with multi-carrier pilots is replaced by a new Active Set with

single carrier pilots. It should be noted that one can theoretically perform a

soft handoff between a 3X/1X base station (i.e., a base station that uses three

carriers on the forward link and one carrier on the reverse link) and a 1X/1X

25 Dbase station (i.e., a base station that uses one carrier on the forward link and

one carrier on the reverse link) if the same code rate is used on the forward

link, and the same RF channel and radio configuration are used on the
reverse link.

One preferred embodiment for this type of handoff is to use the pilot

30 channel signal of the multi-carrier system that corresponds to the pilot

channel signal used by the single carrier system. If the channel is not the

primary channel in the multi-carrier systemn, then the pilot associated with

the channel has a transmission power level that is scaled down by a factor A.



5 strengths can be I mpl enented in which one condition of the rule set ) USAR 2004
one pilot str \ﬁ'ﬂ@ ﬂefl nition while another pilot strength definition’is

used in conj 1498 wi th another condition. The enbodi ments BET/USMI04333

i nvention that were discussed up to this point are designed for

i npl ementation in a nobile station that ig,travelling 10 froma
multi-carrier systemto another nmulti-carrier system However, these

enbodi ment s eacoeumgidAee i b LOYAIRILLG SLALIOR Lo, Lraely from a

multi-carrier systemto a single carrier systemo cepmraQf
enbodi ment  whexee mMaEBi | e station is travelling froma nulti- carrier

systemto a singl ngl.e car r us s one of 15
the channels in the w%%ogéﬁﬁpcg&si Srﬁg tﬁfﬁé?ﬁ?@m ﬂ’é?én tegRIecones
a hard handofafweighted dulnamod el pllstsone thé eneltincifieernBhitdr Si@ltbAlkel the
transitioped_ b n.dis nt,sets bas ations, different band

cl asses, 3 |er§%¥§§s?%ﬁt§‘ﬁéyle3§'§%r F%ﬁ%g ‘different time franes. The
har d handoff sealrc thepaloeredtir-e, melg sfoh chR mgmdfpbgﬁg@éd n.{!}ﬂaﬁ

t he case wheye 20 two btfse stati ons re not_ sinultaneously e Actlve

Set at the s3A¥ Fiatons By, dragsitiquingetrop Druliaple jcaseers ap$1ngi%calslarepl aced
by a new Act iwifel semﬂg baseta 8o Hrld ﬁ'[eno meédu{\ge“ﬁﬁpa Wg&; at hat
en

one can theoretjcall erforma soft and bet ase statlon
(i.e., a bas&ng ﬁr othersinglgcagrierascprding todS-Ohe forward |ink and one

Cart o e ! oveisank g I RORRG SR ARk S 5507 e

station that Uses one carrier on the forwar one c
reverse | i nkinulti-capdes sietepn dhersingle caripedsysternhasesoonveod theimialtipled t he

same RF changginndid ?{Brﬂlt ﬁ%ﬁfﬂw@?&ﬁaﬁgﬂ}eﬁﬁ&’e c‘zinh‘lﬂdshﬁtg fgrs?tglﬁhl nk. One

preferred enbodi nent I's type -0 I'S't'o use
channel si gn@FIlSQSfartdn@ h#ndthandaffraeerc}sgsxedutmbegmr natherdse Mnet-élewpl | ot

