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[0001] This application claims the benefit under 35 U.S.C. §119 of Provisional
Application Serial Number 61/040,617, filed on March 28, 2008, said provisional

application is incorporated herein by reference.

BACKGROUND INFORMATION
Technical Field
[0002] The present disclosure relates generally to wircless communication devices and,
more specifically, to a method of monitoring and managing reference signals to extend

standby time,

Background Information

[0003) Mobile subscribers consider long battery life to be a positive attribute of a
mobile device, such as a cell phone. Battery lifc is typically described in terms of talk
time and standby time. Even when a mobile subscriber is not carrying on a
conversation, the cell phone still consumes power. Standby time is the length of time a
battery can power a cell phone even when no calls are made. When a cell phone is
turned on, the cell phone typically first acquires reference signals (also called pilot
signals) before transmitting and receiving voice traffic over a traffic channel. For
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 tumed on periodically to monitor the
pilot signals transmitted over the pilot, synchronization and paging channcls.

[0004] Even periodically monitoring pilot signals, however, consumes power. More
power 18 consumed when the mobile device is operated in a heterogeneous 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 heterogeneous network environment in which access points operate using
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that are transmitted from access points that implement different radio technologies or
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probes and new registrations. Power is conserved because the access terminal does not
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calculations on overhead parameters to obtain results that are not used. Reference
signals are managed from both synchronous and asynchronous scctors 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
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reference signal. The first reference signal is transmitted from a first access point with a
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an illustration of an access terminal receiving reference signals
according to one embodiment;

[0012] FIG. 2 is a block diagram of an embodiment of a wireless communication
system in which an access terminal reccives reference signal data from an access point;

[0013] 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;

[0014] 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;

[0015] FIG. 5 is a diagram illustrating how the reference signal management program of

F1G.3 allocates detected reference signals into groups and subgroups;
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program of FIG.3 to manage reference signals and to perform connection and handoff

functions.

DETAILED DESCRIPTION

[0018] The techniques described herein are advantageously applied in heterogencous
network environments in which multiple wireless communication networks implement
different radio technologies. For example, the multiple wireless communication
networks may use various modulation techniques, such as Code Division Multiple
Access (CDMA), Time Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA), Orthogonal FDMA (OFDMA), and Single-Carrier FDMA
(SC-FDMA). A CDMA network may implement radio technologies such as Universal
Terrestrial Radio Access (UTRA) and cdma2000. UTRA includes Wideband-CDMA
(W-CDMA) and Low Chip Rate (LCR). ¢dma2000 covers the IS-2000, 1S-95 and IS-
856 standards. A TDMA network may implement a radio technology such as Global
System for Mobile Communications (GSM). An OFDMA network may implement a
radio technology such as Evolved UTRA (E-UTRA), IEEE 802.11, IEEE 802.16, IEEE
802.20 and Flash-OFDM. UTRA, E-UTRA, and GSM are part of Universal Mobile
Telecommunication System (UMTS). Long Term Evolution (LTE) is an upcoming
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).

[0019] Single carrier frequency division multiple access (SC-FDMA) utilizes single
carriecr 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
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Is in communication with antennas 16 and 17, where antennas 16 and 17 transmit

information to access terminal 18 over a forward link 19 and receive information from
access terminal 18 over reverse link 20. Access terminal 18 is also in communication
with antennas 21 and 22 of another access point 23, where antennas 21 and 22 transmit
information to access terminal 18 over forward link 24 and receive information from
access terminal 18 over reverse link 25. In an FDD system, communication links 19,
20, 24, 25 may usc 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 vsed 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
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also in comlrpmﬂ%tueaﬂfowntdg iR BERPRAM ?Jvemlg?n%l RlnARALIEE BRFES ﬁm?% nt

23, where antennas 21 and 22 transmt information to access term nal
18 ovel®23r vvar d FiGk2 29 agbleck disaiave of whomindinent fafomnadiids n-meltiploalt

18 over rev 2'@%@1%&? cérﬂm CE,.:BQ ??él es%ogﬂo%& %gé Or}erlnhrra]z{i 1811S in

20, 24, 25 erent requerc ' conrunt cat i on
exanpl e, f otmmdmbatwkt wWith armgss pemt &1.dAfdesy poitt Flriequésnaytrdnbaitet hatenti3%d
by reverse ibnts 11 and 23 y be fixed stations

|
used for co%%fpuaﬁf%sg'ﬁm@av\ff asléec?lé?rﬁyﬂ%fpégand are also referred to

as bas@og4jat i onsAt h\lmd&dﬁ&uﬁ)ér @@ﬁéﬁl 09 hehfficeddid Be 0 MmbAE 68 el QFdaIak
18 may aI so b user equi pnent ), a Wireless comunication

e. cal
devi ce, qumdﬁ§|gror% L api mERed] &Oné)ﬁiapﬁémﬁ diT&p e PErcessemd2ot lrerone
term nol ogyemﬁ&%aﬂtE@aeh A8 QHPar® s t@éas@ﬁt@a%v@rraddlffts@nﬂfa%nh AndbhHC hn& E&x

are designed to comunicate is often referred to as sector of
access poi nProcgspor 37 Hraspa@ilerentd intsgedyenthedratic data for each data stream based

on a particular coding scheme selected for that data stream to provide coded data.

[0025] For example, the coded data for a data stream may be multiplexed with reference
signal data using OFDM techniques. The reference signal data is typically a known data
pattern that is processed in a known manner and is used by receiver system 30 to
cstimate the channel response. The multiplexed reference signal data and coded data for
cach data 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 Ny transmitters (TMTR) 35A

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



group is designed to conmunicate with access termnals in one sector
of the areas WD 2009/ 120491PCT/ US2009/ 036707 7 covered by access

poi nts 11 wado@320481 G 1 shows that access point 11 hagctthisemonssior
sectors, and access point 22 also has three sectors. Access term nal
18 is in communication with a sector 2680of access point 11 and with a
sector 27 of access point 23. Wen the user of access termnal 18 is
not sending or receiving voice or data traffic, access termnal 18 is
in an idle wsthts talthesymabdlyef the datacrisams endritike abgnis thahisatranemiting g
stat e node gﬁg voice or data traffic is being sent to or received
fromthe us of access term nal 18. Wen access termnal 18 is in

t he com#tddl ed st Bbeh todmitendsiscdives cammpmrticmi hGinghd ﬁ}lfmmmmmo dovaded

17, sector 26 is said Sect 27 is a,. .

non- ser vi ng °8%Et B HE &%@g@r‘% hg‘u@‘gﬁht %é‘ tfaé]rglﬁi‘t??é JfBrﬂF% cppditions (e.g.,
comuni cat i efpMiids) fise6! @hd dfconvhils) UBShndlbg ARASS So tREVENA! mécﬁlleltéd Qi%hal
sending or recejving voice or data traffic to or fromsector

communi cat | 8H!2BlFefort Brigar®ian Aker1te MAMQ chrnel -t tqun@CMf?é%égnéﬁs from
aocess PO Nl b 2yBRAE AL et QI hfh PREYR: SE8 ot a6
di agram of zsp@hlesi nent of a nultiple-in- rrultl pl e-out (M I\/D).

cormunt B3 on i th SeReE BB AL e ARRE e BERRR Y PhE tragedsed B «

communi Cca access poln CCES
t ransmi tt er neiybdreNy BBantamds AL €85ugheI7MN. MEtle rd@ived Glgulefford cdcBQaievad 37 is

system 30. [0024] At thetran mtter s affic data for a
nunber of d Ml@ t%aln;@vgspﬁ? 0% degIVFY ﬁ’?ﬁ‘iﬁﬁé thiotiie 48] Ragh gecciver 38
transmt (T¥nditaind (98 OHRES Umpdics, lhid AHSnRAPGH) IR gna BiffRcidal dighiAe
is transnitted over a different transmt antenna. gl' dat a processor

32 formats, cQuiEged signilip areads eannlose 2nd SRt Pi@agsaestthe seaRles @amrawde a
stream base B h I t
orRpShdRd 4bGilear ﬁﬁﬂio Nosf mﬁ%ﬁg@ﬁ%m 39 Jﬁ% ol & and

streamto provi ge coded dat a. For exa e co a for
a data streprcessss b Nulliecqﬁ@xexinmltsmream ér@mctbe Nrgreabiveat 3 badedgon a

CFDM techn gufsuu e SLEIENGS algnal IaLed SRl erl v ok noun data

pattern that 1S process ner
system 30 t BXedta rmbc&:sztdne’s&b ﬁaﬂ némodelpen dentelere srudndi cﬂHc@d’a%deJcEf&E@fwe

signhal data a coded data fo ch data eam a en ul at ed
O Do SRER el dhe SRS SiheD AR e R S S et stvggn.

