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Provi sional Application Serial Nunber 61/040, 617,
filed on March 28, 2008, saidlprovisional application
is incorporated herein by reference. BACKGROUND
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example, in some radio technologies, pilot signals are received over pilot,
synchronization and paging channels. Once pilot signals are acquired, power is
conserved by shutting down certain circuitry in the cell phone until a call is received or
made. Other circuitry, however, must nevertheless be powered to detect whether the
cell phone is receiving a call. Certain circuitry is turned on periodically to monitor the
pilot signals transmitted over the pilot, synchronization and paging channels.

Even periodically monitoring pilot signals, however, consumes power. More
power is consumed when the mobile device is operated in a heterogencous network
environment in which pilot signals are received from multiple wireless communication
systems implementing multiple radio technologies. For example, a cell phone may be

operated in a heterogencous network environment in which access points operate using



di vision multiple access (TDMA), frequency division
mul tiple access (FDMA), orthogonal frequency division
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defined by 3GPP LTE. CDMA nodul ation is enpl oyed by

the radi o technol ogi es of cdng2000 and Uni versa

Terrestrial Radio Access (UTRA). TDMA nodul ation is
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1gleicf .fve& gNL eqi oenteoecshrégl So%imen%s or that use the sane
sy§&8n19eéhn09%gy But““ra I'ng 'di fferent configurations.
Battery power of the access termnal is efficiently

used to manage reference signals in a heterogeneous

networ k environment by pr@V@ﬁWﬁ Yunnecessary
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registratlons.ﬂﬁomer I’S con ecause the access
tlecets maltipdoedemnde digidilss aHocukasabelgte@edjrtiferenaersigeistihto groups of
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bot h synchronous and asynchronous sectors and in idle

bwddband acquisition reference signals and narrowband single-tone reference signals
that are transmitted from access points that implement different radio technologies or
that use the same system technology but having different configurations. Battery power
of the access terminal is efficiently used to manage reference signals in a heterogencous
network environment by preventing unnecessary handoffs, overhead downloads, access
probes and new registrations. Power is conserved because the access terminal does not
indiscriminately acquire unuseful reference signals and does not perform complex
calculations on overhead parameters to obtain results that are not used. Reference
signals are managed from both synchronous and asynchronous sectors and in idle mode

as well as in connected state mode. The RSM program maintains updated groups of

reference signals, including a candidate group, a remaining group, an active group, a



as well as in connected state node. The RSM program
mai nt ai ns updated groups of reference signals,
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active group, apreferred reference signal list, a
pagi ng group, an access group3and a serving sector
group. The RSM program uses the updated groups of

reference signals to performfunctions such as
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detecting a plu y reference
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si gnal “managenent function using infornation conveyed

pﬂpuﬂgaablurallty of reference signals. Sone of the
P TS o DR B AR « ot of
reference 51gnals allocatlng the plurality of detected reference signals to a plurality of
groups, and performing a reference signal management function using information
conveyed in the plurality of reference signals. Some of the reference signal
management functions performed include managing a handoff of an access terminal
from the first access point to the second access point, managing an idle mode of the
access terminal, managing an active group of reference signals for the access terminal,
and collecting overhead parameters for the access terminal.

The detected reference signals include a first reference signal and a second

reference signal. The first reference signal is transmitted from a first access point with a



fromthe first access point to the second access
poi nt, managi ng an idl e node of the access termnal,
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access termnal, and collecting overhead paraneters

for the access termnal. [0009] The detected reference
signals include a first reference signal and a second
reference signal. The first reference signal is
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garangters oF ﬁ'e |r§%’conf?%érat|on may g%ffe? ?} oueney
umammmmanaqu&maqnsnoﬁ‘@ynﬁhommlqmﬁgmnﬂpmr@nnt@r&lm&;of GPS
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SXAGRIPEAN%Y i on. [0010] The foregoing is a summary and
t hUS TROEGRSIng Y aN@ERASthd BuiRbhaigabl ARSessity, simplifications,
generallzatlons and om sSions of detail; consequently,
génssdizalons| el omisshms aoft dethil] cerppausoilng thostrakilicHein the art will
%pé)%%g ttfllazt gth&la ﬁlll'll’lslltllré.layfl\{évl u%aﬁleﬁ onglpec(f oerglol{no\g g)ﬁr O%r tto 5O limiting in
fgatwaye Dthan dsp@dﬂéaﬁli@gﬁ% GEattitas, Qm/lawﬁnaag&@l/ (ﬁTthe devices and/or
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plogesses deppnibeddicseineasafsfiasdrmlclybytthe clagns, |w1qu@ane apparent in the

erein. BRI EF
%ﬁ@ﬂ%}‘@% ‘%\?%ﬁ #ﬁﬁ%&iﬁt@ﬁ f‘gr(? FIG 1is an
illustration of an access tern1na| recei ving reference
signal s accordin odi nent ; 012] FIG 2 is
a block diag r'gﬁ’ @F%@ﬁ%@ﬁﬁﬁﬁﬁ*@%ﬁ@@@
conmupjgal i QnaSYEELMibR Wit hcals aeaRas }&%Wn&alreference signals
recei ves reference signal data froman access polnt;

f@oiBihg Pl d@e cbtiodimendi agr am of a reference si gnal
mnagﬁf@nﬁ P 28" (ﬁggrgrlﬁeo S5 Shibodiment of a wireless communication

system in which an access terminal receives reference signal data from an access point;

FIG. 3 is a diagram of a reference signal management program on the access
terminal of FIG. 3 that performs connection and handoff functions by generating a
matrix, database and groups using reference signals;

FIG. 4 is a block diagram illustrating software blocks of the reference signal
management program of FIG.3 that perform various reference signal management tasks;

FIG. 5 is a diagram illustrating how the reference signal management program of

FIG.3 allocates detected reference signals into groups and subgroups;



termnal of FIG 3 that perforns connection and
handof f functions by generating a matri x, database and

WQ@Qe@ap040si ng reference signals; [0014] FI G 4PEEHUS2009/036707
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bl ock diagramillustrating software bl ocks of the

ref erence signal managenment pbogramof FIG 3 that

perform various reference signal nanagenent tasks;

[0015] FIG 5 is a diagramillustrating how the
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erfo

PREPLPEFISidSrdner TaivaGerent” sPout BaP! Bty Fpend handoft

nmoa@es. ref erence signals and to perform connecti on and
handof f functions. DETAI LED DESCRI PTI ON [ 0018] The
techni ques described herein are advantageously applied

i n heterogeneous nethof kg mp& whi ch

mul tiple wireless comuni (;eﬂ?l on ne vvor(?<s i mpl ement

di ff eThaitechadues tiechbed agicas arcFatvaetgequkly, afpiied in heterogeneous
multiple wrel ess commnllt%ﬁtl an networ ks may use

VePPBUST HOATICALS 1BVt Al Rl &y irdkese FORGiIEOBNG b implement
fe&én@l 8dfoC @&ﬁﬁolgw) For 1B V'tﬁé QRuiiplet 'Wﬁlle?esécéb%ﬁﬁumcatlon

TDMR), Frequency Di'vision Miftiple Access
Ttvodgomay SDMArEQ-DhddulatmndteSimglos; Gaclr ae erEBMAlVlsmn Multiple

SC-F t. k |
Gimotognad ik BEidany Mme TRr CER P hadisguency Division
e R TMAgSand Single-Carrier FDMA

(fd?rﬁ@@@@) Cé\/@DMA h@twogc PBYOMPIH@E rahel tdcBnolgsies such as Universal

l' a rna
? ik lgéa);hos uAgﬁesg éﬁ%g}ndﬁ/ a2ﬁ:]8¢.om%llpclu&jesowmeband CDMA

CONIDIN L)pdndonsy ((ﬁﬁi\/Rat@”(ﬂL(ﬁﬂﬁDMﬂnﬁQOWEdﬂvef@iﬂlellmerem 9%and IS-
radi o technol o such as Evo] ved UTRA (E-UTRA), | EEE
8ypstandardy, ERETBAE retwqrEE@ysmwl%erﬁr?draﬁwa@ﬁh@ﬂw such as Global

#‘g{@gommﬁrﬁﬁ?at I on @%@?ﬁg( %%#@) oL’Eon U@resﬁétﬁ}\}/{g? it lmplement ¢

(adiEecholagy wph asiEnglveé LIRS e (BIUTRA S IEEEtSOQ de sIEEHBMAl 6, IEEE

Sl & S OAIN - oF QR S W raliCEORBRE @het Nl Mobile

E@l%&&ﬁﬁlﬁﬂlb@tld:ﬁr Q. &&h " (UMEEY) Lo‘ﬁg %Oﬁvélﬁtl&?ﬁﬁ’ﬂip%daﬁ Mpcoming
docunents froman or gani zati on naned

release of UMTS that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS and LTE are

described in documents from an organization named “3rd Generation Partnership

Project” (3GPP). ¢dma2000 is described in documents from an organization named

“3rd Generation Partnership Project 2” (3GPP2).

Single carrier frequency division multiple access (SC-FDMA) utilizes single
carrier modulation and frequency domain equalization. SC-FDMA has similar
performance and essentially the same overall complexity as those of OFDMA. An SC-
FDMA signal has lower peak-to-average power ratio (PAPR) than does an OFDMA
signal because of the inherent single carrier structure. SC-FDMA has drawn great

attention, especially in the uplink communications where lower PAPR greatly benefits

the mobile access terminal in terms of transmit power efficiency. SC-FDMA is



"3rd Generation Partnership Project 2" (3GPP2). [0019]
Single carrier frequency division nultiple access

WO 30ADBNY) utilizes single carrier nodul ati on BEEUS2009/036707
frequency domai n equalization. SC-FDVA has simlar
performance and essentially the sane overall
conplexity as those of OFDMA. An SCFDMA signhal has
| oner peak-to-average power ratio (PAPR) than does an
OBy si popaul ar breeduls®nofchinique fohepbmkt neiltngé ecaas s¢hemes in 3GPP

@i. uc%ge Sﬁj has drawn great attention,
Eé‘{:‘ vplye - upl i nk cormmuni cations where | ower
[0020] PAPR gr&at fyiPesdhblogids NBafORiph6rta6me S divisidMdiplexin® (TDD) or

terms of transmt power efticiency. SC-FDVA '
frequeneye diviigjoradpdpuihaFAB of hethorfor esémplquEDPos eopldyel in 3GPP

Fobzoft-$aaSERs RobGMERRmoiledi Bt pd @0 of Pt optimized

Hevikish @ o680 DD iwig14xT@BEE®02f 11680 U@ B&Yar€ byihSFOD and TDD versions
du%em ng (FDD) or both. For exanple, FDD is enpl oyed
phWaEBMATHE N YRR sxEemn thegopsadand rcuws ligk deninishians use the

' on- Dat i e A .

AEB LSRR, TR 2180 i PR e

WisbVAand recaive DRqayisdiam Thdse vacibwaradicatdhiicdvges end ktakdards are
ransm ssi ons_use the sane frequency band. FDD )

H% %ﬁ%@ &fts Fog ﬁfatr}% CGFH’é‘raSH%Fr‘i%,OF thg d@%@%@ﬁﬁwembed below for

96PPTALE 2hl S GPPATIdrm L JySiS gké’@infrﬁﬁ&t@}ﬁé s cr%ﬁ&% Below. The
various radi o technol ogi es and standards are skn wn I n
adpectardisclésed Ieka@niray, alsertcapppladpecths ahert tidio technologies listed
techni ques are described bel ow for 3GPP LTE, and 3GPP

%t erminol ogy is used in much of the description

[0021] bel owriFheilasPRES Smdlitiid-aess MREIlstofBYurdd38nRestem 10 according
applied to the other radi o technol olgl es |listed above.

foonRgmbmd@ent. Anl ageess apws 1 4 iralides pritiple eptssnagiogpse s@ne antenna
comuni, cat i.gn tem.10 .accordi,ng ,t.q one e iment. .
RRVEARAGES )3 SR BRGSO . ERFuRRGR T o inctudes

hen@ny eNieho@pR P FIGCl vaBstwharaéithad 3rc SHOMNNRE chdtChte@® group,
14 and_15, and an additional group includes 16 and 17. .
WOFhYUGH ST antenas maydhe yiilizag feiraeh Aatenng groumoi acegss terminal 18
h 4 . 48 I, n Y b .
R oaRbERRAIGH AR lfBSs A LRT7, MREETIAMERN PR 17 gransmi
infornration noracdesatermimainvl § lovand érwasl itk & dnd Feceivbanfermation from

antennas. 16 and 17 trapsmt information to. agcess o
P 1ETing gl S0 Evares Har 401 Mg oRgal i 4% in communication
ith QnBRhALCH SO0 BELRIRr LBERL Péiht 28 VHEE afteYiBE D8 dnli™ transmit
20. Access termnal 18 is also in communication wth
aifdremtias t@ atccan derﬁﬁnaiflé%aww_lr Herwaad diok 24poidntec@8e infhenaion from
gcréte&nt%lansﬁn%l }8 %Qgr 1rzegelrtser AR TSt In an FDD system, communication links 19,
20, 24, 25 may use different frequencies for communication. For example, forward link
19 may use a different frequency than that used by reverse link 20. Access points 11
and 23 may be fixed stations used for communicating with access terminals and are also
referred to as base stations, Node Bs or some other terminology. Access terminal 18
may also be called user equipment (UE), a wireless communication device, a terminal, a
cell phone, a mobile telephone or some other terminology.