or 1 mary chantel T hee i e ATt B Mk the B AR Sesordbed wi tn
the charlfel pidstsdromahertinglecarpemsystemvislrepharedilsy acavehdiversdiywiahf act or
A 06 ASG 2&?&5%09114}@9 Witeardel/ slffss elr{'104 35311ould be noted that one can
theoretically perform soft handoff between a base station that uses a single
carrier in the forward link and a single carrier in the reverse link and a base
station that uses multiple carriers in the forward link and a single carrier in
20  the reverse link if the same code rate is used on the forward link and the
same RF channel and radio configuration are used on the reverse link.
One preferred embodiment for this type of handoff is to implement
the rules of IS-95 using the pilot in the single carrier system. If the channel is
not the primary channel in the multi-carrier system, then the pilot associated
25  with the channel has a transmission power level that is scaled down by a
factor A. Hence, the A factor must be discounted before any comparison for
Teome OF Togop is made.
As mentioned above, another embodiment comprises the use of
Eguation (1) or Equation (2) for the calculation of pilot strengths in the
30  multi-carrier system and to use the result according to IS-95 rules.
In the alternative, the system can avoid the situation of transitioning
from a single carrier system to a multi-carrier system by transitioning from a
single carrier to a multiple carriers within the serving base station and then



Hence, the 0 factor nust be discounted before any conparison for TCOWVH foAUG 2004
TDROP i s made, Anot her enbodi nent conprises the use of Equation (2) to
deterimine aVEPPNH®Y sum of all pilots in the multi-carrier PGISOMBIY t 0
use the 5 weighted sumin the rules according to IS-95. In the

alternative, the systemcan avoid a hando{f between multiple base stations
by transitioning fromnultiple carriers to a single carrier wthin a

servi ng base ' q Lng:. with a handoff. froma single
carrier to a g(%%glrm% ﬁ’gﬁl‘eé gﬁﬁ??@?ﬁg@%%%c glqrg_%ggpulff@l%gwqrﬁ, "r‘Fg‘bi l e
station is teafrem agdy system to aothee3Xaysteer systemto a nulti-carrier
system the singl Ly system uses e aof the multiple chapnels in the
mul ti-carrier syspg%]gt% ﬁ{e? esséa,au%nﬁ@? @%RQJHHBF tg?tt VEla °%?V%§§Mah4d a
hard handof f maesarteh sentoe thir babegtaifons! ih Witeless oiiRiRichHBn HAXEMSHAt i ons

are not in the Active Set at the same time, the Active_Set with 15 pilots
fromthe gi ngF’@rﬂ??t?%‘? mystihe,made, asio,thedcoptentsnaithe PEYBMseln ¢grtain pi | ot s

fromthe nul éinbedimeats 8§ Sheihvéhtishquhebba Begpﬁéférﬁﬁie R erdrdthit pilot
theoretlcallggperform oft handoff between a base station that uses a

singl e carrPEgtH of $agly pyot lipteddndthe RMN. e Acaerdinglyi it whuld elser se
i nk d b ] j i S 14 farward.link
I nk and a DB&&ref rﬁBEeobeBﬁ?%gHtrs 1&“&&%@%@5 i@?’lr 'PS3° Pdd, ta?t? /o St

and a single carrier in | ver se if'fhe Same’codé rate Ts used
on the forwafRMPPHREIRI LIRS, andESRFateachailatittedidn the PAMMLIr Hehon ar e

used on e eV v . rsef e LGN c 1 hi ype of. handof f
Is to i rr%:)q.'errgﬁet %§ éé r%ﬁglq(;?mpg éhégﬂﬁgg?ﬁg@| %?ltrs{l]né h%ﬁ%{ ﬁsllleé‘gégr rier
system |f tindomshatierederived from philet striengthy defimitioal that 4reenctulded-iaahei er

t th ' ' 2 L 1.ha.th I t 1 $Si
poser 1 evel (rapeet bl IR SkEh et Srathl B THARNE . IRPSSy BSETERAT O e
di scount ed bBSHrarearepoctedpshérs dhreeotimedrmore spacel i opqiisedrdde thépilgnt i oned
above, anot h&{_ nﬁﬁglﬁ%pw.ses the use of Equation (1) or Equation