BPSK, QSPK, T Bfaitessiiz i RAMatS ploesdsedad Qrccf{ﬁﬁém&ﬁé@ t@&ﬂa@%@?ﬁgﬁleﬁr@wﬁ"ﬁe
nodul at i Onrﬂ\héﬂ ols. The data rate, codi E}g and nodul ation for each

data strea QBIOEFSHPTECRIBY X $rdd PIOEISPUIE Of ERRBAESYSymBPocessor 33.
The noggph@t i on sygbolrgefQrsidh] adatad %fff?: ﬁsrtﬁ%ﬁ F'I%Qes%cpl\éb%b%g%ﬁ?sﬁnﬁx

M MO processor 34 that further processes
(e.g., for OREDMpor 3K wamemndv@émt Bdital m@mabpmessletstlfa execnizera N'feretice

oot o0 SUEES SRR o SRR T BRI
program analyzes and manages the reference signal data and allocates 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
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streans and to the antenna that is transmtting the synbol.

[ 0026] Eacthworemamdtt er 35 recei ves and processes a si ngcensylsheis7or
streamto provide one or nore analog signals. In addition, each
transmtter 35 further conditions (e.g.9 anplifies, filters, and
upconverts) the analog signals to provide a nodul ated signal suitable
for transm ssion over the M MO channel. NT nodul ated signals from
transmi t t er grod8lator Hoeapdit®snd By drangnaitters ridAs thirqugb B8N, end Ninsmittehbask to
36A t hrough . wvely. [0027] At receiver system 30, the
transmttedwn%réﬁggggibghal s are received by a nunber NR of antennas
37A t hi@agih 37N. AThenmetei syettnsbYnat nicdamnedagimatnfremnacdverisystphmo ged
to a corres ondicpg recei Vel m@ i A through 38N. Each receiver 38
condi ti ons Feéf’lé’?, Y PPERIS SOa APIGtInad by JResT e Slieftiated pre dampdlatary
receives, dug)iddzmscdshal BPRMIRX CRROpGLARRH 44 ® BiRX 4R RITBY BRk Alhec
further processes the sanples to provide a correspondi ng "received'
symbol st r e HARSIARCARRY dhe dccsiver sxdom 380 Prreassereddi thes paasasspy deeedmsted
t he NR recel) : Ii I ecei.Vv; - .
At cul ar T Eaagy K e RS ARl B erE STl EELRE Socifu g By Rlgnfing
synbol st re#aghtsThe RX data processor 39 then denodul at es,

dei nt er ves, apd de ch.det ect ed nbol streamto recover, the
refer erludé]gasi gnal ﬁdg]t%g&grcoﬁrgl?ﬂf@goﬁﬁ ”gte?l%r t%gli‘:feﬁ)ac?a]fse N 30y BUGHest #p roviding
processi ng byer&Xratdlitg bptwaee difterens SomMusioafuneIBeras ind §ysteh@dt sueBhLE 9GrRd
by TX M MO I a X essor 32 of transmtter
system 29. Egg;@ﬁy ﬁ%p‘gﬁb@dﬁ%ﬁﬁﬁﬁt ACEET8 PRSP Wirelpay eprprguRipation
processed byysendi tga.ttnalb1eﬁiewkfe&ﬁ%afa&@éhnéﬂgiek,mo%ec;r?ﬂilaf@lbf'%”ssmchmous
digital signal processor 40 executes a reference signal nmanagenent
program st oF’ch’i‘CF Rther e yecass pome belenging e thesiagn AonmumitgBeresitstem may
pr ogr am anahyiz gScAath 8AAGE Y NEHSIGLANRE cthaal: H12ta 300 & | 9618
detected reference signals intd groups. dat abase of system

confi gur at i $imchnehigatimt sooree( Ebsexavpld, 8t aoves heiat nugrlackeGRS synchiroaimtidhe
ref erence sj . L. as, the groups of reference signals, e
stored in n%n?ro&?i!f}s%itgg(ie\éf\e%igaﬁem %Cr??ss%ioﬁwg‘lm 53188%1@1& esbegtgys Hih difforent
fornul at es szasgleedisg td vasity diEResmguadm)s irsishgssRnBbdsitX aédaskasmmadit.i Ohis
and a rank val ue portion, The reverse |ink nessage may | ncl ude )
vari ous typEYSof asg’ﬁ%‘?‘ﬂ%’r oh®'r BGEPEr AYTE HECSEH RMAT RatHeRMIq AscesinpPiRt e

recei ved dahsid deBaBmeléte of LY RAs b MKcABRBAER differ REQSESHRY cAYbPmd
data processor 42, which also receives traffic daga for a nﬁrrber o%o

dat a st reantCCEISomAings athacadlodipmeterssol iy kilomeses. | Thase messsageinissmishbn
modul at ed byop@ioured with different system configuration information, such as different cyclic

prefix sizes. An access terminal, such as a mobile handheld device or laptop computer,
may detect reference signals from one or more of such access points. The group of
reference 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 overhcad
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 conceming which reference signals to handoff, (ii) whether to download new
overhead information, (jii) and when to send access probes during connected state mode
and 1dle 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
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transmtters 38A through 38N, and transmtted back to transmtter
system 29.wWQO®2A%04p1 transmitter system 29, the nodul at e¢TRISSRMS7ET OM
recei ver system 30 are received by antennas 36, conditioned by

recei vers 35, denodul ated by a denodul atlor 45, and processed by an RX
data processor 46 to extract the reverse |link nessage transmtted by
the receiver system 30. Processor 33 then processes the extracted
message andbefisre Hfd andsis whiletgep ineactivel congmmaication with ars ecckssr podtet eXmiaeessg
beanf or m ng ! 11ln.. m.conmuni cat.i on. systens, there has
been an i nt ée\r{x@sntgh{l%s’pdrogv\%?%i‘ rnegeli‘rfrér)l egerr%npcgrs%% i""t%il/Ie B’e‘td\f\%%% i f fer ent
comunil@atli on pl Gofisoquemtignthesy st emsed Sch refereRdaPRghal Enarladdviont \M)dvees, in
W Fi and | EEE 802. 20.. Access points in wrel esg camuni cati on systens

that i npl enBAESSHPFHETIY HET PREETS I RRHAGNEAHS STV a B RV EmeRigyn Whichisifferent

synchr onous néGof@ClbeOdiffefent RERN t@BRESSicP QL NhS sBAL @b rl&:h’n@lo%iﬂ%u% Hng
communi cat | 0{% SySt em nay not, I1n certaln | nstances, be syncnr onous

with each ofthiFengaerhudparameternpueh wohnerslis prafvirsiasioz shd mmbsobest Eourfr
exanmpl e, thg,AeGES ?Fﬁg'tgﬁé. ”ﬁyrelf&%e@g%ﬁmﬁt}%e%'nf ?iét&l@dq ane(#a& NEL: can,

instances, different access polnts can service ce and sectors w
di fferent skffieently gudegegnt soy sefereycedignbisrie pteversunoecessary HandofSrbeshad

tinmes to ac rm_nal i.$_cause synchroni ci.ty. For exanpl e,
sone accessﬁﬁiﬂiﬂ%@ gcgézgﬂ 201?%%%% n%‘gé%%%r%8¥%t gu aavfelﬁeégrifgls}gnﬁli %?Fgg‘élpgnt
of a few t esstent shuelddresablanb daedls spich®ho@emd 38yreRioAbis FRABMP &1 MRGHEe as
access points.with cell dianeters of a few kiloneters.. These access

poi nts may BEL Bt GRIMEHCWSEAF dEer Aht liRativem '@ v Fifigicat refprence signal

i nfor mat i oNmagdpetheRtSsydiet R6@he QY ChipfoyPd BiukeXfoPdZ8Sthod\Bf RREEIR: reference
term nal, such as a .nobile handhel d dévice or |aptop conputer, nmay

detect ref e?léﬁ"ﬁ%%ms‘f’]@fﬁlbff%‘?hf@%ﬁﬁ BHvingk aogpires ipformutin fwe el sefprshent signalfrie
group of re{RIBNEEwHIH ritalssia RY: e,b ﬁﬁfu'd[ﬁg'%% ¥dyAOhBrous a6 s?foﬂo%%uﬁe\é%%s.
i 0 technol 6gy ng anot her

froma systemusing one ra to’a system us
radi o t echndiahgybute fr¢vemeihoe of erdagivng aafeteressignrlss isverr,confld getdadsilon

i nformation e is.a _need for the access.termnal .
efficiently’ nléﬁﬁaﬁ’ggélhg%gﬁsert& ér %eﬁ%éer@fn&k]ﬁ%%i Wgﬁ?lﬁgwa{é}% aqayirpuppsetul
i ntel | i gent refigencsistmalscodgerfbin gompict RakcehasngeowrignalpsrahRthandedtiin
(i) whether ti% gownl oad new over head information, (iii) and when to
send access™PHEBRE AN HFdconnect ed state node and idl e node.