[0022] Each group of antennas and the area in which they are designed to communicate

is often referred to as a sector of the access point. In this embodiment, each antenna

group is designed to communicate with access terminals in one sector of the areas



information to access termnal 18 over forward |ink 24
and receive information from access term nal 18 over

wo ewensd9l i nk 25. In an FDD system comruni cat P@RUB100k836707
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19, 20, 24, 25 may use different frequencies for
conmuni cati on. For exanple, f@rward link 19 nay use a
different frequency than that used by reverse |ink 20.
Access points 11 and 23 may be fixed stations used for
cormdriycatessgowits hl aickt?Zs sFiGe i showb shadactesy miatl 1dchas three sectors,
referred to.as,bgse stations, Node Bs.o ome other. . :
B ooy 22 A e ks IR ABCAAIeh B g Apmgmication with
B $&NorS U MBS pbidE) 1 afd Withel 8@ 0P BHRLEAIdiAM3deWh&Lihe user of
a termnal, a cell phone, a nobile tel ephone or sone '
atchesrtetreinali Hols agly senfl@22 re@inang yeiga pr déta snfleon aecssaietininal 18 is
the area in [ch they are desi .10 caommunj ca I S
by RS Breafy lefiy 08 o8y PRGN TG 8 STMBlsARSe e when
{bits o ab@dATEALs bEAE Re@MoediN@c i@ RoinSthd @SEIHRELcES terminal 18.
comruni cate with access termnals in one sector of the )
Wheageesse faminy 14de &% eponpecsed statgriaodesandrs @ camghgiggtion with
bR 35 %57 187 hlor (8 3RS BE R SRR or BReBE 87 Wy o scrving
battor dRvAIRE ahlidugh avtdsh tamseat i Blis REcoafmades®a widi sectol 27, the user
gEd with a sector 27 of access point 23. \Wen_the user
acgeresEminal i 1ot pendiRE AOTCCTRHE 1o Gagt BpNjicrig or from scctor
YR §€c nfi@tcatidd Qtiér! forw#d (H?ﬂtsld, %é@r%hﬁt%i%g'aﬁte!nﬁas@& access point
Idle node. Alternatively, access termnal~18 Is in a
t bntlest tedmddratieg moatdenhempuoyic tlee Ognadtag-aotse adtioi of forgvard link 19.
bei ng ngt to ecei ved fromthe.user pof acgess. .
Corm Far 48> ASCEEREs pbrfk proganigolq FEMIin-multiple-out
pamest eitcRtAlBMARcaABA §y8thh ROMMURhiERt 4RBssWkdrfhinal 18 is in
antennas 16 and 17, sector 26 is said to be a serving
swpmpnicat@ucwish agess poiat hbnAsesy peigt Skeorcbidepe transaitter system 29,
Bld oM AGEA9 RALALNAL A S Sk gpormuni cation with
Y627 M he CU8er Ot g%ces§y§8r% hal 18 is not

sendi pg the tra@cMitiér NGstéwi 0@ ahffdatiaa toafd hemb& 6f dhfaOkreams is
sector 27. In comunication over forward |ink 19, the
PioNHiSH fromng datt SANKS D tAck dugsli (X1 datgt propgssor 32. In one

SRR PRy By A 9 RS CAF AR Gy B, 1 e
picagasan3 D forantse nbddi and nhtedéavas thd trafifiicedata for each data stream based
I pl e- out Wi, r.el ess communi cati 0

-in-nmujt M system
oga mﬂ\mﬂagﬁoda%% Reet R Fort 10313 SRR AR Gt Gt
W th AGCESHPRO M colidd dAG $§SSdRPstamlhal BE hi#E5te:8d with reference

transmtter system 29, and access term nal 18 includes
signd clefaus mgYSH¥hicBthiqiad0 T4 raferehéresigna dstaiis typrcaly stkeawn data
traffic data foraignunber of dgta St '

29 ans_1i.s

BHlsyA s p ufeasSeatian SpfFHamanttr g S el B eogifsg system 30 to
Saindat PR CASSRI redponsk N TAY tudiOdidFERFonce sighaldRtatanst doBédNata for
Is transmtted over a different transmt antenna. TX '
ghaghadata stream are then modulated (i.e., symbol mapped) based on a particular
modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-QAM) selected for that data
stream to provide modulation symbols. The data rate, coding, and modulation for each
data stream is determined by instructions performed by processor 33. The modulation
symbols for all data streams are then provided to a TX MIMO processor 34 that further
processes the modulation symbols (e.g., for OFDM). TX MIMO processor 34 then
provides a number Nt of modulation symbol streams to Nt transmitters (TMTR) 35A

through 35N. In certain embodiments, TX MIMO processor 34 applies beamforming



processor 32 formats, codes and interleaves the
traffic data for each data stream based on a

w@aowiizgbar codi ng schenme sel ected for that daPGI/ES200H086707

[0026]

[0027]

[0028]

to provide coded data. [0025] For exanple, the coded

data for a data stream nmay be8multipl exed with

reference signal data using OFDM t echni ques. The

reference signal data is typically a known data
paigherto thhiaymbsls pif cbe date dtrieama aked cwvthenantemma thatds itsinsmitting the
used by receiver system 30 to estimate the channel

P88Ybnse. The nultipl exed reference signal data and
codedpglat fadspitt&2eN r&dahs Shd PAIBRLS at fi8d)c APABbRLRAM to provide
(i.e., synbol mapped) based on a particul ar nodul ati on
shenmofe agplog BRSKS. dsRIditivnPsich twansmitaM)S Bether tendlitions (e.g.,
for,.that. data streamto, provi de nodul ati on synbol s. .
RS P8y 2o PR M s TRg ol e BT Fiytated signal
SlifaBRMfdrS trdBInGikdTbm el cbYthé NSITVIAE toh@mfel PeNOrBadlaby signals from
grocessor 33. The nodul ation synbols for all data

pirsatiers 204 thipagh gpdvare denitesrnamitted NTauDNorastcag a0 /8 through 36N,
#elgﬁéca& t her processes the nodul ati on synbols (e.qg.,

0 %&/D TX M MO processor 34 then provides a nunber

N T oAt mediNeatdystems $0ble sinsaans hddlaled sighsmaré esived by a

(TMIR) . 35A through 35N. I n _certain enbodi nents, T )

MRpsTHNg @éé%tsvna@%%\pfgrquglsl 38%%@&%%@%? Qomoea@ﬁéntenna 37 s
vhe f 501111%?']% ;@@? e t LS

?%éans?n'sttoﬁ ng the g&%ﬁ#&@%gm R?Egg%hﬁa sm tt'erﬂaglté rbciver 38

caclgions $c.gn diltersoamplsiess, anddowghensytd the Sgnad ametadves, digitizes the

rovi de . one nor e,_anal sigpal.s. In addition, each .
Piriiihee odmaSlo Py Khartibi rtd BRUS i SeS s PSS brovide &
EdrtdsPoifdin@ PR cHPEPTWRIHoS btrédte AMARRU% PrRbSof 99 c@MbE8ves and
a nodul ated signal 'suitable for transm ssion over the

MomDseh Alrin Ar. 1aUFI VRS diylehok dtrsign diram fthe i rragesvers t38r Based on a
g%ﬁcélarr %%%%er%%ﬁlfseas%iglg tlc‘c)ehc%n}qflllrg ?ol; %%[V%%g[% f‘@é%é'c‘t&{r’ sarnntbgps %ams. The

rou ec recerve

RXS Hen gdcesbdre 39 rians keinbedarpdutiateddaes gaad sleédd®s each detected
recei ved by a nunber NR of antennas 37A through 37N.
reb stieam de reqaypnther iehwenss crenahdeta i 1o datgrigy theedpta stream.

i L Gal GEELNG 138tk U@ TX
e b AR L S
MM Qlpweesny 84 tis) TXhiatagirgemdbori3l ofemesmesy sydiap 29.zes

the conditj oned signal to provide sanples, and further .

pr oceig%§efj?l’l’?80%sa1ﬂﬁffqé§“% b et o gEr @gwﬁﬁﬁarbg a digital signal
pfoBERLY 80" BYHROLMBLAIRRM, MtdRSidAl BrRQOESWOExedttel ReRference
receives and processes the NR received synmbol streans
figoahndnegdirent gredremrséor8d ihasethoon 44 Jaetreferdnae signal management
é@%%ﬁa@/ eaé]fl yrégs‘c.:rga% lrﬁlgnatlg%cs: htrlllle qllrje?ertegcep rsgg\llllald %atlarran(‘f.j eatlleogatltgsd detected
reference signals into groups. A database of system configuration information (also
called overhead parameters) from the reference signals, as well as the groups of
reference signals, are stored in memory 41. In addition, digital signal processor 40
formulates a reverse link message comprising a matrix index portion and a rank value
portion. The reverse link message may include various types of information regarding
the communication link and the received data stream. The reverse link message is

processed by a TX data processor 42, which also receives traffic data for a number of

data streams from a data source 43. The reverse link message is then modulated by a



RX data processor 39 then denodul ates, deinterl eaves,
and decodes each detected synbol streamto recover the

W0 efoenzaer signal data or traffic data for thePdEUS2009/036707

[0029]

[0030]

stream The processing by RX data processor 39 is

conpl enentary to that perfornd by TX M MO processor

34 and TX data processor 32 of transmtter system 29.

[0028] The reference signal data and traffic data is
todular cee seeditidmedabydirgnsnatters i gAathroughc &8¢ canddanstmtted back to
one enbodi e di gital signal processor 40 executes a
FAPOPEHSYS S yrral  managenent program stored in a menory

41. ThRe tfaflBRRAGGstsh W thMRRAURIRNGi i1 FAM-ARAlY £8stem 30 are
and manages the reference signal data and all ocates

tetized by antheredteconiligoatd by newigrodpsdenodidatetbbge deimodulator

stem canfigurat i i,nformtiaon | so, cal l ed overhead
T PUERERERA B R bl R0 R i b dpTOH L N dnessage
Fauted by Bt elesce §isgnall, PrecsdoprBdtten pROBEY k. extracted
In addition, digital signal processor 40 fornul ates a )
mevess and defRrpss whichdupspdiaR meptex avpq foridstreinieg beaspforming
Q%%P% rank val ue portion. The reverse |ink nessage my
I'nclude various types of information regarding the
comuhi ealdemn communiadon Resteds ethesd hakabaers ah eaterest e providing
reverse |.i is processed by a TX data

i Nk nmessage
wﬁf‘deléeg%lalltm@twm %ﬁfe@% EOPRERICYEN platiprmsangdystemgy sugh as 3GPP
ETE’P@MB’,“W&;@, Wﬁﬁi%ﬁ[ﬁEﬁE REpaod @Ic@es%i%ﬁﬁ? ifwirelE€ommunication
reverse |1ink nmessage i s then nodul at by anodul at or
gvstencsatheli iipderacht lyfferesins diottt@melag®A, hdwowgmB8it rrynchronous
{ranEnitte back to tr%nﬁgjtter s¥éten129. 0029] At
o 78 ARG e rEYSD ACETS 29T RelORRE A RS ARG RYPQUpICRLign system may

h&Cal ¥afai® YRt BedyBcHrBRAIsVeRh RYcIABENBAS to38 lack of a common
condi ti oned by receivers 35, denbdul ated by a

shengbidnization saBce. ane rrooEs thedcpsss aninXmdn dack (sl sgsbronization.
f6 thr ?nx{aglaé:st % g I{teveésss’e olililtn %aﬁm S S%:%e ehr an i éttre d Rl){ different
g TS1AD&YS SULTE, 366055 RogLie S80Sy Gelly 2B SedeSey

tihe, Bxtimaad eastiesifagat wudd gep atmdnissSomimel tddd@eBadtiniifals. This
matri x to use for_determ ning beanform ng wei ghts. )
FOZOPSYPRIRBIGHEY n RO riivamiploatsPida as5ess RENts Coiebe THIRE pecsps points

gﬁﬂrfh%%&fﬂ Ghelch & aofé'kxpﬂeﬂ@oﬁ' %%%fso %EI%Q% binkY aRELMRENS gan be macro

rent conmuni cation p ofme and systens, suc
3P pdikts wivB,ce NVdvlaxgteV ¢fi a devd KilobEEtdBQ2. Thase Aoess points may be
ess communi catiagn systens that

oints in Wr. . .
Fente Rt difeiean oot S BLHAD BRI o2 difrent cyclic
Fix REcSY RAAHcONQ USntifhl SRR a0k RRSbile R4RMAF 883 & &qh?tBﬁ computer,
el onging to the same conmunication system my not, in
ey tdeiaat refsteasrc gignalpdrogy nohvomours ofistith ecachs poinesr e group of
1o a | ack ?f a_¢ammon : . .
referénce signals may be time-varying as each device moves from a system using one
radio technology to a system using another radio technology or other overhead
parameters or system configuration information. Hence, there is a need for the access
terminal efficiently to manage such reference signals in order (i) to make intelligent
decisions concerning which reference signals to handoff, (ii) whether to download new
overhead information, (iii) and when to send access probes during connected state mode
and idle mode. “Connected state mode” refers to a state of an access terminal when the
device is actively communicating with an access point. “Idle mode” refers to a state

when the access terminal has powered down one or more of its subsystems to save



synchroni zati on source. For exanple, the access points
may | ack GPS synchroni zation. In other instances,

waledoparm@nt access points can service cells andPGEUSING 036707

[0031]

[0032]

with different sizes, leading to vastly different
round-trip transm ssion tineslko access term nals.

Thi s causes asynchronicity. For exanple, sone access

poi nts can be fento access points having cel

bateeneliér sndofs @ begertienstiaf coremenisatimhertbas aotdsempoint. An access

acces oints can be macro access pojints, with cell
HFRHET 405 RWey oF d56oRia O IFERTSE S 2R JdlcaR SIS WOt nt s nray
be copbh@yqualywithdie di fof fEQNtor Sy $¢1BRNEOREhSIUhRhARMent %stern in

information, such as different cyclic prefix sizes. An
agsessstsrmpiaalyithed loperatecin hetsregemedis netvnenk diheirenrdent$ wewbich different

BRKARC ST Bt 0 EEpER b TN PR, 0P ReshhRO DR wsine

gif@rak vemyaddgarirhSBrsy Alchi RIhESy Bid PreftesiE6r 1B viambeF P4kt Fourier

a systemusing one radi o technology to a systemusin

apoterar (FRDY ee c hhdrGEsnce rsighah aranggemesd sy Stsay &nﬁ?@?‘g that can
[

SRV L OB SO AEIRL RR s OSARUIR, B

gorehloadyf acepncprobegmal sew Registel@iong.i Pudtna mEfk@nce signal management

intel”%%ﬁgﬁ%decis'on concerni ng which reference

SistiTapoUGOHaNa st handis sypcliraewretndiasyRebrTIoyady i in idle mode as
QugT et chicRlABLh@Nmolit | | An@RErMIRE {0a:5 &PciBGCRISence signal
probes during connected state node and 1dl e node.