(2) for the Ca atron o strengths in the 30 multi-carrier system
and to uke the resnbtheatmpogiang fiehl bSHREPSMIM Inedsagé Rethe! pitst PN ipHaset he

system can I,d the situyation of transitioning, frama single carrier
systemto aa%r{rﬁfit iﬁkea?lfqtel?ﬁﬁ?‘?%m B?Fcf determg the ]?&d#&&t' whichjigusedrier to
a mul tiple carddtemsineithéidentite of te/pilet dhanfeSdrat toebtaiilad Bfinate of the

path delay between the mobile station and the target base station. One

approach is to report the phase of the earliest arriving multipath of the pilot
20  reported in the PSMM from all three carriers. A second approach is to
report the phase of the earliest arriving multipath of the primary pilot. A
third approach is to report the phase of the earliest arriving multipath of the
strongest (highest Ec/lo) pilot received. A fourth approach is to report the
phase of the earliest arriving multipath of the pilot on each carrier
25 frequency. This fourth approach would require multiple pilot PN phase
fields for each pilot PN reported.
FIG. 3 illustrates mobile station 300 as used in the method of FIG. 2.
Mobile station 300 continuously or at intermittent intervals measures the
strength of pilot signals of neighboring base stations. Pilot signals may be
30 transmitted on more than one carrier frequency. Signals received by antenna
350 of mobile station 300 are provided through duplexer 352 to receiver (RCVR)
354 which amplifies, downconverts, and filters the received signals, which are
then provided to pilot demodulator 358 of searcher subsystem 355.
In addition, the received signals are provided to traffic demodulators
35 364A-364N. Traffic demodulators 364A-364N, or a subset thereof, separately
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anot her 3X system ‘once the nobile station has determ ned thACTA§01/04333

aut ononous PSMM nust be sent to the base stations in wreless

conmuni cation system a 5 determ nation yust be made as to the contents of
the PSMM I n certain enbodi nents of the invention it would be preferable to

transmt pildédmodhlatsighaRSRctRedaRE hdbiledtatidr 300, iThel dnbdMYked signals
Accordingly, it vvogédé&l so. be prefierable to transmt pilot strenggﬂs PS1,
PS3, PS4, arftewy traffic damodylatess AgiHSIHEN pog proyided3s3carbineachhipihait
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pilot. A third approach is to rfppezgrh t he’ phase of the earliest arriving

t

mul ti path ofNEhEedLsYiFeBIe oYy PRIOL Pracesser pee dheraccessqsmerory

approach i s 3v9 tpeReéimirethePithedulihg!d¥epitat ddaBSites?d b bRECTM HyPakhhil the
pil ot on each carrier 25 frequency. Thi's fourth approach woul d require

mul tiple pi SBPSYStEPIPRTe Conteql ggoeessordehmay|bsta eanventionakanicrpprycegsor as
| T ustrat es jJTRAbWA ifilthb af) Beetiithy dnbOGnBANGS QbLEAQon%nuﬂl\Qthe
station 300 continuously or at intermttent intervals neasures the
st r engt AS of spsteBY, conlyivhipsoesssar PohPEPYidgs 0B effsatitorseardb praicessiog3apdn nay
be accordance with the next pilot signal to be searched. Search processor 356
generates a PN sequence that is used by pilot demodulator 358 to demodulate
the received signal. The demodulated pilot signal is provided to energy
accumulator 360 which measures the energy of the demodulated pilot signal, by
20  accumulating the energy for predetermined lengths of time, and providing such
accumulated energy samples to control processor 362.

In the exemplary embodiment, control processor 362 digitally filters the
accumulated energy samples according to the pilot strength definitions
discussed herein, thereby generating a pilot strength value. Control processor

25 then compares the pilot strength value to thresholds Tapp and Tprop-

Control processor 362 provides the identities of the pilots and their
corresponding measured pilot strength values to message generator 370.
Message generator 370 generates a Pilot Strength Measurement Message
containing the information. The Pilot Strength Measurement Message is

30 provided to transmitter (TMTR) 368, which encodes, modulates, upconverts
and amplifies the message. The message is then transmitted through
duplexer 352 and antenna 350.