" Conneqogy] St at eFIAES afddeeard iMBerdtinhl AbéheRl r@BreAGLCESMI hahaBeRRh: MAESH
the device is. actively comunicating wth an access point.” "lIdle
node" ref er & tplemenied e Hashess F\%ﬂ’ﬂ@ge&ﬁfﬁ@ﬂ?ﬁ sighal masagooaet BVl owerane

or more of id §oRHRAUSLERhASAVRovidR 29094 2040MRETAF ASROQN R3S
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types of connection, handoff and related issues of access terminal 18. The RSM

program 48 manages specific details of network configurations, synchronous sectors,
asynchronous sectors, and the idle and connected state modes of operation. By using a
centralized management program, a singlc engine in access terminal 18 can be used to
assist in the accumulation, dissemination, and control of configuration information used
to operate a heterogeneous 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



battery life and is no longer in active conmunication with an access
poi nt. An access term nal does, however, receive reference signals
whil e in iwlbaommemer [ 0031] Consequently, there i s a neegcials2@9036107
ref erence signal managenent systemin access termnals that operate

i n heterogeneous network environnents in which different networks use
different radio technol ogies or the sane radi o technol ogy but using
di fferent overhead paraneters, such as the cyclic prefix size or the
nunber Fast tcbuelpges, t tharsfombrid-EIrenomeinald ref efeeredetos hg p@kver-boosted
managemnent m LS. .0 ed that c efficiently nmanage and sort

ref erence s?r)géﬁétel 34 fagrlﬁrgégg%\?erhr?ﬁ%t%@{éggry handoffs, overhead

downl 0deis3] accesscquisties pandigal dregostdiation tsultiSeedd Boddhel pikkSignals
si gnal managenent stem shoul d be able to handl e synchronous and
asynchr onou a%%?%‘ft‘é‘fréyi%’i‘ 1GFE RSy RESPficRasisoctssife tectpees deanipgl di.
An al t er nat b¥Rinify FAcblikfio MfoFR1RHE ACEuISHEN Allot TRAIL S NERncBNS £Bred
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in which ea%a%aE@g@i?ﬂQtétlSﬁaﬁalA%léﬁmqﬂe@loi nigorlrard wned foyahe addess tefreingnioe
signals in oY s PN P I-I i nel udi bot .
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managi ng r efengitom pilonailgsal, howeveer suffaysl formethell drasback cthars inplapawiich

because t he ss termnal would indiscrimnately acgujre. unuseful
reference s F‘%“ﬁ@?’él%a"ﬁ 8u15eg}e1n§r% tg%?ﬁﬂsﬁgerg’é?a& gf‘ffa?tfil@?%@%ﬁ%?@?%%@qmsﬁwn
paramet er s pitotafinalsirone diffelent hiyathrafichs R&dtord'S B8 exhPpR? HALOFBM A s@tem
diagramillustrati 1ggl_efg%general ref erence sjgnal management concept 47
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control and assistance for various types of" connection, ha _
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speci fic detai.ls.of i | , n ect.or.s
asynchr ono ugﬂs? lé%?% r Emg}rgﬁ%gﬁgq? %I %Hg%gbrg%%nagmgqéﬁa% éeégsr% Gouns tan use
oper ati on. Byuisgiongilat ggmis ally petitarasyagensnis apcesgpdns. a si ngl e engi ne
in acc termngl 18 n.be used to.assist in th ccunul ati on,

di ssem%ﬁ)g‘tui on, a%%fw% Hﬁ&osllgn(ﬁs aé%ﬂ?‘f"adjroﬁft?%Harf%’f]ﬁlf‘ﬁﬁﬁ?toﬁlng%get@“?%med by
operate a het eicogensims oioDi edodiet ¥Rk o RedisterdMicdss FrfdinaB in obtaining
illustrates the RSM. program 48 configuring the connected nodes of
synchr onous 4K OQ%WETM“%HB’&EO% eBEHOR THiST HEnals hasterths adyanisge dub dhecpecess

reference Signmab c@ﬂﬁﬁnﬂﬁéxﬁe‘%ﬁ@?nﬂtecﬁ b%b@‘pﬁl@@ﬁgﬁﬁg %ﬁlnﬁﬁltﬁjileg Shronous
respectively. The matrix is stored in nenory 41. In sonme radio

t echnol ogi e&ctarhavithrlgtel st & eamemedtysi gn@rtunadely, beater pidd signalasio not
acqui sition,ni i -an r e _signals.ar

referred to'as dgtgg oa%@%%?:gp% S ﬂ%i%ﬁ?ﬁﬁ{dﬁ%%ﬁ%c&gﬁ%%%m actess pom&%’ As
2009/ 120491 PGSOV B 3G T(Tal Tipitatiyhnad aigitesal dyhehrowizationadetlanisms after

reference signals AL | ST et k0o RSLDO0RLSY, LhSquaneY, Gar L LerS

or power-boosté
and power. For this reason, it is typically assumed that access terminals use beacon
pilot signals to detect only synchronous access points.

[0035] Although other arrangements may be made according to design implementation,
ncluding 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.



100331Acqui sition pilot signals are tinme-division nultiplexed
broadband pilot signals transmtted by an access point on a periodic
basis to asv@pew/itdaei access term nal in obtaining synchrpefiggadobeitior
information. Acquisition pilot signals are sonetines referred to as
TDM pil ot signals. Acquisition pilot signals are used by the access
termnal to accurately synchronize tine, frequency and transm ssion
power to an access point. An acquisition pilot signal, however,
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this reason, is conventionally assuned that access termnals can

At
use acqui si fl‘?;%@oﬁisleﬁfh _s'af@qka% driteycanopiseessing Wgele liRoAo LRy cehead perameter
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a beacon pi]Jot signal in order to nore accurately synchronize tine,
frequency affddpdkeOverisad priaretes RERsassingt blpek 33 dedodes picametioneflombvatess
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access poi n ) t hough ot her arrang nts nay
accordi ng tofdesiigniromiluecketagiie GrapnélnEREH g dsedtdr matandtayefbanatiohe

mat ri x FI G i trates a sinple,s egati.on of .the bil e

devi ce [ogégr ati oﬁb#é(gllrle%? %%81 egeé %ﬂcgsgpﬁllggjel%c.%%%ﬁg Bﬁgq‘é AEFOEFE ﬁ@?fggadtﬂi‘éaw
program 48 o¢fSa acwofettonr dn pho gxampleh aterbeidt Riraiteté G06dsting®HISR 53 obtains
di spat chi ng ta}rs#i to nage nobhil e devices and their respective base
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12 100361FI @ tha' 3 sectpr priseietaiingiiani (ildhat atsupgvisionttinear dali ogled ai drop
one enbodi NgHLy) Qfuals zero, or (iii) that the relative energy (also call the geometry) of the new

sector is greater than a predetermined sector parameter decode threshold. Overhead
parameter processing block 53 also acquires overhead parameters of a new sector by
issuing an ECI decode command on pilot signals in the preferred pilot list when certain
conditions exist. The conditions include (i) that quick channel information and
cxtended channel information are unknown, (ii) that the validity 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.

[0038] 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, (ii) the validity of a known OVHD parameter of a push-to-talk



RSM program 48. The software bl ocks are instructions stored in nenory
41 and executed by digital signal processor 40. Exenplary tasks of

r ef er ence wogemal12aemagenent are controll ed by a nmai n searak:dabonke49.
Mai n search block 49 initiates, controls and tabul ates sub-bl ocks of
code, such as an initial acquisition blbck 50, a neighbor search

bl ock 51, a beacon processing block 52, an overhead paraneter
processing bl ock 53, and a bl ock for perform ng ot her nmanagenent
functions 5accesniennmhl axmjtingiskordn o Grk 250lot sigaalf feceivert by bho pkshttoctalk
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al so rranages the tasks that determ ne the pilot energy o
AvgPilotEnergyTDM,  PilotEnergyBeacon, AngllotEnergyBcacon CPLength,
SyncToServingSectorBit, Geometry, DropTimer and TimingOffsct.
[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



pilot signals and cal cul ate the geonetry of sectors or access points.
The geonetry of both synchronous and asynchronous sectors and access
poi nts ar aveadogutoatied. The pil ot energy of a pilot sigmperussowvessyr ed
in dBm The geonetry of a sector or access point is the ratio of the
pil ot energy of a pilot signal fromthal4 sector or access point to
the pilot energies of other pilot signals fromother sectors or
access points. The geonetry of a sector or access point A can be

derived as: algesthmsrip tha)BeacqnBish dinasioar g¥hq AvpPilotEpirgyiicacoe pgymétéz) akso
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SyncToScr vi meSeahiabBHtot faR@WRY iydicd¥ORd okt @ﬁgvér 0B GEK irpeector. Other
[0043] The Pil ot Ener gyTDM paraneter is obtained fromacquisition pil

si gnal s andoY®head| negAnatey b yhaafyahase mpduderthe mamSRepRenseinga dr it %mm
APt | ot EnetaioEOMRAIACl ks HeSieli SbAFERidr AratEilith %bff%br&' o i BhOD e

and is obtained by IR filtering of t | ot paFarre for
exanpl e, usﬁ'ﬂlgeSl(@)rOmms@@S avesuggifragie aﬁh@lemuhdtﬂnmmﬁwmnlsma ﬁ’aina.l ned