@uagreche dy ssinatveulbtieto cepliysa boitafetatetied dmacgessreference

t.erm nal . when .the device is activel omuni cat i.n , ,
R B BRE R pEeR g g oD TR & et signals in
vRefs bhehddCRSS id RPE NALUBRS RANGSERhARWEs NEsHChFIRADES sectors.
of its subsystens to savebattery l'ife and is no |onger
Pychae brute fereenmatharthef mrnaging refercaecsigralpdiomeverpnvould needlessly

S I N L
teSerandeeghdl O indpérEdral enaples icgltalatiohnag efeiitad psheRckto obtain
access termnals that operate in heterogeneous network
BVl bR net ysedwhi ch different networks use different

radi opf .Cfﬁoa{ Efﬁ'gr%ﬁl H{glg%%ﬁl&é&?g%ee%zggéﬁrén%g Q&ﬂgp@%%%%hlent concept

usi ng different - over such Ta
4y ohplempnted ox asiazesoterimal. N nferenBasigndananagement (RSM) program

transform (FFT) tones. A reference sjignal nagemnment .
é%%tpe% qns%%@éa iRl PR des PRRasemeRy SOREAL SRRgiagg for various

fypEELeNGAN&IBRhEndo?r RAEEIRcd URARS SFSAYssNRRRal 98. The RSM
over head downl oads, access probes and new

pegiat d8tmhanges Suckiadetefeoenetaosk goafigurativagesmaghronous sectors,

syst.em shoul d be | e .10 handl e, synchronous_.and .. )
%:%/i}‘ﬁl?:rﬂ?%%oﬁﬁgto% §’P§ﬁ3§’ 19@? X |08n’ﬂr%°&eéiy SIC pgdes gE opgfation. By using a
QAR ERasdRhRNTPY8ranfYh dhdl€khgiht V€ adRs@ier@inhl ¢8 et be used to
reference signal managenent system woul d be to enpl oy

assist Ut e fappueul pranh dissaninaeemm ghé gontetl of eprfeguration information used
to operate a heterogencous mobile network. For example, FIG. 3 illustrates the RSM
program 48 configuring the connected modes of synchronous and asynchronous sectors
using a matrix of broadband reference signals and narrowband, single-tone reference
signals, respectively. The matrix is stored in memory 41. In some radio technologies,
the broadband reference signals are referred to as acquisition pilot signals, and the

narrowband reference signals are referred to as beacon pilot signals. In other radio



signals in which each access term nal acquires
information fromall reference signals in sectors of

woRien20491 i s in range, including both asynchr oPGUES2NA036707

[0033]

[0034]

[0035]

synchronous sectors. Such a brute force nethod of

managi ng reference signals, however, would needl essly
consune power because the access term nal would

i ndi scrimnately acquire unuseful reference signals

aabhglegitor e conpivebandatferkadel oigpalonarov exftreald to as power-boosted
araneters. to obtaip results that are not used. [0032]

PRICNSY PUTIFISQF RGVEHPPISFYLPRSSt i ng a general reference
Si gnah cHRBAeE PHBE sigRANS ARY tithé-diiRbA rfﬁmh?séx&n bRIAJBERIESR signals
termnal. A reference signal managenent (RSM program
gansetiteddyom a@c@efsgomérom maierlmepba@wi esssrraribg@pens terminal in
Sl S a

SOMnit o BRtoRZ RIS AR RaliPh) KERuSHEn B SerRls g sgmetimes referred

toes DA pillSt sidids. RAV RisRGhH ot 8i BIS APE s RIPBE tel decess terminal to

detalls of network configurations, synchronous

SEEHTARIY SYRENOTIFY BMEUBCHISBELRY! rasmisshen PRV ta g access point. An
t Y

FORPRERCIUS! HealoRRe e, SBRLE AR M HTLAG Tt it places high

eannEissityt &qmrﬂﬁénté. 8n danucbess taratndl (ﬁommuhzinebﬁsly idecodlng acquisition
a unul i ssem nation, and caontrol of .

fsilgj]éi‘ ?ra rﬁhfi? PRIrATRRGIERNAYS Serters. SREF¥ATRPlg in an OFDMA system,
Q?E@Je@@%%ﬁﬁ? nﬂ{?mele& 18 SRkt Iﬁﬁ&lﬁ%ﬁﬁ@ lhgrd\xﬁlrec':‘eng'ines in order to

['ustrates the”RSM program 48 figuring the
dmdecﬂhedacm[udes)nopﬂsy rstg}nabnﬁum aschchsynuh rsysious. Multlple FFT

ectors using a matri x dband ref erence .si.gn
Bl etohen s R BBl e T S e d 18 gy aicalf Brdhibitively
EGRRECE.1 ¥6F dhis rEANTRLE ic¥niehtiShDyesiedBAP ¥ cdd terhitnals can use

sone radi o technologles t he br dadband reference
ngrﬁmt@l Rikog sngealepnl@domtea%syacl@mn@mtacms pmn@%t S| gnal s,

o penrhR R RERs R B RS NR S PER AR SRR sleBimitcd by

tuheacoass I pavbargh faeb@ﬂi(ﬁﬂ@ €basisg Al assig eho et&dss et@rrhl(ﬁalaSn obtaining
pomer-boosted freguency carriers or power-boost

ed
@Wb@mz[aggtgg} oS B¢agpn @)illp‘bf,lggqlg ﬁayes‘thgraéivantage that the access
feb B i) %gﬁgta%&&s gg hEXEdLaL 8@%@9 glgﬂhll Ao 'rgwglﬁgf% aslynchronous

transmtte cess polnt 'on a erlo
m&irstwithhlettlaanesssetlﬁrdmr]ﬂéxmyn Ubfoaﬂunataky beacon pilot signals do not

) n%gronization,inf rmation. UISI ion pilot signals.
B’}rééﬂ OBt GTHENG gy elﬂcé’aé@l’? cBrongzafAR fasan actess point. As

Al Shit hQRsPlekRinabhyPnalis u@éseadﬂ%ﬁglapy AR NPREES echanisms after
termnal to accurateély synchronize tlne frequency and

detesimgi aslsaaotnn pibetesigrad naordatweggrempmatelmrmqulzsl timgrrequency

i t h ff dr awback t
Pid Rowde PG i RARRI as ey pieBl oo B e R Rkl 3he beacon

piestrEignals th Abtest JHN §y2RBRMSLYadeBGiMg acquisition pil ot
signals fromdifferent asynchronous sectors. For

exanpidhoigh etherGERRBCgRSs By be made according to design implementation,

including multiple layers, the matrix of FIG. 3 illustrates a simple segregation of the
mobile device operation for these sample modes. In one embodiment, the RSM
program 48 is a software program that contains algorithms for dispatching tasks to
manage mobile devices and their respective base stations. An intelligent scheduler is
used to accumulate and dispense overhead information and manage handoffs so as

efficiently to assist in minimizing power use and latency.



an access termnal may need to instantiate nultiple
FFT hardware engines in order to decode the

w@ewaixi4pi on pil ot signals from asynchronous sPpGI/E809/036707

[0036]

[0037]

[0038]

Mul ti pl e FFT hardware engines may use nmultiple FFT

tones. This is typically prohiditively expensive. For

this reason, it is conventionally assuned that access

term nals can use acquisition pilot signals only to

det ecFlGyhaehna drioks diagmafns iilqstrhnittgs soffwi8 HlodBe an amepirht@tdiment of
Lgpal s are - oste r r owband |Iot si.ghal s

ReBhaier facieby T Rrass Bt Rheo A upBiorp e Benempy 41 and

&3uRH bPedi ?ﬁéﬂe§%nﬁle rp%c@t@dor' 10. Ob@bﬁbﬁgy tasks of reference signal

synchroni zation i nformati on. Beacon pilot signals have

heagzdheahrgentrhihed he nedc esecht Bloak AAl Maam search block 49 initiates,

Si tan t be pi | nal s

RO, P Sl Siseerdadt el i T ARLR: hisPBiiar plgek 50. o

ﬁagm(ﬁxsehwh bieteriunatehion pRREBMgPbIRk $i, gaaloselioad Parameter
provi de very accurate time, frequency and power

B@@ﬁ@sﬁm@m 9%t 3doand @ bigek AercresBrmggather xganagermenfifunctigns 54. Initial

t | .t d

Q&ﬁ%ﬁt‘;’ (I)ln?féoglf IngSnls n% ! agjagér%)}{% S‘thg't %ét{:éet%tgﬁ'{i] ganglyges acqﬁusltlon pilot

ghajg Negghdbr seurer dieck 50 u;narfa»na@aw hédckl thatSzylStC Hetotts 28d analyzes

time, frequency and power. For this reaso
fSAYisitian 19190535%%{% Bengen prqcesdng klogk AdIig adﬁ %é@ﬁk that detects

pid 95211%6?”@&% & %ﬂgﬁt f?htalsonldﬁieﬁiégg 2PARUS: Fd‘c@%%h block 53 is a

poi nts 003 5? tho ot her arrangenent made

Gioowridi gk thad @sdagssch mbﬁlﬂ&d]paltammrs uRIQE Lﬂﬂgmghmmllmpbh@nted in
ayers, the rix of FIG 3 es,a.s | e

bR EGs PESTHER! barkimfls Prosessing Wt Sartsfads? iRy rom access

PGB! QicARdeRick! thA08! 18RRRHFRDCT)! PacmRM @{a@gélqﬁ%%aﬂl&l (ECI),

a software program that contains algorlthnB or

tifeprtiohifionn QuskPagingridnagds B Hearfbssictos paramgtar ieformation.

b B AP S S S BB PR R framcer

and rmnageorhandohé exs@ps oeérht4l pitbytet préesding bildtk 53 obtains
m nim zi ng power use and |latency.[0036] FIG 4 is a )
pYeksaddpaagmaiers by urdrfoaming aswpmanaéarmté% idgcqds epyamand on pilot

gis? Qh{Tﬁl@t r@lferrgc(iswl&r 2] %%@ﬁa@ﬁ?n&l éﬁé"@)ﬁﬁ biRC ‘T‘ldﬁfoﬁs include

tructions stored in menor execut e
(‘i) ¢iat aIseﬁogp&hmpfeom&ﬂmn)wﬁo(11)Ehet|mls1qreyvmlas k1$ne®f(also called a drop

ref rence signal t.are con oI
AP UEP G109 (INAN 16 51k LATGER tth%uge%metfw (of the new
%émr Q! g?eafi‘é}dthﬁl"i‘ RubRi &SRR E’éc@&kﬁar%et@f) d&ods U[ﬁfésl"i’(ﬁd arbverhead

Initial” acquisition block 50, a neighbor search block
paramatch paossiny bloek §|3rragsdoh@mkre5zveranacbp@mhne®ols of a new sector by

ar.ane processi Iock

DR by o oA eI P R e AR lpLfist when certan

asifdiiticiist £:a&. blTaek C&Qnﬂlc&lsamfcudemy ehdll Qeikk tdmahndleh@sitidtion and

and anal yzes acqui sition pil ot

extended channel information are unknown, (ii) that the wvalidity of known quick

channel information and known extended channel information has expired, and QPCH

decoding has failed once, (iii) that a supervision timer equals zero, or (iv) that a relative

energy of the new sector is greater than a predetermined ECI decode threshold.
Overhead parameter processing block 53 also verifies overhead parameters

(OVHD) of a new sector by performing QPCH decoding on pilot signals under certain

conditions, such as (i) the validity of a known OVHD parameter of a regular access

terminal having expired, (i) the validity of a known OVHD parameter of a push-to-talk



signal s. Neighbor search block 51 is a firmware bl ock
that al so detects and anal yzes acqui sition pil ot
WG @nat®9I1 Beacon processing block 52 is a firn®&r/8S2009/036707
bl ock that detects and anal yzes beacon pil ot signals.
Over head paraneter processingldlock 53 is a firmware
bl ock that processes overhead paraneters using
al gorithnms inplenented in hardware. Overhead paraneter
prcossegsinmyl lekpickg 5hodbc anteGii) afplonaidneh réacord agc @8s push-to-talk

nts, h i ck Channel Information (QCl),
B R e i B S P B, (EG S Tt o mati o’ from
[0039] QUi CkORRYI B rdHIANNE P MR dMerANEskS 4t QsoPRRABRERE] by block 54

i nformation. [0037] Overhead paraneter Er 0CessSi ngte
bcotkns ® ﬁ@lglsemfﬁtrmeacdﬂameseemerhietdfd%a ambibeatss i various pilot

BEBUEEE Rt Bof"Gu TR fuc DY RERE PRIRGREogpecs terminal

performng a sector parameter decode conmand on pil ot

signals_ in the preferred pilot list when certain
[0040] condi Maghscagsh Block 19 alse apmieessoihs taske hagdeiermine e peot energy of

?ffcﬁts én(apﬁa n%lngagﬁrl E%heu g&ﬁ?&& off ére')ceoé BIZ cs’c%%szﬁcﬁﬁ{s 'ﬁteogao)metry of
bétatsyhdheoncalk ahd ‘aeynehmngys fertodoambhdcetdmigearedalgulated. The pilot

t he ne ector S greater than a predetern ned sector
EJ%E‘F LPilietdels e ERo td ’@}/e"rlﬁé&amﬁfé}l Qfrg fegtor or access point is
qg&& §f g é}ﬂlop&i%rég ﬂ’otas‘féﬁél it ﬁglesrebﬁ)?gr Q@cre§§( ?(Ilﬁtr t® the pilot
a new sector I ssui ng an ECI decode coman
mdrglt:s of gthat pllq)tr\slgrhi@ fromf gheredctord ot adcagtpmn Thergeaimntry of a
ditions exr itions include (i) that .
SRREiErRARROOT A 6 RO ° ERvBHGeHt br il Sittey (A)) / (plot
errbfr +nraénegw@ lot Chénky ((@RE .t hBilgtahbiyt W) Rfwhere A, B, C
kno%n(mtl ckochar nne QM\Qoor rratrl)ggtrg an Elovvn e%ye(ﬁ)); o
cha¥me thp IETOITENN jaoersh aeintsxior mdich piled cOPEH iefotaetiangs lsgilable at
Iharal g:eosl nce, (| ii) that a supervision tinmer equals
Z68r°6" % nfl that a relative energy of the new sector
[0041] 1S Or BRiEEkcakdabloak @P aflgics Mahdudt d&Gkiotke fRdRe Fdivashhid as well as
[ 0038] Over head paraneter processi ng bl ock 53 al so
DEfris dgsasipdetheehgsd rasRagement(imHISYy 61 apgngei feulthg in less
1S under
tgﬁe{r}g.{‘% a{glgn ti oﬁj%ﬁgésjﬂﬁ% R)Et i%cg%ﬁgzér\gg Idity of a
[0042] KnownIr(ddf] mavmaiq;oembkafwﬁod'emitsa sofaware ssartie (Sﬁv r&RCH) commands

Bg\é%%rrgteg B Sﬁ%'glrﬁ)b%OfsEf qipnraied Qisbferovs Ovesbﬁrﬁi Pfﬂf@meters from

SiArstdndls fectdd! frdm adH A&Ess%oﬂﬁ%lr sEBGEMEA sB¥rch BRck 49 builds the
push-to-tal k access termnal being in the access

datahase u@mgftb@ figidhiens pefieneddy dicdmalwaramd dhéonknts0tEslkch as the

are. al so n‘&\?ﬁ $ E[54 ac ordln to d
Sy e iRe T s EapatopTBCRR3S EREB G Bobihel TREonResponse
MﬁBé&HﬁRﬁjﬂf@ﬂctﬁhQ NehSddtia@c BF HetRPBeald Palhnttidérk Astored in memory 41,
connected state node and idle node of access term nal
Some of the overhead parameters of the database include: PilotEnergyTDM,
AvgPilotEnergyTDM,  PilotEnergyBeacon,  AvgPilotEnergyBeacon, = CPLength,
SyncToServingSectorBit, Geometry, DropTimer and TimingOffset.

[0043] The PilotEnergyTDM parameter is obtained from acquisition pilot signals and is
calculated by algorithms in the SRCHRsp function. The AvgPilotEnergyTDM
parameter also relates to acquisition pilot signals and is obtained by IIR filtering of the

PilotEnergyTDM parameter, for example, using 100 msec averaging. The

PilotEnergyBeacon is obtained from beacon pilot signals and calculated using



18. [0040] Main search bl ock 49 al so manages the tasks
that determ ne the pilot energy of pilot signals and
W@ 200002@de t he geonetry of sectors or access pRCTUS2009/036707
The geonetry of both synchronous and asynchronous
sectors and access points areldal cul ated. The pil ot
energy of a pilot signal is neasured in dBm The
geonetry of a sector or access point is the ratio of
tlgerithinisoin dwreBgacooRsm fipidtion. sTiynalvePilothntipyBes@nt parameter also

access .poi nt t he pil ot energies 0f, other.pilaqt

BTGP RR il i ¥ls By & R BRCEbE DuChy Gt & R REotEnereyBeacon
gﬁ%@ﬁef wopéxa%pa@ Glsfig 0 RGOSR (gntTh% CPINerh PRLIN¥RE indicates
as: geonetry (A) = (pilot energy (A)) / (pilot energy
‘(hA)cye—hcppﬂeﬁt( lengdhr giythe Bylay spichdthag a@qegg/te(rm)nals in the associated sector

Bin PpEEr The S ToRIRRES it B Fauimster Sy §ther the serving

RHERIEBYhDRoriots Y AkyrRBtoas. TMSnacaMdinidk, et the bit to 1 or 0
[0041] Main search bl ock 49 nmaekes handoff deci sions

meicath dhatoihgasctying nrcters iswsinchiggopepr avmshipageeiratnsetively.  The
. . ef .