Thus, a method and apparatus for generating pilot strength

measurement messages has been described. The description is provided to



30 transmtted on nore than one carrier frequency. Signals received bp[ﬁAUGY%L
antenna 350 of nobile station 300 are provided through dupl exer 352 to

recei ver ( ROVR)01/6B88 whi ch anplifies, downconverts, and filtBCBUSHE4333
received signals, which are then provided to pilot denodul ator 358 of
searcher subsystem 355. In addition, the received.signals are provided to

traffic denodul ators 35 364A- 364N. Trafﬂpc denodul at ors 364A- 364N, or a
subset thereof
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denodul at e s%né%ﬁ Y ggéﬁo\%ﬂ(\é\gﬁgﬁﬁg&e@rﬁ%ﬁ% 0] v %*Fepfféﬁ% WVERBANsi gnal s
from traf fi TrbermribusahodificiGéAs 36 dhesareeniprdiviaded wild be eaddinesppient feat
conbi nes t he, demodul gt.ed, dat a, ich in turn provides an .inproved estimate
of the t ranéh??ecng‘b‘ﬁﬁatl& thg %b?% the generic mq%]ﬁé gkg‘é‘f-’EH@"%‘Pr BAYthe of
pi | ot channgippliedoftf biter EHBEEFAOHtsSRANNLQUhEAOSeAEH S irlvedfivRARARYET S as
specified by base stations to. search processor 356. Specifically,  control

¢ ] 09 p :
processoP 36Ehusr B¢ RIesendiprentipyisingtingpdsd ta betisnited tp theemhasdimgatset hod
described hehgivh Wefdin 1ii65 @8R hQ&orb& thé widil s@pdE i wilbP i or es
the pilot signal parameters including, in 10 the exenplary
communi cat i grinsypiesand siovek featurengisslosad heseinPN of f sets, and frequency in
menory 372. Control processor 362 then accesses nenory 372 to determ ne
the scheduling of pilot searches to be executed by searcher subsystem 355.
Control prod¥ESckAB#2 nay be a conventional microprocessor as is known in
the art. In the exenplary enbodi nrent of a CDMA communi cation 15 system
control processor 362 provides a PN offset to search processor 356 in
accordance with the next pilot signal to be searched. Search processor 356
generates a PN sequence that is used by pilot denodul ator 358 to denodul ate
t he received signal. The denodul ated pilot signal is provided to energy
accunmul ator 360 whi ch neasures the energy of the denodul ated pilot signal,
by 20 accurul ating the energy for predeterm ned | engths of tinme, and
provi di ng such accunul ated energy sanples to control processor 362. In the
exenpl ary enbodi ment, control processor 362 digitally filters the
accunul ated energy sanples according to the pilot strength definitions



di scussed herein, thereby generating a pilot strength value. Control 06 AUG 2004
processor 25 then conpares the pilot strength value to threshol ds TADD and
TDROP. Control processor 362 provides the identities of the pilots and
their correspondi ng neasured pilot strength values to nessage generator
370. Message generator 370 generates alfi| ot Strength Measurenent Message
containing the information. The Pilot Strength Measurenent Message is 30
provided to transmtter (TMIR) 368, ﬂchgncodes, nodul at es, upconverts
and anplifies the message. The nessa f hen transm tted through

dupl exer 352 and antenna 350. Thus, a nethod and apparatus for generating
pilot strength neasurenent nessages has been described. The description is
provi ded tlo 06 AAu@tiReDfor pDefHtib0d0uteEihi80 Pilov S88ngth Meminteenam yMpsagon

skilled i art to e or .use the present invention. The various
nodi fi cat i?%é‘gi’po B¥hés & lfﬂﬁoaﬁaﬂﬁ%t R I"FUIBéPaFEéd?”I‘W S oRPERITEAoT, fHEE
skilled i Boﬁq?ﬁsiﬁéihe dgrhe generic principles defined herein may be
applied to ot her”enbodi nents w thout the use of the inventive faculty. 5
Thus, the presesreivingyepluraityiof pilots at ateaidle dtationbehd¢remi the dlurality € pilots are

enbodi ments sho herﬁi n but.is %1? be accorded the wi dest scope consi stent
with the trﬁ??’ﬂ@ﬁ%ﬁé’?ﬁ tPShoUebasf s¥fAMes discl osed herein. VE CLAIM 0 6 AUG