;ng} ?;@ﬁ@gpgﬂ aéf%lb%?”% %%sggce ?n%ldg ua! pa% 31 gna 4 c.%nstdered to be synchronous to the
serving sector if its pilot energy is detected by the SRCHRsp function associated with
the serving sector. In one implementation, the geometry of a given sector A is
calculated as Geometry (A) = (pilot energy (A)) / (pilot energy (A) *+ pilot energy (B) +
pilot energy (C) + ... pilot energy (N)), where the pilot energy refers to the
AvgPilotEnergyTDM parameter for those sectors with the SyncToServingSectorBit
parameter being synchronous, and the pilot energy being the AvgPilotEnergyBeacon
parameter for those sectors with the SyncToServingSectorBit parameter being
asynchronous,

[0045] In order to maintain current overhead parameters during handoff, the
SyncToServingSectorBit parameter should be updated for each sector. Using geometry
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



14 algorithns in the BeaconRsp function. The AvgPi | ot Ener gyBeacon
paranmeter also relates to beacon pilot signals and is obtained by IIR
filtering veb2ema2091 ot Ener gyBeacon paraneter, for exanpke@mustimb/fg0200
nscc averagi ng. The CPLength paraneter indicates the cyclic prefix

| ength of the delay spread that access 1®ermnals in the associated
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ei ther WO 2008, 1204 p1RCTLWS2B068¢16B6 7107(I) nother pilot signal is added to the
RemainingSet, (i) the size of the RemainingSet exceeds its threshold
(MaxRemainingSetSize), and (iii) the given pilot signal is the weakest signal.

[0049] The ActiveSet is configured when the access terminal construets 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.



pronoted to the ActiveSet or denpted to the Remai ni ngSet based upon
additional criteria. Most of the overhead coll ection and handoff
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over head pa, ters of the sect.or to the access termnal.
"Tunnel i ng' gﬂi%ge OG5S ROBLS a%%?tmé ﬁltﬁ ﬁﬂo EG{5H] heeEdReSsEioht A

conmunjoest] es W tmetedmilhlblt SigBAEe5HS aNOdadd tB e B@rredPMofIg s (PPL)V‘ésrfgl dA
link to obtai of the overhead paraneters of access point an

then transmiteY gﬁ%%t% B\}%rﬁl@éblsﬁé?%@ttéﬁ? Erof@radRdothist Hsits geemaion aﬂramsteng

the servi ngxs&shk M LQMTERLSA! 108 W0meter of ¢
2000/ 120401 e L e TAh g, 10 He pidbey patmeter o ihe gt signal falls below the

i |1 ustrati ngronbvestoid. ghasgz gmpmgl&’agftr@mmsé:he @mi:él’em%pqmmﬁtr is invoked. The
pilot signal is then dropped from the PreferredPilotList if the DropTimer parameter
becomes greater than or equal to the maximum {SleepPeriod*NumSleepCycles,
DropTimerMin} in msec. In addition, the pilot signal is dropped from the
PreferredPilotList if the size of the PreferredPilotList exceeds a threshold.

[0052] 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 arc sorted based

on registration status and also by geometry.



signals into groups and subgroups. In the idle node (sleep state),
the software search commands 55 within main search bl ock 49 further
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the PreferredPi| otList.
QuickPages first due to lower terminal computation complexity. Some radio

technologies use a quick paging channel (QPCH) in addition to a paging channel to
extend standby time. The paging channel and the quick paging 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
arc not set, 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



[ 0054] The strongest pilot signal in the PreferredPilotList for which
all overhead paraneters have been decoded is the ServingSector. To
save batt evg20ohmaot he ServingSector pilot signal is cepijyR8RehRe7
access points for which the access termnal already has registration
information, unless the geonetry of a nesMy detected pilot signal in
anot her registration zone is significantly better than the pil ot
signals in the current registration zone. For exanple, for a new

pi | ot si gnaHemorudatidiftheqeick pegini dtits affithn qaiok @agiag rckpinal; ahd heneedipabingg
Servi ngSector._pilat..signal, the. geonetr f the new pilot signal nust
exceed the glﬁ?ﬁg%? (i)'} S BE e PYch £y %dg‘)é?’&lﬁﬁ‘g%lﬁ’o‘%,’\ﬁe&l theretip@ page. The
| dl eHandof f kystsetciminalVanugi corfdeety | ddt@lch@bdIPCl BYSHGHER ShEMEIR dcSess
added to prevent unnecessary registration operations that are very
time and poldninehiashesnpeecd.0055] The subgroups of pilot signals

descr i fag7above ane: QitkPagei8 bullssAMTRIEHRY W ier BLEIOR) CRIIZEY BY
a preferred reference signal nmanagenment program |n some iInstan es,
it is desir8Blacesytemaipak dhq trsessieyanal sleepuipyil thepsxopaging byvbr e@erwihe
nunber of s ] e [ gr.pups. or _subgroups .of . pLla
signal s rrayﬂllggle%ég a@gg? |0§%S i gﬁfd%gfé% tg? gifsélpg?\tcség.rgi ﬁgg’é]@ﬁ@g%h# all
program 48 fECHuleredingllads oodgonctat buckéssful tevodiy of alQPEUERan i20&lid PR, In
scenario isatagsled on en _an access term nal wakes up during pagin

cycles. The® SECREEH ST AYNCHBIAUS SFLOBAT ALESR B8 IN5n QP SV Ty AR Meesy&leythe

pagi ng cycl sctisaemiing aB6 desdePbeabdn HiRt kREN AL Etﬂre%ﬁbnﬁh@oﬁ@ﬂésgﬁ Snous
The access term nal typically decodes Qi ckPages first due t ower

terminal coffiyEPCINGH? c%ﬁ‘ﬁ?se#ﬁ??‘wgér?ébﬁ%ﬂn dracessingdilentfi Rerepasts aavadidifok
pagi ng chanpglk, (LR tdemadflidd ' |

standby ti rr%%b The apag? ng cha%%\dglgq%ér?gs ?rﬁg@%ﬂgiqg?(g%%%ﬁgse%tﬁaﬁ?r%%{%grbg the
di stinct coliiotekaraal die AQepsRtade it modesheackss tamendlmamstoist dnddlecotles
the QPCH. T i [ cha - incl S i ck paging bits that
are set to | g FhoAg G aIREL il AE HERE o R boB e lsrined
pagi ng chanméls, such dsdbhif i cveripadiinfyrbition. is imbavg Wiy ePB@bMEnG R3S
are not setZerc'g he racgegs ttern‘i nal neefi not &em)dul ate the subsequent
general pagihy n¥ssBie i t BEOBERer 8 FagPlY cHEhhells |Bederentingy the
consuned defuedhdadDengeTheskdi.ck pagi ng bits than denodul ati ng the
relati | ong eneral paging nmessage. By WO )

2009/ 1E§§%fglpcw %PS%W@?‘%’&*PG Feopss GERBALIBaYaksguR Rerings pAgingayriado Bécode
of the qui ckoprgp ﬁgmg}g t Axe; r,al i-ng. e..| Mals
channel can ge_ deén%’dul at ec_iélgrr?l {/Eel\xﬁgn&%ta eag |g&gmﬁ§%?'9ﬁbéﬁgg§c%§§i T
terninal migaction) fuca pyotdegstidhat hes dRr@Hy thoerd elimniriine thhpteheredtpilet list,

uccosst ul 15 qeionan FolRaAch: REREMASGH GumdRIGaR 5% hen if e
QuickPage is successfully decoded, RSM program 48 waits for the next superframe to
perform an additional pilot signal search function. If the QuickPage is not successfully
decoded, access terminal 18 goes back to sleep.

[0059] Push-To-Talk (PTT) access terminalg 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
paramcters arc 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.



the access termnal, the access termnal sleeps until the next paging
cycle. Oherwi se, the access term nal decodes a full page on the
first pilovosemgnadssof the PagingSet if all QPCH decodi pgrhgbdesosfor
upon the successful decoding of a QPCH with a valid page. In a

depl oynment with asynchronous sectors orl%access points, on every

pagi ng cycle the access term nal al so decodes beacon pilot signals
that correspond to ot her asynchronous access points or sectors. If
firmad®6dif beacBW.pr dbessenegn bkamKars hetapmentaus aetadrk doffolddy fagewhiche

cocess T oS g RFIEE, DA Rl ) SRR e 50 B0

term nal nDAY ioceveardyde fiad escoey poihesgl ahanroegl secf@rs5opk lco¥ersd gﬁ@'s@cdnﬂ
the PreferredPil otlLi t basedah%ﬂémredeterm ned rules, such as (i)

t he over hea8*H¥RSF B stsgct e‘""(fﬁgls)*"t?wcﬁsé6%3%?“1@@1%61&3 %‘éifv@ly

or (iii) theog@emeitng Wh sediirl It SicoiPbecte? 598l RM-bAAR I
Q/erheadDecodeTI u- esmr%ol d. 100581ForC exaer$pl e, 1\/\/nen aSccess tg)rrrl%le(ﬁmf'e%

wakes up dub$sg accs%ﬁg}mﬁgn@%|1%nqt@cawe%ba@dalg@mlaﬁagerox@%dptaogaﬂémm
tiat o | : A