BEERE A BORIRIL L A B8 LA Sy TAEG o e cnr

of sedetbaed phet dgeds STlﬁeDl’ﬂp‘Iainer paadheier [sfhn@dilleedaf/hen a PilotEnergy

several posalble enbgdlnents sof tware search &

RIREMPICE §HeRsAYE CsHaiaareshald osylurption. sHRwcicdPgpkimg parameter is
9&8% %%a%ﬁ the g@ﬁé’cpﬁﬁ'%h% tﬁ% SiBE Rt PRI LHRER e ftﬁx@éHoIPd bPHuration.
signal s dete from each access point or sector.

Whe A 1mmgﬂff$etbparalklet&9 insligatadstht lodfsctatcddbiars o uwlsd B@Vmge;ector Other

fun tlons erfor the.fir re of, bl ck

oURRe PR Ghaie T, Sune e Bt e s 1F the serving
SIRAIERSPIchaPET REAGOL e RSP TBS BoliRGaASARRRMPONSRatns, the number of
BeaconRSp) functions. The dat abase of overhead

framamlt terrls slots lgtacsrlefdﬁ’ame reddronuaber S6REDH symbols in a frame.
overh ar the tabas

P ot ERDF SPHRRT augeat P RS e RECEEP gy axashugnous o the
Mﬂ@s@ét&ﬂﬁ’f 1@Y}B&ﬁ‘éﬁﬁgy @PUed@td by the SRCHRsp function associated with

SyncToServi ngSectorBit, Geonetry, Drop Timer and
thenﬁ*ﬁ}@f@éftor [bDZPBT 1Wé3nmnfwélloEnébeg§Wt@a|0£n%tg@fen| sector A is

s

O A E i HERLAr B8) = e tnbl o B @B oA it ppcrey ) +
M@Peﬂmgﬁr{@) gyTDM thanMrgy (N);owheﬂeatlﬂs ptlot energy refers to the

i si.tion_pilot signa nd i s obtajne

@tﬁﬁ@fgﬁ?B% APy ?rEfL?é %9%%%‘5? Ak ég bsg’BPToser"mgseCtorBlt
g&@ﬁﬁ@de? beitgl B8cHBRoIE 8hd AYEHASK BroyTBEing the AngllotEnergyBeacon

|IotEnergyBeacon I s obtai ned fron1beacon pi

pirgmelcs fond thoat csdcare dwiihi ﬂqalsgfochSﬂmmgSﬁqtdrBlt parameter being
BeaconRsp function. The AvgPil ot Ener gyBeacon paraneter
486" PRt es t o beacon pilot signals and is obtained

[0045] by HRif idrti@r it8g nfinthine chirk@t BReheyBegGMcters during handoff, the

SyncToServingSectorBit parameter should be updated for each sector. Using geometry

[0044]

calculations it is possible to assess the energy level arising from different sectors that
are within range or nearly within range of the access terminal.

[0046] In the connected state mode, the software search (SW SRCH) commands 55
executed by main search block 49 further classify the detected pilot signals into multiple
groups, such as CandidateSet, RemainingSet and ActiveSet (ASET). Each newly
detected pilot signal is first added to the CandidateSet if the pilot signal meets minimum

energy criteria for a certain duration of time. Pilot signals in the CandidateSet are either



paraneter, for exanple, using 200 nsec averaging. The
CPLengt h paraneter indicates the cyclic prefix length

w@Roovhzo40el ay spread that access term nal s i n PEBEUS2009/036707

[0047]

[0048]

[0049]

associ ated sector can tolerate. The

SyncToSer vi ngSect or Bit par anetler indi cates whether the
serving sector is synchronous or asynchronous. In one
enbodi ment, setting the bit to 1 or 0 indicates that
ploencsat w iy fedvelictic dymubtd omobs Remaasygidresalispon additional

respectivel The ara te ndi cates the

PERREC NS ot ahe Baen Gl A Bhlat Aoy g nestricted to the
gi&r ghess of ud AcHetRet ssdoppds@a t§lt&ﬁfgl PerfortRd PRI d®cted pilot
paraneter is invoked when a Pi | ot Ener gy paraneter

sigededBerforoung aparamM@mObldﬂ@rA@mes@u lonits thlawempitagions that must

PR TRA STk Rarnii SR g R PRRETRS Guibie eritera for

dgsatyy ir@nnewiyeddked M §abf sighalpah@mBiebf ithelitigaé @sotpdeCandidateSet,
offset relative to the serving sector. O her overhead
PamaiminesesandyietveSetds dpwsbed bePtde the nunber of

ant e”%la?ﬂ@k uéxﬁ? 1§'§5&’éd e didz Y@‘;#e? Badel rL?[E‘% n@%&y DHarameter

used trans orm ca atlons

Excasding arcetthiethskidls, datlcd th?elJA&diTl[rﬁ%chnA fitve sipmaberdetdied from

ﬁg synbols in a frane O4@®»In the connected state
d%C“VSSEﬁ if ot LdoghEner; gar%ﬁ%ﬁ P dgloppa palothrep g qiggameter. A

%ﬂ’ottsrg?laf’ﬁ ¥ﬂ1996d5§&ﬁ1%e ChndidRe R llqujﬁ I%‘?)?Eﬂ%fﬁ rﬂﬁét@rclg %f%ater than

Rsp function associ ate serving
mecduwit to Ithe BrietDropliewe phemater, WMheraye pniet signdf 1sade@t®,ds from the

cilgape %ﬁl Sggap!éﬁg lrsgg;pael R)arsn_g% ::[r%tthe}e/ ﬁ%péyma%%t W1B‘10ngflag¥gmg the

A& 1G¥ek pararticter for-th®@plléitsi Féﬂﬁ r HadiiNk)a nadedstctiRe pilbil anal to the
ener y refers to the AvgPi| ot EnergyTDM par aneter fo

(S el e SyriToBotas pgBod MRS being cxceoded,
aneter ranous d.the ene
oelvylaére tSﬁarcﬁ ('5&9 Sﬁ%’(glglg g%?%pgelgtﬁe&gr akes Rﬁ%t signal in the

ceedidstsSaM t h t he SyncToSerV|ngSectorB|t paraneter

bei ng as%gchronous [0045] In order to nmint
cur r efitPi9Y sigARY a@fﬁfﬁéﬁé& gnypingagt 1hsduot Slgtlﬂés deleted from the

émﬁJ R85 Yl BRICGHRSE TA ng B}ggﬁ‘q%ﬁh %Lae'fjet&lefr&ﬁqﬁé ﬁgmtiﬁﬁngSet n

sector. Using geo ations
passitudatiend oFiess,sbs pildtsdgrah (Srcg:jletd:célfehe Dro;ﬂ*lmgr parrameter of the given

deferent sectors that are withing ran near|y
DN BN o GBS B CHCRWEE 1 Giar? HIDIOp DBMFERemAnirgSet parameter.
sanngctrd 5pgfo@t§} o AR, d&l@f%dsﬁf (1%&1%@&%1% & }{\AISE%C'd)dded to the

commands executed by main search bl ock 49 further
Bragwirfgpet, he(iiletthe t edzepi diot thei gRamginimgSet m@lxcaepis e its threshold

%%?mlﬁlgggg%%f%g@ﬁ?ﬁg%?%n pﬁ%ngilglqelllqg%e weaﬂest signal.

The ActiveSet is configured when the access terminal constructs a PilotReport
message. The access point is periodically updated with this PilotReport message. The
serving access point uses the PilotReport message to add each new sector and access
point to the ActiveSet. The access point “tunnels” the overhead parameters of the newly
added sector to the access terminal. “Tunneling” is a process wherein the serving access
point A communicates with another access point B using a wired or wireless link to
obtain all of the overhead parameters of access point B and then transmits those

overhead parameters to the access terminal using the serving sector communication link.



detected pilot signal is first added to the
Candi dateSet if the pilot signal neets m ni num ener gy

w@eoovard4al for a certain duration of tine. Pil orCEU§VI/E36707

[0050]

[0051]

[0052]

in the Candi dateSet are eitherpronoted to the

ActiveSet or denpted to the Remai ni ngSet based upon
additional criteria. Mst of the overhead collection

and handoff operations are restricted to the pilot

si gnaFKG.i hig hdiakctm vidBahting dowphBEegormanbd8 nfjocates detected pilot

erfornmed on aII det ecte si gha Performn
glgléql%un} ?)F%OU(?HI%} (§H grﬂgpsAd]tn]pf\ll} (? -Jtsgee]e ﬁ‘@te) the sogware search

SONPHARL 3 PREhfNAEInMesth BR RO AR AN B@wﬂﬁ&?&&%d pilot signals
term nal and hence prolongs battery |ife.

oita t swilteplé ograsipas siutlyi ng ﬂ?e@/ﬂalyedfehoelosted Ppglhg$et,su HoedssSet, and

Lhto @Qne of the thre t, .
e e £ oy R Bedi o aboe! B B gt to (o sppdidateset
ProRide@tths @Ry defecaddpitbtt Sgidleméandhd alig®aim basey Ofiteria for a
Its geonetry paraneter exceedi lr;g a certain threshol d,

Er@riqztélanmwé PRy ok figicd. Qulpi pilstt sgnjalin jthe JeandidateSet are then
t
%120 Fﬁ% o'tfg ﬁ%fé#g}ﬂ’ﬁit%?iﬁgt%gr{gg R g%@éted'r ﬁll#@ector based

npm:a&al@hcfnnbmtbhe d@ﬂﬂﬁé(ﬁbﬁﬂéﬁ&‘ﬂ‘hlﬂc 1sldbﬁe E)IS dmﬂ'tlmerand power intensive
paraneter is gr egt er than or equal 061{1 he . )
PRI o i GretFicisdr nacwallepysapgroyp mf| potssighplt. jather than being

ﬁ%rkcﬁﬁl%g df ﬂ’l@ dtge Candtigatos padt si hﬁ? R A adi ?&nakce'ssc' terminal 18
to the Remai ni ngSet \ﬂ §t changi ng
Sﬂndpﬁnnecceparpmiﬁt enlyf tr atdves mohm assogrradd with ado mgnals in the
ne tect e ilot signal to the Candi dateSet .wo
REs A HERNE rBiming & 5 est Brahl S st SRR fhy on access
RxafRdafidls pbivane as®RECdkanpW, 6Kk t&ﬁmngsno'iﬁm@sebﬁ& %ages in
the weakest pilot signal in the Candi dateSet. LOO48
pilotoignslsdreiinging tadbiefagingSdte TRsnEIPHO ey Set priobalyikiy thil aopage will
ﬁ\c Qdaclgge g\etect:tgcg a%%?cl@ %qul Igfya?edglgetsgg(?evté?rocaonfs? tl?lh and prolongs

bereay (ifd) gmeﬂ i alsoaséd bptdceReng dmd SdnsniiftiggRiatadpackets only from
signal is deleted. if the DropTi mer paraneter of the

gd/erncprss pPIns agpreiatpd wifh @&pbiigrt%lﬁ the SegyipgSeeter-t he

Pi | ot

o | oy PARETL SIS RPOATED R SR (b s follows. &
adxzil@cﬁet@tddhﬁldRerma]nﬂs rag@et to the iRrefehedEilozblstf itshegometry pararneter

?%gng %%S&Be)é(ﬁtgﬁ i‘[}t&lg gf:f%rq?rtg? pf;%lal?lﬁtgr @f t\l}@ﬁﬂﬁﬁ jighal falls below the
Bk @reshdldt BRnVEAKESThab bR tes IBAHIbTIHRG ACIhMESRlintcked. The

configured when the accéss term nal constructs a
PildtotiRepos tharedwaped frohe thec Erdarqifilotlist sif tler Dwelp Tiadel yparameter

dated wi th ] t rressa The sery
HREES gkt hehdor huty ot Cusherpg gl hmgencyetes
DRYYTSAEENN | and @@&esswoaddtudno ﬁheepﬁ@tt is@@etis didBped from the
access point "tunnels" the overhead par amst ers of the
RepfgriedPilotList if the size of the PreferredPilotList exceeds a threshold.

Pilot signals from the PreferredPilotList are added to the PagingSet if the sector
parameter information in the pilot signal has been decoded, and main search block 49
determines that the access point corresponding to the pilot signal is sending pages to the
access terminal. A pilot signal in PagingSet is deleted if the pilot signal has been

deleted from the PreferredPilotList. The pilot signals in the PagingSet are sorted based

on registration status and also by geometry.



added sector to the access termnal. "Tunneling" is a
process wherein the serving access point A

w@oorepizi4gat es Wi th anot her access poi nt B usi nBCHUS200%eB6707

[0053]

[0054]

[0055]

[0056]

or wreless link to obtain all of the overhead

paranmeters of access point B Bhd then transmits those
overhead paraneters to the access term nal using the
serving sector comrunication link.[0050] FIG 5 is a

di agr Bioti dignfni;st nghé Repféroad PREM igirang nddnd48 tlad AocatSes if all overhead

det ect ed t signals into groups a subgroups. |
SRRl Ry e e R opdpt e Do miRe of i, p g adiob Rignbl have been
GROPRAAS Reoddt MR alTBAtBd. STRE ?ﬁ‘otk&hgiﬂal% ift3d NesRSet arc sorted based
classify newy detected pilot sighals into nultiple

on @apseirsuch pist FigadlanrtbdMdcotsSeisis, daketgl igBetpilot signal has been

Acce Set ector. Each newly detected

B? tha fng%lgl ?dfgrr?@qé){ Sdded to the Candi dat eSet

provi ggrel sh’aﬁgd@ewlmt detnartiethpi PreferBiRINAListEBt SVHidle all overhead
m ni mum ener criteria for a predeterm ned duration

parapptess, hayg esm drcodgdyn | the | S?TYIHQSWdl dke egue battery life, the
E’agl g%&g% (gtcgel Sa%qg c81f1ﬁ\gaft\9p%g%% Céoqlqtgglgrg‘é\éﬁc?lt the access terminal

alekehidy; | loR adegistraticer irdoghesion beldsh edeopeontdiiys of a mhwlg dtected pilot
that time and power i nt el’]SI veg,opera i ons ar
pigaglrin angther gegisteytign | 2ope dypigniispntoy bplterdhan |ﬂ§fn81|1%t signals in the

o\?}jré?l@ Eegﬁﬁﬁﬁog A p&récxgﬁxg?éj f(?rt'h ﬁS‘tt él% ; 1 5Ph ldﬁ?’érérﬁ Registration

sl gna s. For ex acc ss term nal
mm:d's raplage dessclq:bmgk&mngs'eqtq:r ke swab@hmgeorwsocﬁ‘ thicagw pilot

il ot si sinth ccessSet bec
] Bl ide N he il §F oS RN, RO Senngsere plus the
f&ﬁﬁﬁoﬁ?@&%ﬁsisﬂd’fglﬁmTHeﬂdleq{aﬁdWﬂI@ystér&lﬁﬂlﬁf@ﬁ is added to prevent
exanpl e, access term nal 18 nonitors only pages in

pinlcgessaiygagibisatisal Oamgutlngs thet arh ererryatgm grgbpowerhntsnswe

i mpro I ob
Pt ot B8 hProfhy 2P bl HghdS A SehAR alibict 4B anty g, Jigt of some

Eavehint Lo u@édeSB ragprefbaﬁetieféﬁeréﬂcé %1gnBDWﬁhage$ne@|t $eogram. In
saved by receiving and transmtting data packets on]y
SRMIEICES Thicdasiablgitatrgducssthe inypibgr @f swbgspyRst or to increase the