2004 16 CLAI Mgsihg a fitstifilon Oflerip@ dSRIGSPETHE B tidHeRition®igs Pil ot Strength
Measur enent Message (PSMV) by a nobile station in a nulti-carrier wireless

communi cat i on $prtinlog{{Giint Esilay /Ahe(PslotBe/1of /MeceiPilogEdlopl/dr Hility of

pilots at a nobile station,. wherei, he plurality of pilots are .

transmitted fr e aﬂ@é?ﬁﬂ%és g‘&élé’rg’ér%aﬁ? &?F—a,surﬁ‘iPﬁéheal'ﬁﬁ CAIRCTERENSE Aoyt h

definitio 3 Laf hitet :RS23 - ' : . A
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the pil ot Ec/| ohenkamua set afhrulése whetdin dlzr sdt exf rfilee gsiéorcgeneriting she PSMM by
manipulating the first pilot strength definition; and

generating the PSMM for transmission from the mobile station.

2. A method for generating an autonomous Pilot Strength Measurement Message
(PSMM) by a mobile station in a multi-carrier wireless communication system,
comprising the steps of:

receiving a plurality of pilots at 2 mobile station, wherein the plurality of pilots are
transmitted from at least one base station,

using a first pilot strength definition defined by the relationship:

PS3=10xlog{max|(Pilot Ec/lo);, (Pilot Ec/lo)s, ...(Pilot Ec/lo)i]},

where (Pilot Ec/lo); is the pilot Ec/lo measured on the ith carrier frequency;

checking a set of rules, wherein the set of rules is for generating the PSMM by
manipulating the first pilot strength definition; and

generating the PSMM for transmission from the mobile station.

3. A method for generating an autonomous Pilot Strength Measurement Message
(PSMM) by a mobile station in a multi-carrier wireless communication system,
comprising the steps of:

receiving a plurality of pilots at a mobile station, wherein the plurality of pilots are

transmitted from at least one base station;



the ratio between the transmt power of pilot i and the transmt powef Q¥ 2004
the primary pilot; checking a set of rules, wherein the set of rules is

for generating the PSMM by manipulating the first pilot strength

definition; and generating the PSMM for transm ssion fromthe nobile

station. 2. A nethod for generating an 44t ononous Pi | ot Strength

Measur enment Message (PSMM) by a nobile station in a nmulti-carrier wireless

comuni cati on syste conpri sin he steps .of receivi a plurality of
pilots at a nobFPg "’g%ré’&ﬁ"&ﬁ?trm a‘?ftﬂplil%hﬂf’lﬁj%yitg?reg?“oﬂgﬂ& s are
transmtted fr a tRt i P, i fi | rength
defimi t1 on def iaed By oF Rae 0TS Ao A PRy isHIas o (AP ieh Lo 07
(Pilot EC IO 2where (Fidt Be/1ER /4 thel fidot Bt rigedsiiiel @ the i ko pardesfrequengy, | 9ts
Ec/1o nmeasured on the ith carrier frequency; _checking a set of rul.es,

wher ei n t ltke méip befween the tiansmip poyehef Betigind ke Papaonpyon renetRf Be PHE“he
first pil ot gt rengt h definition; and generating the PSMM for transm ssion
fromthe ROBFle station. 3. A method for generating an aut ononmous Pil ot
Strength Measurcheakivig Messaffules, RHin hiye setrafhiules istfat gamratimgahePSMMclay ri er

wi rel ess conmuni cation system conprising the steps of receiving a
pl ur al i ty reFupiatineshe firsh PHpLsteagtddefingion: fiferein the plurality of pilots

are transmt!ed.JLap alml easdvppe éaaseu@;ﬂﬁ]s% Horf U2 00hobife Ushdifbnd

first pilot strengt efinition defined e relationship;
PS4=10xl og{max[ (Pilot Ec/lo0), /A, , (Pilot Ec/lo)2 /A2, ..., (Pilot Ec/lo),
[Al]l}, ere (Pila is the pilot Ec/ i, ,th carder