For o pitot ToronamaOrsd S rRl AN s AL bRRB SR 8 FheP b

pi l ot |ist. pR8VEHiogmanetad talscontt sccedsepginil 611 by iagnakhaby comnedtn 61. First
f d i kP decoded,

RS pr ogr ant A8 s a8 s anerisiio Qo O b ar R H Lo O

pi | ot giognal searncbné Lﬂ’mﬁnplén firktf agdegs Quin€i S @aEBlchSntd Othe smsmfwlrhaao
decoded, acce t er m.nal goes back to sleep. [0059] Push-To- Tal k

(PTT) accesE‘3C WYnaliys; Wlp%ﬁ"ét%aﬂ i aj synchrenony sedsr tScepnsacerss ipowt 60
Hence, PTT aggeséntd @hdriipatss@or 1n94d1@>%9&ﬂ910gy rfgndt Aofe QLB tse%‘?f#%d an

paranmeters from scratch when the access terminal initiates a
a result, edwAchranqguy) @CtﬁbdeRSMTﬂToa@@e% Qféﬁmﬂmwnmlﬁmrhaamff d:e‘omée

over head paﬁ@}ﬁ%g eﬁus‘“‘hét@o&'sgrﬁfs A s@%ﬂ% DRl GRS % i ést apll%y el%&l?.lh \r/nlaﬁgl

out dat ed over | nf or mat 1 on. n one odi men cces

moni t or s anskcdet ecess phist QPCHnshiin nesechnd prldemgﬁeﬂ) @ns Wt ehik NRterogencous
over head par apefer s to-date. A failu decqde the QPCH .
channel may %‘r‘{ fkcécfpé’?(igﬁa%g?ﬁear%\fgsf%é’gﬁrd}f ?fgf etgfét e\ erB‘Eth‘i‘tf%’Efm Thdie,
when QPCH cheainoddgigtec oThudg abedst Spoifth efidHl Tn@G6RS S irhRémbdials Hﬁﬁ@y@@slddlo
over head channel s.and updates its overhead infornation.
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Access termnal 18 borders_on two sectors
radio technology as first access point 58, but those other access points may be
heterogencous because they employ other operating parameters, such as cyclic prefix
sizes and FFT tones.

[0062] FIG. 7 is a flowchart illustrating steps 65-72 of a method by which RSM
program 48 manages pilot signals and uses information conveyed in those pilot 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.

[0063] In a first step 65, RSM program 48 detects multiple pilot signals, including first
pilot signal 63, sccond 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



57 is covered by a first access point 58. A second sector 59 is
covered by a second access point 60. First sector 57 is a serving

sector bespoismyamasess termnal 18 is actively comuni cakirig200b/b43707
sector 57. Second sector 59 is a non-serving sector because the user

of access termnal 18 is not actively s®nding or receiving voice or
data traffic to or fromsecond sector 59. RSM program 48 is resident
on access termnal 18. First access point 58 is connected to second
access poi naccéB bpying laplehand one)nnyp@tdfomdﬁi te&hb&gy,a@mesah@wefﬁnoﬁ:%wiss

al so connecte 0 access. poin connecti on, 62.
loo61] 1 ol eRdial & B SS eeaBaniht it Satrnsrohi Soressapp e
radi o t echneiffegnt fidfdscics Efmind et oﬂe@aﬁfcre‘i? g)éfatﬁl R@ii@aous sector.
Second access pojnt 60 inmplenents the | EEE 802.11 radi o technol ogy

and nof%#r vi ng Yet P @thessoﬁwéfs%%qm‘iﬂ%ﬂ@@éétwhmm By thJﬂSS’
efficiently,RERAGS tuldgp103NGOfiEndreln ﬁﬂxltgﬂé %fo%gg NGO s Q%MH%§ § r §t

access point 58 transmts a first p| and secon
poi nt 60 trmmmsg@us,e@oqu)gﬂoop, sprgfeated @rlot listy 2 prigighmown, @gnawkqmgmg

net wor k topggéoag%metqb%ro % a%;ﬁ;ﬁ Qther networks that inplement

di fferent io tech access points from networks
i mpl eme¥sSing nul Imepslttﬁp 67aﬂ|SM pmgﬂmﬂ&garﬁﬁn@aeef’mﬁwndat maghgpink@tfunction

signals that .rea cess termn n.addition_ acces term nal
18 i s recei Mg 10% @%Vgp’%‘p}‘“r%ﬁdé@ﬁ@gémﬁbﬁlﬁ?%s R MR fefraence

sarme radi o gigeh Iﬂ(&h@@‘n@ﬁ fifnktidi caRWRgHI0 PRInAte PBandBflor hg&ﬁteﬁﬁlﬁﬁrm from
access poings nay be heterogeneous because they enploy other

operating pglfséﬁ@f’eqr@mts%ctﬁ s§eong\erase PRIk FY.X(11} formanaga dharidie medeeef access
[ 00621 FI G &nhihaP1d, | Rlheg bltﬁéieﬁ:h(r@%foﬂg of bERSia 6r e IRLAPTS B

whi ch RSM pr ogr am 4 manages pilot s I's™an es infornmatio
conveyed i nivHosellgst Dmrh%ld@nlamtemepMthﬂmﬁid& ons for access

term ngj %]8 The S&I%Q[Sflo %CI'FDH(I% Iiezef%lel.S%larVO%gaggeglse%{]gl e{jﬁ) %ﬁl’lé’ %1\510

t he exenplary he erogeneous’ ne
[0063] In aptoprast 4$mlﬂpte6&h1dﬁ$%ps1@gﬂm %eﬁﬁbﬁﬂﬁe%rdﬂpkt Inpd ﬂeﬂ%ﬂ @bftware

signals, inclu |rs pi,l ot sjgna secaon t signal 64 and
t hg pi | ot sf’edﬁ’g a&ﬂ% 9%8“%9% gﬁéieﬁfﬁgrpllﬁbfig? Bdi’ée %E‘?Eie@?t list if

poi nts. Firgiht tdodd §ilddRithalbids iaSgebmeiny Mat bededy Pmeﬁétéﬁlnm%l@o'h{lﬁ
58 that inplenents a first radio technol ogy, nanely 3GPP LTE. Second

pilot si gnaftes 49; @ﬁ‘ﬁ‘%ﬁé?ﬁr‘f}t eMmARlh %‘%é‘éﬁnﬁn%@ﬁé@sd%@ﬂt?ﬂ DT dignats to the
| Pl BNt S GushBLnEh (1At RcbEERBPH Gllor pARNELY ildrEkes 3 bhrreds HT‘I‘% Sector

exanpl e, and | EEE 802. 11 are ent ra o tec
I n ot her exeﬂbbweyldtn@pmg@gtp@scesemmmwhé% e Foottamphee séfiwat seanch emnm:mzﬂs

10 508 T T TSP A i

access poi nfos mmg;htvingasectte 59deniidatbalthatf setfoe SOWRilBbE 8eRdifOpides tSRcess

g:,;; ;ﬁ;f 2}, Sf{ ngmglnfé a stepmidq %of%/&rgtbgd?crzh 9()‘11];1I1denrd% % dgl?:t%rb %tpﬂotg signal from the

paging group if the pilot signal is deleted from the preferred pilot list. In a step 71,
software search commands 55 add a pilot signal from the prefetred pilot list to the quick
paging set if both (i) quick channel information (QCI) or extended channel information
(ECI) 1s successfully decoded and (ii) 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.

[0067] 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



[0064] In a step 66, the software search comrands 55 within nmain
search block 49 allocate the nultiple pilot signals into nultiple
groups, sugd @91846@aNndi date group, a remaining group, RrRRLIYEs6707
group, a preferred pilot list, a paging group, a quick paging set,
access group, and a serving sector. [00§51In a step 67, RSM program
48 perfornms a reference signal managenent function using information
conveyed in the detected pilot signals. For exanple, the reference

si gnal managenentnd uoets point an teadivy gidpMANGSErAnP3EGT 59 Rf a6 BSfhe
termnal 18 fromfirst access p%int 8 to second access point 60,