Rl gh&! 5 §uggltogﬁ?.seﬁ¥ér re Cottl%g gﬁéngSSO]f] Suﬁoﬁg‘% ﬁ?g{%t(%t Is may be

signal s ar ocate té t erre
a&dfaotdrdmgtodesﬁgmpmfaﬂﬁtoect ed pilot signal is added to

the PreferredPil otLj st t y ar.amet er

excecdic RIvT ARErHP ST rmr p F?%O%eef&ﬁe@ ih 87Vl 1seFnagios. One
{dRBam) Obastl AlvhEflah Sacb&l O[W‘Iﬁllﬂﬁ @5196%“}5 A gaglhg &9ci@s. The
timer that generates the Drop Tiner paraneter
agvessktetninThmonpitére tQusildlages arsi/ctﬂwlgesj ew}o @dgifig @m:lt Heom the access
g?rlg tecrggr%gqﬁ)lgh%gr' Iti;t&lgr P%%gg% e%gr%rnr?l}n%[ t?&%&’l'im decodes
(slrepier ﬁ@éﬂ*&wﬁbem@fct&ﬁma@r @mﬁpdmrdi«ﬂ RbmiplkxAHEC. Sdnfe  radio

addition, the pilot signal is dropped fromthe
Rekfadogiet mid @tqmcgt paging pleangplzQR(FH} Headdition to a paging channel to

gxtgtg({e {thit (f% l L’h?e pa%)%cg eflgfjlﬁneell aﬁﬁ] [h%s(ﬁl%kdpagmg channel are distinct code

channels. QuickPage pilot signals are transmitted on the QPCH. The quick paging
channel includes quick paging bits that are set to indicate a page in the general paging
message of the paging channel. If both quick paging bits in the quick paging channel
are not sct, the access terminal need not demodulate the subsequent general paging
message in the general paging channel. Less energy is consumed demodulating the

quick paging bits than demodulating the relatively longer general paging message. By



[0052] Pilot signals fromthe PreferredPilotList are
added to the PagingSet if the sector paraneter

W0 pdodneei on in the pilot signal has been decoeedpsSang036707

[0057]

[0058]

[0059]

mai n search bl ock 49 determ nes that the access point
corresponding to the pilot silghal is sending pages to

the access termnal. A pilot signal in PagingSet is

deleted if the pilot signal has been deleted fromthe
&rraddrdatangPihk afulidks pagifih bitpiolf ahe gughaglagingncltaneclPagi ggSetl paging

Besar it Brtohaars eomyel e he Aok 'otly 0 HS iPY page. The
ReletddBl IRldi dtreaie dadiRdib0QPOE AF aegamRt WhetRdr the access

overhead paraneters fromthe access point
tsonmekhasrigiempaged. t he gi ven pil ot signal have been

successful Iy . oded and | i dated. . The, pi .ot signals

o P AR Qi dFReE RO BRR Rl iBE R, RSB e SRS pace 1o
fhicgitadss itérniing, heaessSedmiisal G&leps aakili the hba Righ! cyelgn@therwise,
has been deleted fromthe PreferredPilotList. [0054] )
thgeaceess dergunal dscodes asfudinzageion thpdirprifos sicaalppf he (RagingSet if all

i .ald. r nav .
PRCERLG  U53H, BRLATRA LS A POPRAFRERISH e
SeleplongSecivith 48ihddirortiug rattotsSorcatédsngdntt Oomeea@s paging cycle the
points for which the access term nal already ha

pecgrserminplaHsq &ﬁ“@???aﬁqa%?ﬂ Pl sigalsithad C@%@P@pﬁw @eraasynchronous

R Yttt OF L&oR! TPfirmdh SR Yr bie{lbﬁgﬁj?%%gﬁng %Qyicﬁts_ﬁ%ibcﬁ& a valid full

zone i1 s significantly better prlot signals in

pdpe, ther acends teayjinal scatls eccczopmbeftr thexsropiest stdor adivewd by the
ilot sign iin a different regjstration zone to

Plaselstiahe decfrly SER0F madkeirbicqiis SR i topyand decodes

SRRRIII dhaMeld i pBsiRAdIOtn thi IPRKerrBdPlo® Xk B8k dlUMN P¥éBctermined

of the geonetry of the ServingSector plus the

rudi¢se Isegides fiHyS ther oveyled rigfonmativre is eksolan di)othe DropTimer equals
Q&St ero?Si i) I n ios’rnéfj%cmedft 0, PT, i\é?ntsi WANCGESSAlder  than  the
rea’i st rat(i c?n oper sT90nY that Aréd very 31 me and %ovver
ORtdesiD@oddBR&DbIdThe subgroups of pilot signals

descri bed above are only a |ist of sone conveni ent

cat egBei @ampie avhsy ageosy rmimpb P Fakesrupndusingjagrging cycle to decode

 or ' . T :
TEARISIRL NS HOSRE LORLARGER il BufEsifqtln s
fumotier) fof aspibgrsognab that thes afready, baehhdlocgied up shopreferred pilot list.
bgroups of pilqt signals.my _be ysed accqrdjng to :
égéf@mg%f“ér Gisedes ﬁﬁ%@%t Siatel R O@F%‘ﬁegé’llﬁéglﬁbr hien if the
QdlckprRAR sﬁ@ée‘ssﬁdl&Weéd@leé,eﬁmaﬁroé&ﬁf‘% Wasts fENe %Gﬁtr%bbl@rame to

I's based on when ‘an access term nal wakes up durin
patprmgarcydelitemal piet sgrebserdhefuntcinal. Hold QoickP e is kPagmsessfully

A0PreL sBRET R G YR ETRP R GU0rS The accese termi nal

t ypi CRAJhYTEGGMI@IT) access terminals initiate calls in a very short time period.
Hence, PTT access terminals do not expend time to collect overhead parameters from
scratch when the access terminal initiates a call. As a result, even in idle mode, PTT
access terminals monitor and decode overhead parameters with higher frequency in
order to prevent having outdated overhead information. In one embodiment, the access
terminal monitors and decodes the QPCH channel in order to ensure that overhead
parameters are up-to-date. A failure to decode the QPCH channel may indicate that the
overhead parameters are outdated. Thus, when QPCH channel decoding fails, the PTT

access terminal decodes overhead channels and updates its overhead information.



Qui ckPages first due to | ower term nal conputation
conplexity. Sone radio technol ogies use a qui ck pagi ng

web@onzi491 QPCH) in addition to a pagi ng channePCT/GS2009/036707

[0060]

[0061]

[0062]

[0063]

extend standby tinme. The pagi ng channel and the quick
pagi ng channel are distinct cBde channels. QuickPage

pilot signals are transmtted on the QPCH The quick

pagi ng channel includes quick paging bits that are set

t o i nBI@at ellstprgeni exchiptarg dieeratenpagi mywimnks Spgkgef56 in which

agi n hannel . | f both quj ing bits in the
hRe R 4§ <Briimrel Aceed g ek ¥ bPRENS Bt Sl fafirs sector
seedciRtedBym Ukl @cdshfoistubs eAUERbn A 8ARE59 RAGIWREL by a second
nmessage i n the general pagi ng channel. Less energy i's

senssureed (e fisttisestar g is decrymgoketpalicagselsiceess tdrannal 18 is actively

denpdul ati ng.the rel.atiwvel |l o eneral pagin
s R ik ReiPE P 7 S E R BT B SRt Ty b7 R e olpp Because the
Gder oK agrRE REMBBRTERI not b&@ve%eﬁﬁﬁﬁig RagEdMdnEREIRAGE dhth traffic to or
t he pagi ng channel can be denodul ated only when there

framasepriflescetphad aBESS rogemith at repigsnt atiprcress terniepd d§ddirst access
fa&ﬁt %’%'c%r%epgg‘g{}]@e%ﬁd"vib%éié%oli%{@aggCaeﬁa?ckhﬁﬂ“@oﬂﬁ% t1139361. First

een paged. er a I S success
aeeodednt I3t alsb estnctted e an@hdracvak pdinphge bhckhableconnection 62.
access termnal, the access ternm nal sleeps until the

next PagPRgotaRlle. Nex nachitss 80t ned dBpesieniethy p&tPP LTE radio
%@H&qg é?Tfu%’sJ, gftﬁﬁgsa@'ﬁa tshes fa'sgﬁéhgﬁﬁ&ﬁtse&bﬂn%coﬁfd 4cB&s point 60

Pagi n ecodin I'l's or upon the
suydcmsisth uthe diddddi809. 1o f raglicQRGHNwloRl, and aldnesepane. settor a9 is an

depl.oynent with chronous _sectors or acce oi nts,
BRPEURGpseity KN PTPREL A8t lietoally Matesy 4B dapdRyfdetveen
haaegtnddul dbtwirkalFsrst Bddess Poine SR ARhsinfs At HRE pilot signal 63, and
asynchronous access points or sectors. If firmvare of

prsaedricpIse s ¢l tiansoks B2sqcepdmilet aigpal Pd. f i thipdgterogencous
the access terpinal sends acces robes, t.o t he . .
Ao dRablt B SINPC a5 “RRaBIR BB dfhetf ity racio

RekessHed. . Mhud, dh&csPdintt hodC aeswritL liffiploaheniBAi t@ftle radio
and decodes overhead channels for pilot signals in the .

Prkmcdegieumicl rnsmating pélatisigpelh thit dersherchtidampigplets. In addition,
T R L b SR O TR Qi HAIEpy e s
cidica tghhotogg i gynéiksti &cesepdiet S8hdnt tthaescQuacheadide qadies may be

Threshol d. .[0058]. For exampl e, when access ternjnal 18
DetRg8hsR 1Y GIL“F%G 18y CYF oPFigtine FoDISier ek PAgaclic profix

BoM puagegh48 initiates an acquisition pilot signal
search (Start SRCH function) for a pilot signal that

has aFleadys be@owahdrocbustdting stdpe @r-€3 exfreedhgthiddoby which RSM
hl%p%%aél} ?Fl\)g %%%g%trpa}ﬁt gltsg_na ‘?’%ﬁ eu?ffst i?lﬁ)é%iajtigﬁ COSAV%%J‘ in]c those It)iPo% signals
to perform functions for access terminal 18. The steps of FIG. 7 will now be described
in relation to the exemplary heterogeneous network topology 56 shown in FIG. 6.

In a first step 65, RSM program 48 detects multiple pilot signals, including first
pilot signal 63, second pilot signal 64 and the pilot signals transmitted by the other
heterogencous access points. First pilot signal 63 is transmitted from first access point
58 that implements a first radio technology, namely 3GPP LTE. Second pilot signal 64
is transmitted from second access point 60 that implements a second radio technology,
namely IEEE 802.11. In this example, 3GPP LTE and IEEE 802.11 are different radio

technologies. In other exemplary topologies, even where both the first and second



Qui ckPage is successfully decoded, RSM program 48
waits for the next superfrane to perform an additional

woerlootz@dgnal search function. If the Qui ckPageCT/ES1909/036707

[0064]

[0065]

[0066]

[0067]

successful |l y decoded, access term nal 18 goes back to

sl eep. [0059] Push- To-Talk (HTT) access terninals

initiate calls in a very short tinme period. Hence, PTT

access termnals do not expend tinme to coll ect

accessh gachtp amphat@rt sofia apps arfatratio weelmoldyy, athcesslio technologies

termnal .ini.itiates a call.. aresult, even inidle .

M@efﬁ@r%acbe& &Py Pﬁlﬁtaﬂglgﬁiﬁ%% idgnirol I Ba ™ 8 per s Raints use

BidfeAR tehSentch Niing R bitel BIRENE ¥péitiRs ﬁﬁamuerspr event

havi ng outdated overhead infor mat i on. n one

enbodinrentep ¢hehasebwaret arshnaimmanist By withmdmdec sxdech block 49

the channel..in.order . to ensure that overhead,.

eaig e SRR e DS iR fautnlo bR Sftidate eroup. o

fRGhia | amraptivendbe@taeprbated et Dyes heads Basupelq@ick pagin

are ou?%fat?%d. Thusrgimh%nep@m cl’?gnnel dgg%dlg%g ai Itqs, pacine

BFheANPITTeSy GEus abt PATHIAR Seidelodes over head channel s and

updat ' i, nf ion. [ | .

P nsr et 68 6 RENGAG R & Bt IRk, i flanagement function

g gy dtoni sonvbyedhinREMdptecogt giilod Sigapler eloe sxaplResis reference

termnal 18 borders on tgg sectors. A(Iitts sector 57

PgNE SudgeM B THNGonsEn e ¢ B8 iRER 2 58NdoAl QA tswRipgl]8 from

ARt 'a§ce§§}§@i§1?§l8 RY s@oRgGORYs BGIRESS, @z't@'inaﬁg ¢ fAelidfe mode of access

sector 57 is a serving sector because access term nal

t8mingl a8 t(Ii)eb manegitiviactvd ggupiof pilsevgmls ©7 ac@ss tmahinal 18, and
ctor .59 is.a pon-servi sector because the user of

BXEL 1R o R R O AT BTyt ng. or

recei Wi BeleY % GRrifm detefenct aidnal Mdda®fmdnt ATh&RMO Mficiently, RSM

sector 59. RSM E‘rogram_48 IS resident on access

pegrinnad upditesivhish pdeicegmlput m c8 df shogmnestlad step 68, software

second access.point 60, backhaul . connection.61., . L

PR ORFEER SR ndS Y RIBRETIRL S BARTS e Bihedfea pitor tis if

hat 8ssctpd Fﬂbt $Hiynat hbae lghambirg et @eEdcdn a Geded@bdel thivshold. In a

one exa e, first access g)oi nt 58 iggl enments the 3GPP

HAE Vadpiov e cisashogymaklysdS add wnppfdBe tdstectsd pilot gignals to the

Y P30 ° FE Ung 5P R AGRER S RN Bl T PO ing scctor

sdtborerng pagen tasyarshteomnoias 18.eFoorexanidd) ftogramaddh commands
fficiently. manages the handoff between heterogeneous

géﬁ peeend PiIPCY L B4L8 soTginEsgoLp ﬁﬁ@ﬁqﬁ?@d&% piragector parameter

Rr! fn-Q- AR sc@dr 59N dRGES MHarA&E R SsP Wil b Cerldi@N 8B Sto access

a second prlot signal 64. In this heterogeneous

teenuwoel k8.t bpolsegy0, sdfevac acactataomendseyS dactann pdot hignal from the

A TR e S S B RS 28 Bt FuagGE R  sep 71,
TR k@@ oSondn ends Bnidiat filon GigRAll fRdm $Hegitafesred Pabt lise&Cthe quick

access termnal 18. In addition, ' '
paging set if both (i) quick channel information (QCI) or extended channel information

(ECI) is successfully decoded and (i1) the decoding of a sector parameter indicates that
the corresponding sector will be sending pages to access terminal 18. In a step 72,
software search commands 55 deletes a pilot signal from the quick paging set if that
pilot signal is deleted from the preferred pilot list.