/10); l.0 asu on the
frequency s A | & PP oo RbisraiDenth ALIORPHAGY PO SRERE D MBI MEPRe
transm ssipovRvey Qf mhdilePkiallBhYin B lrili-GhReKiwi@leds S@imAlnitati®s sysbar ei n
the set of rulées i's for generating the PSMM by mani pul ating the first
pi | ot st r engphisidgthestepsod; and generating the PSMM for transmission from

T A T
conmuni CaliaQfnHea M at I6AFBHE Bisagtdtiog; st eps of :
using a set of pilot strength definitions, wherein the set of pilot strength definitions
comprise the set (PS5, PS5,, ..., PSS5)), and each PS5; is defined by:
PS5; =10xlog[(Pilot Ec/To); ],
corresponding to the ith carrier frequency;
checking a set of rules, wherein the set of rules is for generating the PSMM by
manipulating the set of pilot strength definitions; and

generating the PSMM for transmission from the mobile station.

5. The method of claim 4, wherein the step of checking the set of rules comprise the
steps of:

determining if cach member of the plurality of pilots has a pilot strength that is
greater than a predetermined threshold;

determining if each pilot in a candidate set is associated with a pilot strength that
exceeds the pilot strength of all pilots in an active set by a comparison threshold amount;
and

determining if a handoff drop timer of the active set has expired.



receiving a plurality of pilots at a nobile station, wherein the plurali

of pilots are transmtted fromat |east one base station; using a sdtb éﬂgﬂ]ﬂ&
pilot strength definitions, wherein the set of pilot strength definitions
conprise the set (PS51, P852, ... , PS5;), and each PS5; is defined by:

PS5; =10xlog[(Pilot Ec/lo); ], correspb ding to the ith carrier frequency;
checking a set of rules, wherein the set of rules is for generating the
PSMM by nani pul atin set of pilot st re h definitio and generating
the PSMM for tréﬁglﬁﬁtg%f 6ﬁ°1f’%fh PHEeHObE SePGPPEhiIE e seh gl e BEBIe dPai m
4, wherei Qe bpgf_step of checking the set of rules conprise the steps of
determ ni ng each nmenber of the plurality of pilots has a pilot strength
that is great detehhhﬁngifp&aetﬂen@nbﬂrrmfdhe rpﬂlﬂfsllinylaf pibég basra ipiloy stréngttatiat ps | ot
in a candi dat e set |sdassoc {hﬁd %\fdth a pilot strength that exceeds the

pi | ot st r SHGIF TAN aprpdgiemyp Fshldactive set by a conparison threshol d

amount ; and detd@tre%ﬁﬁr{l%lﬂ Jnyﬁplmwgfcfanm@@ skt {Eea[sséﬁlathﬂ‘%wﬁpﬁ ;p‘i'lgt ﬁ%ng{]ﬁﬁmat
explred 06 AUG 2004 he met hod of claim4, wherein the step of

checki ng teh@esletheqﬂlqt girengtic ofpny pottinan astiepset dly:a ehanpanspmithrgshold ament:
menber of e plurality of pilots has a pilot strength that is greater
than a pr termned threshold; determning if any pilot in a candi date set
i s associ ated Weichnidd ;If@maﬁadfeaﬂ;tphnﬁé}&ifmeea&leedaHabexlmddot strength of any
pilot in an active set by a conparison threshold anmount; and determning if
a handoff drop tinmer of the active set has expired.