(ii) to man&gECtHHRUR- drECeHd deinGed a‘&%‘@i’sm{eé}vﬁi}’ﬁéﬁl parameeys; ¢f) the deprlh adgied
the active gicR#399b alicsOlermdihgNg! Je@éiviﬁgmépér%eﬂeﬂ onlgec AP cbds\Poirdt©
col | ect overhead paraneters for access termnal 18. [00 Gfln order to
per f or m r ef &9 €vek bagkhad| coraeciiganthend dhent frorssiding i thosenpdrymet®RSMo access
program 48 all i Sl in _each.of the groups. In
a step 68, so ?ﬁgﬁ%mﬂﬁéﬁ%ﬁ5%@%%§%§§q@§Ogﬁﬁwg gmﬁygghe detected pil ot
si gnal $0068 t he pltes endeeslogi thet theispecifif otdenbr Hetadiyesk pigsan thd enrtlod has
a geonetry t, exceeds redetermnped .threshald. I.n a step 69,

sof t war e sei:jfﬁg‘h”7 bsoar%’rg(ﬁagj? a%aa@ﬁ% g?seflﬂjé’oﬂéit%@‘i BEFIEPICE?: 16 Fsglﬁ‘élla@topé
the paging drotp ipkcifib@rdieapdiidtgicBf of s@EEIDheRAERIEHRY Yedingaes whiat
a correspondi ng.sector will be sendin? pages to access term nal 18.
For exanpl e™m&iipguthindbsscops efgheasaat disclawme. s Brepisgomppanyingsngyhnsl cl@ms
to the pagi ps@i elmehis of HR WRERAGY iPh s&nSie ShRY, aﬂﬁ%?e’%tt ﬁ{ea{ljﬂg be limited
non-serving sector 59 indicates that sector 59 w il be sending pages
to access t Brthf sperific@rder ar bicsrehy prdentedf t war e search commands 55

del ete pi |l ot i . fr i ng.aroup. i he pil.ot. sign [
del et egm fom t heﬂ;l)e?gﬁlgﬁsegﬁ%ﬁhﬁﬁf pl?g*é’@ b?’ﬁ%a %?‘Ieuéés’i f ?Bs%]fcf'l%rogscg%&# R
commands 55caddetmnpyitiothesingodimdntsodisdidsed heefremag te pinplotehtes br perfdrhed
qui ck paging.set i f hoth (i).quick chanpel .informatio 1) or. . .
ext ended Ch%ﬁﬁleﬁ glelhefegr%ft’ SrPr%Qééﬁo)r’ Fsﬁ%‘%icsé‘%nglf quc?sﬁre@%é& ag rfpriigatipn
the decodi ngpeoffican®gatedr cipaft GABIEY, ai i GAILIhIRE ohfdar&Qr PSRRI
sector will be sending pages to access termnal 18. In a step 72,

sof t war e sebBliP8H e SIpViRs) ity 9819 oF Gansisir fogism disreete ubasdware
pagi ng set idmpdaatis,Rirl 8 ®k®ndkion $h r - L
list. [0067 fﬁkgno%hér gtep, s&?tmﬁ%ﬁkgggg%%l@g%%§ﬁ32&§ é%n f%ﬁ#g%d
the active BfreilpA gererabpurpese Drfrcotspr ingy bomfrigropreckssureint acihe skerhaivei thal
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machine. A processor may also be implemented as a combination of computing
devices, c¢.g., a combination of a DSP and a microprocessor, a plurality of
MICTOPToCessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[0070] Those of skill in the art will appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm 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 sofiware 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



WO 2009/ 120491PCT1US20091036707 21 sectors and access points to the
active group. Non-serving sector 59 is added to the active group.
Access poiwp 268/16Henel s the over head paraneters of theP%%)’ﬁs‘{aoQ@%@
sector 59 to access termnal 18 by receiving those parameters from
second access point 60 over bacichaul cgnnection 61 and then
transmtting those paraneters to access termnal 18 using the
comuni cation |link of serving sector 57. [0068]It is understood that

the speci fi epsiicagdn, ®ut ficBriapliénatios HeRgodsshbhig MvehB Attepfetdd 43 calisihg a
an exenpl ary approaches. Based upon design preferences, it is

under st ood {FRFTUEHEPTR BSCFIREOL dicchipseBi difilaEr chy of steps in the
met hod ggy; be reWHe@&@%rvmbﬂe%x&ﬁﬁﬁbn&ﬁﬁdgea&@% Brel ipIHERRA iﬁfsPh%e the

present disclosure. The acconpanyind ne alns present elenents
of the vari diustieisapay heastered anpt sasmiierd ovanas eneer mutre instandtionoob@de on a

limted to I £ hi erar resented. .100691The
various ill E@??%%%J#%g@%a rhb?%’é’%?é‘ ,er%%a i i%&eﬁgr%ﬁd%ﬁ?ersé’ﬁ OYPRLL Sl5Eg
in connect i ardiai a0d ¢omeneritatidh memlizs indhuelgos®dmbdimi thatnByilibges transfer of a

i npl enented or perfornmed.with a general purpose processor, a digital
sirrgnal pr oc ETUSHCL I5eE @d%(?ingﬁﬁplag%fq ?}Wt@gec‘gﬁfoéageﬁ?%ar By §e @py availeble

(ASIO), a fheld haoghammblecddy @ @pakr.( NRHIryan &t i8kss REAGHANEBR! 8
| ogi ¢ device, discrete gate or transistor |ogic, discrete hardware

conponent s, HMHYT BehBicARPHSH M eBrdidEs iByhwey elocxpapicornd ndidimitation,
functions desgrighihebfhtle rﬁbcﬂ@ R&S %meHé&m,Pﬁeﬁfsﬁﬁéchﬁ% ed‘%%@)M or

m croprocessor, but in the alternative, the processor na

convent i onapPthgr eptsekdisk storsge.rokdnetic disk stovagerr odiek eragnaic sdrageedevices, or
machine. A p . i npl.ement ed as. a, conbi nation, o
conput i ng de‘gﬁj@g‘gﬁg‘%‘?‘é@h@k@%ﬁﬁﬁﬁ% |Cc")l§7c? tStgr redhRfOSr A P B S ,
a pluralityinsfrustions oprdezessotuses Drethar caDbE atdetded 08 €BHPHSRr.I Mlso, any
conjunction wt ot her configuration.

.a DSP core, or.an S .
[00701Those"%‘Fle§k0i“| > PP e i g‘i’ml%%ﬁ_?frfé%quag{éemﬁ%{n- t REr PaPPRigs if the
i I'Tustrativeftegt eatrarRineSronTR A I8Ee, sEiveL bt biher Mbi@LAREd LB SLE6RSAI
descri bed in _connection with the enbodi nents di scl osed herein may be

i mpl ement ed 3% efl&t P8I E2thar BViEPe, Padorigitabroubsstibarrliae GISL), or wireless
combi nat i ongcRfo1RRENucH 8 RinGRK! Ydld, Ltﬁﬁ?ﬁﬁ(ﬁ&\?a‘;emh%n Lyt &)%gigﬁpa%gﬁ?tﬁb%(ﬂ dphic
of hardware and software, various Illustrative conponents, ocKks,
nmodul es, ci fablg, t syistechbast dP¥L.haw evitpdess tdedmioligize dsuab oase infemnet, atatlip, iand
ternms of thej cli A er such f.unctiopal ity is .
i mpl enent ed%géﬁo‘%%& \Kg?%@%dreﬁs}%ft \I\g%’%ltl enp(l’ejf?fa% lﬂ%qbnb‘tsﬁgnﬁélrsfi Jupsgd herein,
appl i cat i oninahdedesignt Gan€)alaser dlisc poisdiiendihs vexetilaldisc $PYDGMloppy

Those of Skb\}!ﬁgfw lp_e ar.tS rr% ei rr.EI elr}r%gﬁ trhe (gu%sc aJi[abed functionality

in varying Y Cp Jvher Cﬁl Ig‘sr sually reproduce magnetically, while discs
reproduce data optically with lasers. Combinations of the above should also be included
within the scope of computer-readable media. An exemplary computer-readable storage
medium is coupled to a processor such the processor can read information from, and
write information to, the storage medium. DSP 40 of access terminal 18 is an cxample
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.

[0072] Although certain specific embodiments are described above for instructional

purposes, the teachings of this patent document have general applicability and are not
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i npl enent ati on deci sions should not be interpreted as causing a
departure‘ﬁégﬁbhﬂﬁgﬁcope of the present disclosure. [OQZ%&¥$ﬁ&&“%ﬂe
or nore exenplary enbodi nments are inplenented in software, e
functions may be stored on or transmittgd over as one or nore
instructions or code on a conputer-readabl e medi um Conputer-readabl e
medi a i ncl udes both conputer storage nedia and comruni cati on nedi a

i ncl udi ng apmi@e HEsiddEe dndtfotindndt REcriedBsdR! Fof canpRIRSNEProRf R4S
fromone place to another. A storage nmedia may be any availl able nedi a
that can bedgtbakdeveys heipg rsideat on msatsrigrminal d8. B psogram Sty also,
i's an exanp&yQfer PHGEid 9%@9&%&3’3&)891@@9%%6 E@ﬁizﬂdy% sBi¥e Wa¥o &e%%iﬁl&
and not limtation, sucﬁ conputer-readazﬁe medi a can conprise’