In another step, software search commands 55 configure the active group. The
active group is configured when access terminal 18 sends a PilotReport message to first

access point 58. The serving access point 58 uses the PilotReport message to add new



access termnal 18 is receiving pilot signals from
access points inplenenting the sane radi o technol ogy

w@g00bi1e@d1 access point 58, but those other acckRGBEUS2009/036707

[0068]

[0069]

[0070]

poi nts may be het erogeneous because they enpl oy ot her
operating paraneters, such as2lcyclic prefix sizes and

FFT tones. [0062] FIG 7 is a flowhart illustrating

steps 65-72 of a nethod by which RSM program 48

saetoag @sd prdess peingnel tsheamdveugfmlpi nNomwwirxgmecmn\ﬁéyiechddfd to the
those pilot, si nals rmfunctions f cess

i By 2 Rt 5 rhcky e ortilers Tewdes SEaks Pewty added
seretdresb%lae&ss rinfif] ¢¥ %Igmk&wn e ?%ﬁ%@a@ OBt WB6Ad access point
t opol o%]a 6 shown in FIG 6. JTO063] In a first step

6%, 0vRS gifhaglr aonigtioiettdcamd idnt irphsmigingothosé gaednssters to access

ARG b s P FhcatioR Bk a2 ey PS8R0 Phe ot her

het er pgeNRALS08E GREShOBpElifse ofdek h@érlu@h Dif b i®3hd dcthod of

transmtted fromfirst access p0| nt 58 t% i mpl ement s

BIG. T &t an sxnreplpcanpsrashss;  Rased |1§p03@|s1gmn£e eS‘é‘é@indt is understood
I} I

glOI m %Jé:g{f}ﬁa?rﬁlé’r mbjils lelfr?%%?@labf %‘%go%m %tag%l%? %?Srgarranged while

reamhivg Wehin 802cdpelof thaprchins dBxlaspt e Th8 %ntp’EEylag dnethod claims
| EEE 802.1 1 are different radio te&?nol 0gi es,
Bfteﬁ%’rt c Be VEISOPE 4N 2 SYBRAI T e bR nph@eﬁrrt rig o limited

SREANIRAEES hiBRIRY Srdsgmb@ment one type of radio
tec%nol ogy, the rladlco ?r Sﬁaofogi es i nplenented by both

acces¥hpoianpss rﬂllgslmtatln@tlogleali tioks, calodules,t el towouiat cessibed in

FiftRuht T3kt SEPRG Msab AT ERd Tofb ey T ipIShegeber performed
(g $obhyar susesd %Poc‘é%ﬁaﬁ‘%%lﬁﬁ M%ﬂall” PRodBidt @EChn application

bl ock 49 allocate the nmulti ot signals into
snecificpinecegatedgieuis (8 HIQ@s aaﬁeid\mgiamma@eogq@e agray (FPGA) or other

Progammaﬁg%gfo%ura’ \21@ a télsc}éeufl; %(a?e;gdgrl %agsmet{)re rléglg pdlscrete hardware

gorapihen@N dr any ebmmgnsleﬁte@éof de0da&] td crfordi € ﬁlﬁctld?ﬁi'\descrlbed
rogram 48 perforns a reference signal nmanagenent

YREE iYDBCNSEd] MYTNOSE BIOSESPOMAY: bR ¢ EYE@DPIAsCENE baétneté@ @lernative, the
pnglcgstsors g an?oéon% Pp(&{ég oﬁrefcgﬂt?difé? an‘g%ftrfollgl% or state

nagenen unction can to manage a
aacless t Ar ponassorl éhafyr alwo flier stplamcess 490a bnibdation of computing

econd access paqi.nt. 60, (il 0 nage.the idl e node
?Vl%ce%% trGAnRnatig, of %.gl bo ﬂ@n%.g@lctrwogeéw e Dlurality of

G QYProBEssBlis! Se & PR BickHro@S6HS $n E& f]ﬁ'ﬂd?@h with a @Eﬁ’ core, or any

(|v) to collect overhead parameters for access
vibenjuchlconfgurft@®66] I n order to performreference

SOk, rOEEnt, et s, SLLUSLIR! i PO ARGAR: s
BloekpSmodliiled it @iksS8nd SALSN@BAEL steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Those of skill in the

art may implement the described functionality in varying ways for each particular



search commands 55 add one of the detected pil ot
signals to the preferred pilot list if that detected

weriootn2@dygnal has a geonetry that exceeds a  PCT/US2009/036707

[0071]

[0072]

predeterm ned threshold. In a step 69, software search
comuands 55 add one of the deiZected pilot signals to

the paging group if the decoding of a sector paraneter

i ndicates that a corresponding sector will be sending
pEdestian bac sedisintememationl &cifars @wakiphe, besinfarpvated as causing a
ear ch nds 55 %dd seco.dggllot signal 64 to the

g %Wﬁ §°Pps plthg QSR SU-sector paraneter for

non- seméwene% 8Ehidke eerpiyCahBRlitbat a%eeﬁﬁlﬂémé&ewlﬁ kofeRare, the
sendi ng pages to access térmnal 18. In a step 7
ﬁm‘pumrreasbastotﬁdmmrarmilsmﬂﬁddmee@%@n@prpnm@tm%mghams or code on a

fromthe roup if the

e rGaB BRpEAC Ppigputel eupf meP B odBicBifier sorage
fRaacCihdCemmaisatin ﬂl@dlaam@lluhﬁl% aﬁiygﬁhéliluﬁf At tslitates transfer of a
preferred pilot list to the quick paging set if both
COMPES wg@ﬁaﬁﬁm onenplaganiat am@gpe( Qo )staspgeesedigdagy be any available

u u

%‘3@1@”@% eco eks%gf‘t‘ A c%n%ﬁte?pg\ggrﬁné ej} |¥f I@c%g ‘tae(ilm?ﬂa(fl 18 is an
thenptoof a&hcan@mtaaeﬁdmble\mbdhume Bendy g cpagss, 4nd not limitation,
access term’g&g}(&e In a step .72, software search

teygre di g e?mglfl@englAMr SN EEGRQM, CD-ROM or

f i t
B RS b 1 A L O BT I o o

ataamthbr modmmrtts <86 be amefd @maa'ytoh stoacddswed grogugpn cddrein the form of
active rou iS confl gmhen access

Dsfidions ahé%‘}tt‘re g3t ean pe ra§?eS%“é*[cE3§s‘? B%WP]‘%‘“SS Also, any
J&RcsynVi h@grc%@ﬁ?st%rrﬁ’&i At cRABpHSERadddb® BiddAldRePPst example, if the
nmessage to d newsectors and access points to the

mftware igtrengmitted froger Websites setver, BPtha r@@d@dsowet yreng a coaxial

Ve, grau £ess,;ho nt.58,.t. nnels the r
S Bod 80 GRESRRS! By bl SIRal MUBSES or wirctess
tcehidlogts sighhy miea:red vmfmg LD eecrpRE I BRI the fcb@ﬂalsabren éber optic
access point 60 over backhaul connection 6 1 and then

@%bé%smlﬁﬁefi BRI hBSE- pir Afvislesy steehnolpedess sueherayi Wajarepg radio, and
| n

R oy QEEL DA B mRERHL TPISCRIANO s used hercin,
mickrdas cdwpat dst é@E) Ilmset e netticaldliaf, dfgit@ vétsdtde disc (DVD) floppy
xenpl.ary appr oac ased on d S|gn referen S,

fisk aad st s v sz d 15%“%16 T gecitt RagRrard pgpile discs
Rbrothu8Pdath Bplilily Wi AGrIBY oRBina B8k AMBELLOMIshSuld also be included
remai ni ng MAthIn the scope of the present disclosure.
menabcsnmam@nmgmm@thmddﬂbade«phE@emnﬂaw@nemueroﬂdmweﬁomge

R AR, SHPRE rePREuR Rt Erogantaf sl piSition fom, and
priesrifdrafitioh @68 stbRGe Waidinghls DIP 4561 alcbybQeinfAICI is an example

bl ocks, nodules, and circuits described in
of a processor that can read information from and write information to the storage

medium of memory 41. In the alternative, the storage medium may be integral to the
processor, such as DSP 40. The processor and the storage medium may reside in an
ASIC. The ASIC may reside in a user terminal or access terminal 18. In the alternative,
the processor and the storage medium may reside as discrete components in the user
terminal or access terminal.

Although certain specific embodiments are described above for instructional

purposes, the teachings of this patent document have general applicability and are not



connection with the enbodi nents di scl osed herein may

be inplenmented or perforned with a general purpose
wWQe@eassor, a digital signal processor (DSP), BEI/US2009/036707

application specific integrated circuit (ASIC), a

field programmabl e gate array23 FPGA) or ot her

progranmabl e | ogi c device, discrete gate or transistor

| ogi c, discrete hardware conponents, or any

bmitbd rathe pedifie crabddithesis glesutibed apevef diomekdrepleUREM ongram 48 is

escriped herein. A .general purpose proc r m a
AREr bt Ghous ao et e ieissPedPranr B RS Brogeie a8 ey also
A&RYeRE, RITYsiGQH bR h 003k pORPEERAL biariGd Nt QRnle&¥mbodiments, multiple
m crocontrol l er, or state machine. A processor may

eeferendsesignmp Inesme pereeht sograme ity nat siowltafeovdmperithrsgme portions of
devi ces . 0. yod. G ination of. a DSP and a. .

e SR Badono AT RRR b5° sfiof arg sp BEculipns regiant g access
B falll 81 ORIrREBHS BfiS niodificatibhiet theleplolymeat BSRhE @¢fBrence signal
or any other such configuration. [0070] Those of skil
IENQEFENCAF Progrqm H@Wﬁé@wg@eeé Withoutlspyaing diigen the spirit and scope of
i [V, o] K dul o[ TG Ui a . .
e Rk TR el Sl SR iy Wodifications
sddpadiongntusd dosdlinseds hefl dien varyud dedtinied esfemicedesisibed specific
el ect.roni c hardware,  conputer software, or )
enhesimspts sa8 berpragicrd wrow departing fromdhe seapcgdjthe claims that are
idtsucnaggeabi ity of hardware and software, various
I1Tustrative conponents, blocks, nodules, circuits,

and steps have been descri bed above generally in terns

of their functionality. Wether such functionality is

i npl enented as hardware or software depends upon the
particul ar application and design constraints inposed

on the overall system Those of skill in the art nmay

i mpl enent the described functionality in varying ways

for each particul arapplication, but such

I mpl ement ati on deci sions should not be interpreted as
causing a departure fromthe scope of the present

di scl osure. [0071] Where one or nore exenplary

enbodi ments are inplenented in software, the functions

may be stored on or transmtted over as one or nore

i nstructions or code on a conputer-readabl e nmedi um
Comput er - r eadabl e nedi a i ncl udes both conputer storage
medi a and conmuni cation nmedi a including any nedi um

that facilitates transfer of a conputer programfrom

one place to another. A storage nedia may be any

avai |l abl e nedi a that can be accessed by a conputer.

Menory 4 1 of access terminal 18 is an exanple of such

a conputer-readable nmedium By way of exanple, and not
limtation, such conputer-readable nmedia can conprise

RAM ROM EEPROM CD- ROM or



ot her optical disk storage, magnetic di sk storage or
ot her magneti c storage devices, or any other nedi um

W@ bav/12Em be used to carry or store desired prBgr/E§2009/036707
code in the formof instructions or data structures
and that can be accessed by a&4«onputer. Also, any
connection is properly terned a conputer-readabl e
medi um For exanple, if the software is transmtted
froma website, server, OLAdMISer renote source using a

xnal cable, fiber optlc cable, tw sted pair,

gﬂﬁfFéVﬂgﬁ Xriber line (DSL), or wireless
technol ogi es such as infrared, radi o, and m crowave,
then the coaxial cable, fiber optic cable, tw sted
bairAlmﬂhdemﬂnﬁﬂng ess technologies such as infrared,
r adi wa de th ef.initio
o G e GV Seefed JEudiERERuMe MFrERTHR haPind
Wﬂﬂcﬁﬁdfetéh&cs@@)whdr@ﬁ e ﬂi’ﬂsﬁl%ferémfelsﬁg%hl diteasmiic@iffoad a first
versatile disc §EVD floppy disk and blu-ray disc
ghsersD e has p Arst gop g el andigrhercivellp seiond |r¢f9renvm$lg1@al is

AR LSRN ey e v
fif st bd)ﬂﬁgmmlomocbﬁfem‘nt conmhy wcemdaadﬂigluemﬁmji a. An

o’ lgeutassBeplisdin of Wg%g’}‘@c%%‘%e AN T A el

fr O'Berﬁx%lrg d Fe?eréﬂ?':fe% geﬁl’enlt ﬁﬁct%noﬁsﬂ%qnfﬂ?{;ffaﬂgﬁ conveyed

40 of access ter I's an exanpl € of
pribe ebsdity bhetfercare mgads Wlhfsmtmht irefiarehrosrzeal ainamgctment function
i nf.or n to the st.orage nedi um,of ry 41. In the
StgTED 0 b CG Rl RE 8 rulR P F PRt agtRis nipplgrom
P aSedss p§iﬁ@ﬂ) @8 s&&BRd %chsér ﬁ&np hﬁ%%gﬁ%’én 28 ntdds of the access
storage medi um may reside in an ASI he ASI C may
feaming nilamaamg@eracmmgrpmapf wicrencsssmnalsdprihgabcesgtermmal, and
¢ r1Fec€l Ié% syci; at Vgi ratlgp n 8%§’t§’oonr H Hld atﬁge%esﬁ etrr%naage medi um
€ one e user term na
or access ternlnal. [0072] Although certain specific
enbodi nents are described abgove for instructiona

pur pbrcgcthpd af glaing hi wherciprthe Arss confteartiogsad Mntecond e
gcgg%ﬁl tloﬁQB Esg)%mi kd bi¥r ?e'ﬁg sy‘%&% %%Eﬁdl%l‘é%%n& Qhh the dﬂ% rent

Ment s descri b oveT For exanple
rsao &nhrzﬂzﬂoglss ale saken B tho@veupasonbBiimgof: esvideatea antwork

s terminal, 18. RSM pr m.48 nay al so, however,
ARIdrehanlozrn Lol zeeanseV Roricaimeloes i apersandl area
QB HEMOd B Hofogymul ti pl e reference signal managenent
programs are run S|nultaneously, with some portions of

mai n search bl ock 49 resident on a base stati on and

t
o TR REC FR P he PR R ARE SotrE R g sos9nd e
ERIRUANGE uSé RAhmEBHALE 1EAhoREPHNARYHIRYN AR feV&@InGRefAtion and

wi t hout departlng fromthe SPIrIt and scope of
the second configuration use different deployment parameters.

4. The method of claim 3, wherein the different deployment parameters differ by a
length of a cyclic prefix.

5. The method of claim 3, wherein the different deployment parameters differ by a

number of Fast Fourier transform (FFT) tones used.



the reference signal managenent system Accordingly,
various nodifications, adaptations, and conbi nations
W@toovh2o49mr i ous features of the described speck@i/US2009/036707
enbodi nents can be practiced wi thout departing from
the scope of the clains that 2fre set forth
bel ow. CLAIMS What is clained is: 1. A nethod
conprising: detecting a plurality of reference signals
6ncl Ticd methad bf clgim B efbereincke dépdonaherd parametes aedime and
feference igbzal wherein the first reference signal
TEQYENER SYRCRIODI P RIATEIFSt access point that has a
first configuration, and wherein the second reference
signal is transnitted froma second access poi nt t hat
has Bhfsm@tbndi ot dainn guwb@r'r:i@ﬁhe amg angh éneelilemcy kendhiergzation
conf

B%fﬁ‘?’]e EFr ?t‘“%ﬁ“t 8‘?‘} %%‘5% Oﬁéi ﬁf?{ga Qﬁ?f‘,ﬁ tFP? yndgge‘}“eeflgf fghronization
par@inaicss dfah@sdebiid abrifigyiraion @iue tPRick 8N chramba ki dhgordization

ref erence signal managenent function using information
tWh¢eyed in the plurality of reference signals,

wherein the reference signal managenent function is

taken fromthe group consisting of: managi ng a handof f

8f ahhcame®sd of elaim havhdreiar tienddcteitstac aves opticntcdso terminal

t he second access point, managi ng an_i dl e node of t
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configuration information for the access term nal
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and the second configuration correspond to different
system technol ogi es, and wherein the different system

b echnd Qethes oPEIBInk @k@HerEﬂhQHé Bﬂb@d@a[n@léignﬁpﬁ sitihd-08i@dn a
w de area network (\/\AN) technol ogy, a | ocal area

mattipdexed (TRND qce@mmnmgfyrenamag@alper sonal area network
(PAN) technology. 3. The nethod of claim1, wherein
the first configuration and the second configuration

Uge The niige iR, Wbehnothegyroabshdvereide sighel i iarpdiver-
confi guratl on and the second conf i guration use
boastedrisqucRasaBstent paraneters. 4. The nethod of

claim 3, wherein the different deploynent paraneters
differ by a length of a cyclic prefix. 5. The nethod

of. cTlad metBod vhenen R, wheeiithd ercesst texb@phlay heektd to a serving sector,

a ters differ
En({ wﬂe erein the reference mgna?rnanagernent program determines that a new sector
from which the second reference signal is transmitted is asynchronous to the serving

sector by processing the second reference signal.

12.  The method of claim 1, wherein the reference signal management program
calculates a relative energy and a reference signal energy for each detected reference

signal.

13.  The method of claim 1, wherein the first access point is a serving sector for the
access terminal and the second access point is a non-serving sector for the access
terminal, and wherein system configuration information for the non-serving sector is
forwarded to the first access point via a backhaul connection for transmission to the

access terminal in the serving sector.



nunber of Fast Fourier transform (FFT) tones used.6.
The nmet hod of claim 3, wherein the depl oynent

weamaneer s are tine and frequency synchroni zaR@DHS2009/036707
paranmeters. 7. The nmethod of claim®6, wherein the tine
and frequency synchroni zati or2éparaneters of the first
configuration differ fromthe tinme and frequency
synchroni zati on parameters of the second configuration
due to lack of a comron synchroni zation source. 8. The

thod of cla.m 1, wherein i connect ed state node
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tcohaabnaoé wiictpiasysten cerdguration mmfoheatymoliop theaesissvimgysector is

f. a broad d signal .and a narrowband signal. 9. The
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time-division multiplexed (TDM acquisition reference
signal. 10. The nmethod of claim@8, wherein the
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signal . 12. thod o aim1l, where

r ef edeendieg pagina chammabgd teefapereg swmls ah thelpagmg group; and
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e access termnal and the second access point is a
non-servi ng sector for the access termnal, and

non- servin or rwar acc
paintdiny groap Adkbaull radeReCdi bitis, hod wheRnstit $eduprs b @referred
the access termnal in the serving sector.14. The

eéerRes segnatlisti m 1, wherein the first access point is a
serving sector for the access termnal and the second
access point is a non-serving sector for the access

1 &r nfTicahethad df vihen &6,nvisysih eme comfacgdrsaitd modé of the padesoerminal,
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an active group.

18. The method of claim 16, further comprising:
adding one of the detected reference signals to the preferred reference signal list if
the one detected reference signal has a relative energy that exceeds a predetermined

threshold.

19. The method of claim 16, wherein in an idle mode of the access terminal the
reference signals in the preferred reference signal list are further allocated to a subgroup
taken from the group consisting of: a paging group, a quick paging set, an access group

and a serving sector group.



15. The nmethod of claim 1, further conprising:
initiating an acquisition reference signal search when
W@ b@oazweess term nal wakes up during a pagi ng BYDUS2009/036707
addi ng detected reference signals to a preferred
reference signal list; addin®%eference signals from
the preferred reference signal list to a pagi ng group;
decodi ng pagi ng channels of the reference signals in
the paging group; and going to sleep if the decoding
t.he pagi ng.channel s jndi cates that there is no page
20 TR S SR a S R s P eho hod of ol i m 1
wher gidthot DR & RN Pinthe PRferPRNBELITRO LigRAIAZE A he paging group
mai ntai ns a group of detected reference signals, and
lhateepding hesygteougonifigueation éffermatibnrfedre e neess pejnagorresponding to
ist., 17. .The .nethod,of  claim 16 reingdn a
Q‘SH %%E%%S@Pagt“gaﬁ%%eth%? thy ﬁ%cegsc%oé@s%:?erﬁeﬂ%lfl? P to the access
teehfragnce signals in the preferred reference signa
list are further allocated to subgroups taken fromthe
group consisting of: a candidate group, a renmaining
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er conpri sing: e of the detected
r ef edebning asicfpnalcs signal finem plicepapingegtone ffeherdaesdegilal is deleted
List if the one detected. reference signal has a
framdbs peeteardiglprensasieasldistds a predet er ni ned
threshold. 19. The nethod of claim 16, wherein in an
i dl e node of the access termnal the reference signals
22 tHee petbbéof edim é9 dushaeosipginmi: | i st are further
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of claim19, further conpr|5|ng: addi ng a reference

wifgyaade signat havepeen syacessfulbyf doc signal list to the
pagi ng group if a decoding of system configuration
informati on froman access point corresponding to the
p®f eTienaethsd gnakink Moli fagh@Sohdpaisinghe access point w |

be sendi ng pages to the access termnal. 21. The )
net hsiding a efapnae pignak fipmpke predwisdirelcrrgce gigpdtlishty the serving
%egiogr gcﬂ@gf ﬁe%ﬁ%:renrcé 9%2{112? te}lgasgtloﬂgesgfe%f@néefmé&?m the preferred
reference signal list and if system configuration information from an access point

corresponding to the reference signal has been successfully decoded.

24. The method of claim 1, wherein system configuration information from a new
sector are acquired by decoding overhead channels from an access point associated with
the new sector, provided that at least one of the following conditions is satisfied:

system configuration information for the new sector is unknown;

the validity of known system configuration information has expired;

the validity of known system configuration information will expire shortly for a
push-to-talk access terminal;

a supervision timer equals zero; and

a relative energy of the new sector is greater than a predetermined overhead

decode threshold.



fromthe preferred reference signal list. 22. The
nmet hod of claim 19, further conprising: adding a
wo edoenzmge signal fromthe preferred referencePGi/aunI/036707

list to the access group if system configuration

informati on from an access pdi&t corresponding to the

reference signal have been successfully decoded. 23.

The nethod of claim 19, further conprising: adding a

22f eArenketrenigdaticd carfigutre tpreedata thd nre¢ticsl efivtemsl. gnal

list to the serving sector group if the reference

signal is the strongest reference signal in the

pe.ef £ hedsd RbAmaNesmpligag! 1ist and if system

configuration informati on from an access poi nt

cor repipoerdemg to the reference signal has been

succes sfully . decoded. 24. The nethod of claim1,
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an access point associated wiith the new sector,
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ralty 0] ererence signals 1 nc a first
27. The access terminal of claim 26, wherein the first configuration and the second
configuration correspond to different system technologies, and wherein the different
system technologies are taken from the group consisting of: a wide area network

(WAN) technology, a local arca network (LAN) technology, and a personal arca
network (PAN) technology.

28. The access terminal of claim 26, wherein the first configuration and the second
configuration use the same system technology, and wherein the first configuration and

the second configuration use different deployment parameters.

29. The access terminal of claim 28, wherein the different deployment parameters

differ by a length of a cyclic prefix.



reference signal and a second reference signal,
wherein the first reference signal is transmtted from
wa@2dnsmuInccess point that has a first confi guPElt/U82909/036707
and the second reference signal is transmtted froma
second access point that has 29 second configuration
wherein the first configuration is different than the
second configuration, and wherein the reference signa
Bfnableneatssftemundl of claﬁnﬂﬁk\eherémdhe tiitergt danﬂoymmﬁipstairmfgers

f.. nagi andof f t Ss tern na
Fitren b7 Ag D SN ERkies Fopy @ BAS0SS S AMhar * ranagi ng
an active group of the detected reference S|gnals, and
col l ecting systemconfiguration information for the
atceBly aceesviteralinal 27 claith @8 awbersin thederlowhendparsinsitars 26, time and
ﬁherein thg firgt configuration and the second

8?‘111‘651@0?35}0 ORGP 8%%’&? o different system
technol ogi es, and wherein the different system
technol ogi es are taken fromthe group consisting of: a
wh-deThar acsessderpinad of plary 29ewh¢r§1ndg§/tlmﬁ ang digruenicy gynchronization
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configuration use the sane systemtechnol ogy, and

wherein the first configuration and the second

@ﬁ NP1 REds QiR o@ 'cfafrﬁ r28 NLhAdehl iR YRRt e RA RIFEHR) Fi? of #R-access
e access term nal claim 28, wherein the different

sepinal/ e mtfepacasend rmanelgérﬁmt pbggramlde‘wgtshl roference yighaleenergy of
refix..30. The acgess t i m28, erein

BictosF eashes deptop e berpi Bnscard P g B g he

ploupastsidtRigldres blobdsunt QoM did B ndrRR@and§ighal. 31. The

access termnal of claim28, wherein the depl oynent

parameters are time and frequency synchronization

g’ e?’gl?tnec[c%s(g t rmlna;II- 0? a]%]g éuxgnecer;cllrlq Stﬂ% O%%a%Q g%%nagls a time-division

ﬁﬁ[tﬁﬂr@iear@DM) dchﬁsftﬂoh$éfefeﬁﬁé tigawlation differ fromthe
time and frequency synchroni zati on paraneters of the
second configuration due to |ack of GPS
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lerein In a connected state no e 0 access
pewenbuabktet beadoafrefcemcesighgnal managenent program
detects a reference signal energy of the second
reference signal, and wherein the second reference

$6.9Nfle dc%estséf&%ﬁna{l 0P Q1at © 6 9 RURINGRO SR LS t@ﬂnl(ﬂgl is "l’ocked to a serving
broadband si gnal and a narrowband signal .

sscesandteharindhe mfercmcalSIgnZBmammnhpmgl@nbd@a’dbwdhat anew

secgon %lronll whith tilerrseecgrll(\i/ re%erence signal is transmitted is asynchronous to the

serving sector by processing the second reference signal.

37. The access terminal of claim 26, wherein the reference signal management
program calculates a relative energy and a reference signal energy for each detected

reference signal.

38. The access terminal of claim 26, wherein the reference signal management
program maintains a group of detected reference signals, and wherein the group is a

preferred reference signal list.



mul ti pl exed (TDM acquisition reference signal. 35.
The access term nal of claim 26, wherein the

wmaoeoand ref erence signal is a power-boost eRCTHES290%1036707
reference signal. 36. The access term nal of claim?26,
wherein the access termnal i¥ |ocked to a serving
sector, and wherein the reference signal nmanagenent
program determ nes that a new sector from which the
second reference signal is transmtted is asynchronous

t.he serving .sect.or.by _processing the second
31 b BriEcs iR ob glainma WETE0an AEPHRTAIT A ElodF Rf g access
WRAAIHHRI, thd RErERERIMAREN $Hcitefer B RAGRABN il ASH A8 Further allocated
calculates a relative energy and a reference signa
wrwbgpuppiakemtrhmdbe emupgonestagenicecandghisd grogs.a IThgining group
aqfesstlerninal of claim 26, wherein the reference
g?g%ﬁpl%ﬁﬁgﬁgnent program mai ntai ns a group of
detected reference signals, and wherein the group is a
preferred reference signal |ist.39. The access )
#@r nThaccess temunahof glaimidér whereindn 4n édp Ande of thetageess terminal

. ' . La |
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altigemmttelctnt feors tggroup sortsakiag of:ragrgingerroum uRuicksigiig sog an
of : a candi date group, a remaining group and an active
RECEtRBIOUD N THRE 8eLO FPWA-nal of claim 38, wherein in
an idle node of the access term nal the reference
signals in the preferred reference signal list are
# Ur t Heracatdsocatied of olaam d0bghoup thakedercheeongtahmagageomnt
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BoBH $5a AROBINB A stert kahMButRionhifr@hiion HEm' f REQLPBint
si ghal managenent program adds a reference signal from

edrecsperfieg todhc raf¢reneaagnas ingieakesithaithe ascegspoprgiil e sending
ﬁgouR)gfaamgefgghﬁg of system configuration

HOr At i on 1 rom an access poi nt corresponding to the
reference signal indicates that the access point wll

be sendi ng pages to the access term nal. 42. The
4&c el acepstitermingd of glaim A agheraidherderenes sigmadmapggement

' . [ ' f. i_qn; .
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deltted édnf tho prdfbrec preéfrendeatbnaklfigr ence signal list. 43.
The access term nal of claim26, wherein system

configuration information froma
43. The access terminal of claim 26, wherein system configuration information from a

new sector is acquired by decoding overhead channels from an access point associated
with the new sector, provided that at least one of the following conditions is satisfied:

system configuration information for the new sector is unknown;

the validity of known system configuration information has expired;

the validity of known system configuration information will expire shortly for a
push-to-talk access terminal;

a supervision timer equals zero; and

a relative energy of the new sector is greater than a predetermined overhead

decode threshold.



new sector is acquired by decodi ng overhead channel s

froman access point associated with the new sector,
w@e@viezigel t hat at | east one of the foll ow ng cPEUS1009636707

is satisfied: systemconfiguration information for the

new sector is unknown; the vallidity of known system

configuration information has expired; the validity of

known system configuration information will expire

éého rAlsyt dfgroasypuskedutel @inktratives stoteran apogesgor-readable medium,

erV|S| on ti r als zero; a rel ative energy.
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processor - execut abl e i nstructi ons stor e% on a '

pr ocdstesting peddtalblyef mefdicoeag sigheds wichidegerciinst wferoficetshgnal and a
rocesso ecu ab structions.ca
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reference signals includi n%ma first reference signal
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s e c afllbcatpigethe phieality gﬂﬂdfet‘eﬁcd mgmmbtatlﬂwlraﬁtycufi ggogscand
access_point that has a second c glfl guration, and
n

wherRETTOTIE & fefcEence SHNALTIRBAGCEINT Wnefqr usinginlarmaHon fenveyed
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refefence” signals to a plurality of groups
peakcnrfim theggrowf enmsivtieg of: gmalagima pdgedeibf inmctssgrminal from

Si infornatijo conv ed in .t luralit

Rl DO BB e SRR HEShst Pt BB ihEah il Riade of the access
Rk A0 E FRih ﬂhg A6 @ r§u1§ ak@&bréﬁ&mgnia@ 8f O RcERO&r@idalGnd
of : managi ng a handoff of an access termn nal fromthe

¢olfostingeystoss cqdiguratiop infeemafenicied theacesss tqyoiina.,
managi ng an idle node of the access term nal, managi ng
an active group of reference signals for the access
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information for the access termnal. 45. The set of
epdeaion 2ad dicureatndecanfiguiation perespend tol differcausysisreiceinelogies,

L.Iﬂ?wflél%ﬁlttgg ? i e%@# F%téng @ecﬁﬂ&oéﬁé? ar%%ﬁl&g]qggﬁ gﬁse' gqgﬁgédrgﬁtmg of:a

correspon erent systemtec
Mt&:raeémdtherkc(w Abl erhnaly gy, enota atvaclcogirk SLANg tdchkelogy, and a

from roup | st a wi de area network
?ma i‘fé& ﬁf&f%w tesﬁ%ﬂ%%yr«ea network (LAN)

technol ogy, and a personal area network (PAN)
technol ogy. 46. The set of processor-executable
finst Thectet ofifgowhsocleadomtalile, inswtuetiais of tlaem fi4,rvelterein the first

configuration and the second configuration use the same system technology, and
wherein the first configuration and the second configuration use different deployment

parameters.