ROM EEPROVef@BrndrGignel metdgemenipprpgains dics Rinstinnlkgeoustyn gritht somedpcstions of

storage or Qqther neti G, st.qrage devic or ;any ot her nmedi um t hat
can be used"'to %65@3) 1% Zggt%aﬁlgergg)&%g eﬁg%la? &R éﬁ%p?lﬁo?%%esﬁg)‘%rﬂ“o?ccess
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conputer. Al so, any connection iis pro er%y termed a conputer-readabl e
mod um  For TERERRIE: PTPEMYATIS B {9ialoac] ¥ithus SERTVRE B e AP e grane, of
server, or @ehedferleRE0 RGO U8 gdtSind IsydtefPaX %@Eorgﬁ?iy,& varioR€ ' mOREtSions,
cable, twisted pair, digital subscriber Iine (DSL), or wreless

t echnol ogi e3dapisiRng saridnfembiagfions aefi dhe apdousi &ebursyof thhedeserihed commsiffial
cable, fibe ] i j , i e | es
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of nmedi um Bitdkthamedbvdi sc, as used herein, includes conpact disc (CD),
| aser disc, optical disc, digital versatile disc (DVD), floppy disk
and blu-ray disc where disks usually reproduce data magnetically,
whi |l e di scs reproduce data optically with | asers. Conbi nations of the
above shoul d al so be included within the scope of conputer-readabl e
medi a. An exenpl ary conputer-readable storage nediumis coupled to a
processor such the processor can read information from and wite
information to, the storage nedium DSP 40 of access termnal 18 is
an exanpl e of a processor that can read information fromand wite
information to the storage nedium of nenory 41. In the alternative,
the storage nmedium may be integral to the processor, such as DSP 40.
The processor and the storage nmediummay reside in an ASIC. The ASIC
may reside in a user termnal or access termnal 18. In the
alternative, the processor and the storage nedi um may reside as

di screte conponents in the user termnal or access term nal

[ 0072] Al t hough certain specific enbodi nents are descri bed above for

i nstructional purposes, the teachings of this patent docunment have
general applicability and are not 23 limted to the specific

enbodi nents descri bed above. For exanple, RSM program 48 is descri bed
above as being resident on access termnal 18. RSM program 48 nmay

al so, however, be resident on an access point or base station. In
sone enbodi nents, multiple reference signal managenent prograns are
run sinmultaneously, with sonme portions of main search bl ock 49
resident on a base station and sone portions resident on access
termnal 18. Variations and nodifications to the depl oynment of the
reference signal managenent program may be devel oped wi t hout
departing fromthe spirit and scope of the reference signal

managenent system Accordingly, various nodifications, adaptations,
and conbi nations of the various features of the described specific
enbodi ments can be practiced without departing fromthe scope of the
clainms that are set forth bel ow.



24 CLAIM5S 1. A nethod conprising: detecting a plurality of
reference signals including a first reference signal and a second
reference signal, wherein the first reference signal is transmtted
froma first access point that has a first configuration, and wherein
t he second reference signal is transmZted froma second access poi nt
that has a second configuration, and wherein the first configuration
Is different than the second configuration; allocating the plurality
of reference signals to a pluralityCHAIMSups, wherein in an idle
node of the access termnal a set of the plurality of reference
signals is further allocated to at least one of a plurality of
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the differen de oynEnt met er

Fourier tr r@,xmq stgnad sadlocated to at least one of the plurailty of
subgroups, wherein the reference signal management func-

tion is taken from the group consisting of: managing a hand-
off of the access terminal from the first access point to the
second access point, managing the idle mode of the access
terminal, managing an active group of reference signals for
the access terminal, and collecting system configuration
information for the access terminal;
wherein the first configuration and the second configura-
tion use the same system technology, and wherein the
first configuration and the second configuration use dif-
ferent deployment parameters; and
wherein the different deployment parameters differ by a
length of a cyclic prefix.




4. The method of claim 1, wherein the deploynent paraneters are tine
and frequency synchroni zati on paraneters. 5. The method of claim 4,
wherein the tinme and frequency synchroni zati on paraneters of the
first configuration differ fromthe tinme and frequency
synchroni zati on paraneters of the secd@id configuration due to | ack of
a comon synchroni zati on source. 6. The nethod of claim1l1, wherein
in a connected state node of the access term nal the reference signal
managenent program detects a reference signal energy of the second
reference signal, and wherein the second reference signal is taken
fromthe group consisting of: a broadband signal and a narrowb and

a2 2 Theeast o ppindhotir iyt sure
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the access(kErlny taheanssede second access point is a non-serving
T e PRSI io0d, RSy G AR O OBH n
access poi atens ara thaxkhad frequencyosynchromzaticsiparametees.access
termnal in HerREHAMRE S Eaim 4, wherein the time and frequency
synchronization parameters of the first configuration differ
from the time and frequency synchronization parameters of
the second configuration due to lack of a common synchro-
nization source.

6. The method of claim 1, wherein in a connected state
mode of the access terminal the reference signal management
program detects a reference signal energy of the second ref-
erence signal, and wherein the second reference signal is
taken from the group consisting of: a broadband signal and a
narrowband signal.

J




12. The method of claim1l, 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 term nal, and wherein system
configuration information for the non-serving sector is forwarded to
the first access point by the access txrm nal. 13. The met hod of
claim1l1, further conprising initiating an acquisition reference
signal search_when the access term nal wakes up durin a(iagi ng
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from the paghegesn systein tdenfighartiorn siforahatiomébettaed hoemsthe-
preferred ngtel 805 & BAVakial to the first access point via a backhaul
connection for transmission to the access terminal in the
serving sector.

12. 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-serv-
ing sector is forwarded to the first access point by the access
terminal.

13. The method of claim 1, further comprising: initiating an
acquisition reference signal search when the access terminal
wakes up during a paging cycle; adding detected reference
signals to a preferred reference signal list; adding reference
signals from the preferred reference signal list to a paging
group; decoding paging channels of the reference signals in
the paging group; and going to sleep if the decoding of the
paging channels indicates that there is no page for the access
terminal.



20. The nethod of claim 17, further conprising: adding a reference
signal fromthe preferred reference signal |list to the access group
if systemconfiguration information from an access point
corresponding to the reference signal have been successfully decoded.
28 21. The nethod of claim 17, furth&r conprising: adding a
reference signal fromthe preferred reference signal list to the

serving sector pif the reference signal is the strongest .
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I nformation foly Uhg AStE oI B Llfm 17, further comprising: adding a
reference signal from the preferred reference signal list to the
access group if system configuration information from an
access point corresponding to the reference signal have been
successfully decoded.



wherein the first configuration and the second configuration use the
sane system technol ogy, and wherein the first configuration and the
second configuration use different deploynent paraneters; and wherein
the different deploynent paraneters differ by a length of a cyclic
prefix. 25. The access term nal of 28l aim 24, wherein the first
configuration and the second configuration correspond to different
system technol ogi es, and wherein the different systemtechnol ogi es
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signal . tions is satisfied: system conﬁguratlon informa‘ﬂon for the
new sector 1s unknown; the validity of known system con-
figuration 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.

23. An electronic device configured to execute the method
of claim 1.

24. An access terminal, comprising: a processor; a storage
medium; and a reference signal management program stored
on the storage medium, wherein the reference signal manage-
ment program includes instructions that are executed by the
processor to cause the access terminal to: detect a plurality of
reference signals; to allocate the plurality of detected refer-
ence signals to a plurality of groups, wherein in an idle mode
of the access terminal a set of the plurality of detected refer-
ence signals is further allocated to at least one of a plurality of
subgroups including a paging group, a quick paging set, an
access group and a serving sector group;




31. The access termnal of claim 24, wherein the narrow band
reference signal is a power-boosted beacon reference signal 32.
The access termnal of claim24, wherein the access termnal is

| ocked to a serving sector, and wherein the reference signal
managenent program determ nes that a ?8w sector fromwhich the second
reference signal is transmtted is asynchronous to the serving sector
by proceSS|n% t he second reference signal 33. Tnﬁlaccess term nal
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ﬁguratlon information for the access terminal;
wherein the first configuration and the second conﬁgura—
tion use the same system technology, and wherein the
first configuration and the second configuration use dif-
ferent deployment parameters; and

wherein the different deployment parameters differ by a

length of a cyclic prefix.

25. The access terminal of claim 24, wherein the first
configuration and the second configuration correspond to
different system technologies, and wherein the different sys-
tem technologies are taken from the group consisting of: a
wide area network (WAN) technology, a local area network
(LAN) technology, and a personal area network (PAN) tech-
nology.

26. The access terminal of claim 24, wherein the different
deployment parameters differ by a number of Fast Fourier
transform (FFT) tones used.

27. The access terminal of claim 24, wherein the deploy-
ment parameters are time and frequency synchronization
parameters.



39. The access termnal of claim 24, wherein system configuration

I nformati on froma new sector is acquired by decodi ng overhead
channel s from an access point associated with the new sector,

provi ded that at |east one of the follow ng conditions is satisfied:
system configuration information for t3e new sector is unknown; the
validity of known system configuration information has expired; the
validity of known system configuration information will expire
shortly for a28udlhe accesk ternsmumltef clamh; 24, swhereisthe thneand
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signal and a narrowband signal.

30. The access terminal of claim 24, wherein the broadband
signal 1s a time-division multiplexed (TDM) acquisition ref-
erence signal.

31. The access terminal of claim 24, wherein the narrow-
band reference signal is a power-boosted beacon reference
signal.

32. The access terminal of claim 24, wherein the access
terminal is locked to a serving sector, and wherein the refer-
ence signal management program determines that a new sec-
tor from which the second reference signal is transmitted is
asynchronous to the serving sector by processing the second
reference signal.