47. The set of processor-executable instructions of claim 47, wherein the different

deployment parameters differ by a length of a cyclic prefix.

48. The set of processor-executable instructions of claim 47, wherein the different

deployment parameters differ by a number of Fast Fourier transform (FFT) tones used.



configuration and the second configuration use the

sane system technol ogy, and wherein the first
w@oomwbiigdprt i on and the second configurati on useCT/US2009/036707

di fferent depl oynent paraneters. 47. The set of

processor - execut abl e i nstructi2ons of claima47, wherein

the different depl oynent paraneters differ by a length

of a cyclic prefix. 48. The set of

#9.0CHsset ofgrecsionbkeuiabktinumetiion ©f ofing #aiwhetdin thehdepiyment

the different dS | oynment raneters differ by a nunber
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of processor-executable instructions of claim47,

wherei n the depl oynent paraneters are tinme and
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instructions results in ref erence signal energy of
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t ignal is taken fromthe

g@gﬁﬁb%%%§§1f%&?@ﬂ?hﬁﬁﬁﬁ, %@%gnd signal and a

nar r owband si gnal . 51 The set of processor-executabl e

pnstructions of cla wherei n _execution of the set
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operations including: 1nitiating an acquisitio
mgﬁd$Enmmﬁsmgmamnsmamcmdwmen t he access term nal wakes

o1 griiel T e ot i Lo S GATg wakes wp

@iy eppnséy@nal s fromthe preferred reference signal
list to a pagi ng group; decodi ng pagi ng channel s of

t he addingrdotesécdgictprenics 81gnalsheap erregl rgfeaswe stgnel lgfsi ng
It g dls’lcdg I%Sre{“eﬁ%ﬁcg S}%glgloq'llfoglgtnh prefh rre(? &erF%c S a%na[]ﬁ%tsfo a paging group;

t er ndddadling §2g1n€cﬂzﬁmleﬁ%f (Blﬁméfelr&icﬁ Gignalsli e pagf gQiow) and
access termnal that receives a pluralijty reference

sig n%ﬂl%g togirePribis slesqstingiel the prgine 9lhaém51|s g.xpcgpqt@syth@tfthere s no
gge g%ccséfsg{e%ﬁlalfor al I ocating the plurality of
ecte

erence signals to a plurality of groups,
and for performng a reference signal nmanagenent
e%lon u5|n .i.nformation conveyed in the detected
é%%@e§WB i8S’ wherein the piurality of reference

S' INAL3eiv ALER c&sltbiiihal 1Rl SERNLS a PLERRY oRRGeRnSEGONS; and
means for detecting the plurality of reference signals, for allocating the plurality of
detected reference signals to a plurality of groups, and for performing a reference signal
management function using information conveyed in the detected reference signals,
wherein the plurality of reference signals includes a first reference signal and a second
reference signal, wherein the first reference signal is transmitted from a first access
point that has a first configuration, and wherein the second reference signal is
transmitted from a second access point that has a second configuration, wherein the first
configuration is different than the second configuration, and wherein the reference
signal management function is taken from the group consisting of: managing a handoff

of the access terminal, managing an idle mode of the access terminal, managing an



reference signal, wherein the first reference signa
is transmtted froma first access point that has a

wo peogti2@enf i gurati on, and wherein the second rREBEUS200%036707
signal is transmtted froma second access point that
has a second configuration, wilerein the first
configuration is different than the second
configuration, and wherein the reference signa
activageorpnif thadgtdtahrefaeta@lsemalst and tdilectrgypteonesifigtiianign
of.: mana ing a handoff of the access term nal,
HEQHAGHIRY THADS AFESHEHRINBE t he access terminal, nanaging
anactive group of the detected reference signals, and
collecting systemconfiguration information for the
5% c eBly derariafglaims2, witergindév ffies coffigiration B2, thewrsord n

the. first confi rati.on and.th econd confi.qurali of
cieuRh St E e FE oL B B RE Py GRE L g the Wtrerent
wWaeheiddhidlegiel 4t edl@Atfrosy e IEENRBlAYHL S val€alecadkefvork
fromthe group consisting of: a wide area network

(WARY) tecanlogy oglpcalar¢aorcayorkr @A Ndechmelogy L amd)a personal area
personal area network (PAN)
%%C ﬂgﬁggiﬁﬁ@ﬁgkéﬁé device of claim52, wherein the
first configuration and the second configuration use
the sa system.t echnol ogy nd wherein the first
ebnf TR © ?h@ﬁg@eﬂ&ha %&S ﬁf)liléw%&qnoaﬁldd[g%second
I . :
B R g AT sy e A SrBagregon and
thiefst@emdivpnigurengyt tseafiffercotydeipiayneneparamests. The devi ce
of claimb54, wherein the different depl oynent
paranmeters differ by a nunber of Fast Fourier
55 anplOddVideFf Elaith BB hétS Rikhe Aifferd i YeplBYine St fakarkdteds Aiffer by a
54, wherein the depfoynent paraneters are tinme and
fengduedayckgprefikoni zat i on parameters. 58. The device
of claim52, wherein in a connected state node of the
access termnal the neans detects a reference signa
shermye ddvidehd chmasadwhekhr o difeegaaploymot paah@ti difie by a
second reference signal is taken fromthe group
YRR iFag F@Wlefatf%}sg)éﬂlﬁﬁa ) tanghatedand a nar r onband
signal. 59. A nethod conprising: detecting a plurality
of reference signals including a first reference
§7.gnEhe davitcanfsimrid, whéreinethe deslbgmnent, pavdnertas arctthee and
éirst refe ence.si%nal Is transmtted froma first
BEEEEY HOICHION AP PHBIMEIREWt s a first radi o technol ogy,

and wherein the second reference

58. The device of claim 52, wherein in a connected state mode of the access terminal
the means detects a reference signal energy of the second reference signal, and wherein
the second reference signal is taken from the group consisting of: a broadband signal

and a narrowband signal.

59. A method comprising:

detecting a plurality of reference signals including a first reference signal and a
second reference signal, wherein the first reference signal is transmitted from a first
access point that implements a first radio technology, and wherein the second reference

signal is transmitted from a second access point that implements a second radio



signal is transmtted froma second access point that
i npl ements a second radi ot echnol ogy, and wherein the

wo poogti2edadi o t echnol ogy is not identical to thRCEHESNA36707
radi o technol ogy; allocating the plurality of
reference signals to a plural34y of groups; and
performng a reference signal nmanagenent function
usi ng i nformation conveyed in the plurality of
teehmrlegyc end impozisthe ilng radio tdcheologf esrmen aensca mathe second radio

agenent function is taken fromthe group consisting

@F.nqgr%ﬁ?'agi ng a handoff of an access termnal fromthe
firsiljReERSHe BRIrdlty bPrdffien&esants BaGRSa1iRAUMoups; and
managi ng an i dl e node of the access term nal, managi ng
an asrfoymingraougferafcesighel maragemicgnfanstidnossingie fametes conveyed
term pal, apd.collecting st em confi gur.ati,on .
Inihop e e R RS s arabe bt e ndeengotiB Snagsmagt fynetion
Bltalkom feshn th86&p fordsheing bf: Shankh gk @ Ha8ebM of Y¥ccess tbaliaal from
fromthe group consisting of: Wdeband- CDVA (W CDVA) ,
thelirgticgesrapiat (o tbrpecongaogeppoinisnanagingagghe madgphthe access

r.\ohi. e £ Al
LB el U U hERR R b B BLUS AR, and
Ed1Rstind byidm tbrifigardviohiihforiititabian the(ddddsy terminchl 3GPP Long
Term Evol ution (LTE). 61. The nethod of clai m59,
wherein the first radio technology is 3GPP LTE using a
b0.I SThEMEthbE oPEIGINh X0 aNkkrLiR %éﬁ&%ﬁid@&iﬂ%ldg%ﬁ BRLEBYni fhe
3GPP LTE using a second cyclic prefix. 62.7The nethod
gifoup lcansstih, of Wivedabamd-CheVI A (MCDM4i).d_dve ChipoR@gyLCR), IS-2000,

v using a_.first. nunber of .Fas uri er
Y4555t Cloeel S e LR o B b e Bl P b RA (E-
UTREVOIRHI’ 43T RA THEE 1392 8 6 SEFENGh Y ipessh SF VT N8 fobile
63. The nethod of claim59, wherein the first radio
Wad¢haotl 6gYIB)s ardSNERB Lagg deni Eselutipmfishi)ssi on
frequency, and the second radio technology is GSM
using a second transm ssion frequency. 64. An access
bEBr NMThahcth6@ BPElhibh BY: witer §ih GEEHSOFadicAtcsirdldgtis BERPUIME using a
and a reference signal nmanagenent program stored on )
firpb cxaligmagfex ssthe sgconh s3die techplogieis éﬁg’r?cIeT% ugAaR second cyclic
@%ﬁggenent program i ncludes instructions that are

xecut ed by theprocessor to cause the access term na
to detect a plurality of reference signals, to

Bh Ofiat o e PLuraLl Ly o, detect o, Tieher fee. Rl ahal P

using a first number of Fast Fourier transform (FFT) tones and the second radio

—

technology is Evolved UTRA using a second number of FFT tones.

63. The method of claim 59, wherein the first radio technology is GSM using a first
transmission frequency, and the second radio technology is GSM using a second

transmission frequency.

64. An access terminal, comprising:
a processor;
a storage medium; and
a reference signal management program stored on the storage medium, wherein

the reference signal management program includes instructions that are executed by the



performa reference signal managenent function using
i nformati on conveyed in the detected reference
WG @nat®91 wherein the plurality of reference sPQHEEZ09/036707
includes a first reference signal and a second
reference signal, wherein the3¥irst reference signa
is transmtted froma first access point that
i mpl enents a first radio technol ogy and the second
p®tessentoeasieghahcdess terminsihntbtdetedt 4 plomlay sEedrchcacoeab, to

int that inpl t d radi hnol_ogy,
ifashisithe Phyea ] pEACIFcH TR RGIOGY0 RS ITORD RESHUPEAndS
bheoraer RAGckRAighat BERNRhREY fundiich ‘m?% Rifdintahien cohRY &N e

T
si gnal nmanagenent function is taken Tromthe group
daegtedafergnasfsignatenagere the pamaldf of offerches agdsigeludes a first

t er m nal nagi n n.dl e nod f t.h ces ) )
FEb oy na G pen Qb AT o s TS EraTeageg gignal i
frefsetiefCRomi OMdt SoceRdirk thdt @aplicA@nSMSieifagRREIALI0aL a8 the
information for the access termnal. 65. The access
sesPRd reAPreRie segnml i tesmytied feam a seonfljagegss paigt that implements a

. ' Lot |
WD EKEPER RIS BB PR S G RAFEIORY Byt lice) g e
bBoRbradice8nlody, albivh&yat tardforendddign 4 n{anagannine Aincdos is
(GSM., Evolved UTRA (E-UTRA), IEEE 802.1 1, |EEE |
%gn.wﬁrer,n theemoug FONSYINEf R4S %y}dpgfiaf thiptficpes terminal,
WH@#@'&B 1VRbde 8le 3 BRGhall Fh QL H b fthe detect
6%. he a%%essdigrnfngﬁg%% o gfn164g' aerg?ﬁz%%ég%irggeeced
redictencetsegiahio hiohgol estiBGRRtenTE niigurgioa ifformsatiamyfot the access
%refif and the second radio technology is 3GPP LTE

§'3"a second cyclic prefix. 67. The access ternina

of claim®64, wherein the first radio technology is

Evol ved UTRA using a first nunber of Fast Fourier

63.anblicncgess rEM)ingl o ekimibd, vhercwdbo fitkt raldt schrdegols dgsen from
S Evol ved UTRA. us.i n f EET tone
18 R e tEoY: SFiaR - SRR EWEREC), Rl BB R, 15-

2@, 1S-HELCISPEAD G¥obas S (=tdh Wisi Mgbide €bmstunidabiBs(GEM R Evolved
frggéenc and the second radi o techno [

| o % is GSM
UIRAg (i LB BT 897 M JE EBrSOP 18 Rdrfe 302620 Pranb-Qldels Wite-
2 . : A .
MBI APl T D) B4 3D SR T IR EPER . potn
3GPP LTE, but the first radio technol ogy uses a first

I mpg and the secand.radi o techpol.ogy uses a seco
%@-m hy asten t?fﬁa?ﬁtoﬁ é'dafffl %gt whergdhe Ebﬁ% rdiirghraieess ggﬁ%’ LTE
BGRES FirR Y Al REEx BT thtsBRnd YARH 1 QRhGI8Sy W IPIERPE using a second
other. 70. The access termnal of clarm 64, whereinin

amimmm@b¢éd state node of the access

67. The access terminal of claim 64, wherein the first radio technology is Evolved
UTRA using a first number of Fast Fourier transform (FFT) tones and the second radio

technology is Evolved UTRA using a second number of FFT tones.

68. The access terminal of claim 64, wherein the first radio technology is GSM using
a first transmission frequency, and the second radio technology is GSM using a second

transmission frequency.



term nal the reference signal managenent program
detects a reference signal energy of the second
W0 edoenzaer signal, and wherein the second ref eP€NU82009/036707
signal is taken fromthe group consisting of: a
br oadband si gnal and a narrowifand si gnal .

69. The access terminal of claim 64, wherein the first radio technology and the second
radio technology are both 3GPP LTE, but the first radio technology uses a first timing
and the second radio technology uses a second timing such that the first access point and

the second access point are not time synchronized with each other.

70. The access terminal of claim 64, wherein in a connected state mode of the access
terminal the reference signal management program detects a reference signal energy of

the second reference signal, and wherein the second reference signal is taken from the

group consisting of: a broadband signal and a narrowband signal.