33. The access terminal of claim 24, wherein the reference
signal management program calculates a relative energy and
a reference signal energy for each detected reference signal.

34. The access terminal of claim 24, wherein the reference
signal management program maintains a group of detected
reference signals, and wherein the group is a preferred refer-
ence signal list.

35.The access terminal of claim 34, wherein in a connected
state mode of the access terminal, the reference signals in the
preferred reference signal list are further allocated to sub-
groups taken from the group consisting of: a candidate group,
a remaining group and an active group.



allocating the plurality of reference signals to a plurality of
groups, wherein in an idle node of the access termnal a set of the
plurality of reference signals is further allocated to at | east one
of a plurality of subgroups including a paging group, a quick paging
set, an access group and a serving segttor group; performng a

ref erence signal managenent function using information conveyed in
the plurality of reference signals al]ocated to at |east one of the
plurality of 36bdimpscessderiminabof«latandd svirercinstimpreferred
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managi ng refer enc?ornrqar][mnfl pee}gf)?rrera .operations”including:
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 prede-
termined overhead decode threshold.
40. A set of processor-executable instructions stored on a
non-transitory processor-readable medium, wherein execu-
tion of the set of processor-executable instructions causes a
device for managing reference signals to perform operations

including:



initiating an acquisition reference signal search when the access
term nal wakes up during a paging cycle; adding detected reference
signals to a preferred reference signal |ist; adding reference
signals fromthe preferred reference signal list to a pagi ng group;
decodi ng pagi ng channel s of the referd&ace signals in the paging
group; and going to sleep if the decoding of the paging channels

I ndi- cates that there is no page for the access ternlnal 46. A
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configuration, and wherein the first configuration is dif-
ferent than the second configuration;
allocating the plurality of reference signals to a plurality of
groups, wherein in an idle mode of the access terminal a
set of the plurality of reference signals is further allo-
cated to at least one of a plurality of subgroups including
a paging group, a quick paging set, an access group and
a serving sector group;

performing a reference signal management function using
information conveyed in the plurality of reference sig-
nals allocated to at least one of the plurality of sub-
groups, wherein the reference signal management func-
tion is taken from the group consisting of: managing a
handoff of the access terminal from the first access point
to the second access point, managing the idle mode of
the access terminal, managing an active group of refer-
ence signals for the access terminal, and collecting sys-
tem configuration information for the access terminal;
wherein the first configuration and the second configu-
ration use the same system technology, and wherein the
first configuration and the second configuration use dif-
ferent deployment parameters; and

wherein the different deployment parameters differ by a

length of a cyclic prefix.

41. The set of processor-executable instructions of claim
40, wherein the first configuration and the second configura-
tion 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
area network (I.AN) technology, and a personal area network
(PAN) technology.



pagi ng set, an access group and a serving sector group; neans for
performng a reference signal managenent function using information
conveyed in the detected reference signals allocated to at | east one
of the plurality of subgroups, wherein the plurality of reference
signals includes a first reference sigdal and a second reference
signal, wherein the first reference signal |s transmtted froma

first access point that has a first confi ration, and wherein the
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access terminal wakes up during a paging cycle;
adding detected reference signals to a preferred reference
signal list; adding reference signals from the preferred
reference signal list to a paging group; decoding paging
channels of the reference signals in the paging group;
and
going to sleep if the decoding of the paging channels indi-
cates that there is no page for the access terminal.
46. A device comprising: means for recetving at an access
terminal a plurality of reference signals; means for detecting
the plurality of reference signals; means for allocating the

plurality of detected reference signals to a plurality of groups,



51. A nethod conprising: detecting at an access termnal a plurality
of reference signals including a first reference signal and a second
reference signal, wherein the first reference signal is transmtted
froma first access point that inplenments a first radi o technol ogy,
and wherein the second reference signd4 is transmtted froma second
access point that inple- nents a second radi o technol ogy, and wherein
the first radio technology_ is not identical to the second radio

t echnol ogy;Walaredat ima@n hdle mcade of theraceesmdernminsd a sat af the
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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 sec-
ond configuration, and wherein the reference signal
management function is taken from the group consisting
of: managing a handoff of the access terminal, managing
the idle mode of the access terminal, managing an active
group of the detected reference signals, and collecting
system configuration information for the access termi-
nal;
wherein the first configuration and the second configura-
tion use the same system technology, and wherein the
first configuration and the second configuration use dif-
ferent deployment parameters; and

wherein the different deployment parameters differ by a

length of a cyclic prefix.

47. The device of claim 46, 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 area network (LAN) technology,
and a personal area network (PAN) technology.



36 tern configuration information for the access termnal; and
wherein the first radio technology is 3GPP LTE using a first cyclic
prefix and the second radi o technology is 3G°PP LTE using a second
cyclic prefix. 52. The nethod of claimb51, wherein the first radio
technol ogy is taken fromthe group coisisting of: W debandCDVA
(WCDWVA), Low Chip Rate (LCR), 15-2000, 15-95, 15-856, d obal System
for Mobile Communications (GSM, Evolved UTRA (E-UTRA), |EEE 802.11,

| EEE 802. 16, H8EheadevicdldstladrbM 6 Uwherdivbihe diftietentddeplsy.
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second reference signal is taken from the group consisting of:
a broadband signal and a narrowband signal.
51. A method comprising: detecting at an access terminal 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 imple-
ments a second radio technology, and wherein the first radio
technology is not identical to the second radio technology;
allocating the plurality of reference signals to a plurality of
groups, wherein in an idle mode of the access terminal a
set of the plurality of reference signals is further allo-
cated to at least one of a plurality of subgroups including
a paging group, a quick paging set, an access group and
a serving sector group;

performing a reference signal management function using
information conveyed in the plurality of reference sig-
nals allocated to at least one of the plurality of sub-
groups, wherein the reference signal management func-
tion is taken from the group consisting of: managing a
handoff of the access terminal from the first access point
to the second access point, managing the idle mode of
the access terminal, managing an active group of refer-
ence signals for the access terminal, and collecting sys-




detect a plurality of reference signals; allocate the plurality of
detected reference signals to a plurality of groups, wherein in an

I dl e node of the access termnal a set of the plurality of reference
signals is further allocated to at | east one of a plurality of
subgroups including a paging group, a3jui ck paging set, an access
group and a serving sector group; 37 performa reference signal
managenent function using information conveyed in the detected
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using a secordAndibemetipdtof herein the fifst radio tec
nology is GSM using a ﬁrst transmlssion frequency, and the
second radio technology is GSM using a second transmission
frequency.
55. An access terminal, comprising;:
a processor;
a storage medium; and
a reference signal management program stored on the stor-
age medium, wherein the reference signal management
program includes instructions that are executed by the
processor to cause the access terminal to:
detect a plurality of reference signals;
allocate the plurality of detected reference signals to a
plurality of groups, wherein in an idle mode of the
access terminal a set of the plurality of reference
signals is further allocated to at least one of a plurality
of subgroups including a paging group, a quick pag-
1ng set, an access group and a serving sector group;



58. The access term nal of claimb55, wherein the first radio
technology is GSMusing a first transm ssion frequency, and the
second radi o technology is GSM using a second transm ssion frequency.
59. The access term nal of claimb55, wherein the first radio

technol ogy and the second radi o techndlfogy are both 3GPP LIE, but the
first radio technology uses a first timng and the second radio
technol ogy uses a second timng such that the first access point and
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includes a first reference signal and a second refer-
ence signal, wherein the first reference signal is trans-
mitted from a first access point that implements a first
radio technology and the second reference signal is
transmitted from a second access point that imple-
ments a second radio technology, wherein the first
radio technology is not identical to the second radio
technology, and wherein the reference signal manage-
ment function is taken from the group consisting of:
managing a handoff of the access terminal, managing
the idle mode of the access terminal, managing an
active group of the detected reference signals, and
collecting system configuration information for the
access terminal,
and wherein the first radio technology is 3GPP LTE
using a first cyclic prefix and the second radio tech-
nology 1s 3GPP LTE using a second cyclic prefix.
56. The access terminal of claim 55, wherein the first radio
technology is taken from the group consisting of: Wideband-
CDMA (W-CDMA), Low Chip Rate (LCR), IS-2000, IS-95,
IS-856, Global System for Mobile Communications (GSM),
Evolved UTRA (E-UTRA), IEEE 802.11, IEEE 802.16,
IEEE 802.20, Flash-OFDM, Ultra-Mobile Wideband
(UMB), and 3GPP Long Term Evolution (LTE).
57. The access terminal of claim 55, wherein the first radio
technology 1s Evolved UTRA using a first number of Fast
Fourier transform (FFT) tones and the second radio technol-
ogy 1s Evolved UTRA using a second number of FFT tones.
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58. The access terminal of claim 55, wherein the first radio
technology is GSM using a first transmission frequency, and

the second radio technology 1s GSM using a second transmis-
sion frequency.

59. The access terminal of claim 55, 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.

60. The access terminal of claim 55, wherein in a connected
state mode of the access terminal the reference signal man-
agement 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.



