WD 2006/ 094253 PCT/ US2006/ 007809 METHOD AND APPARATUS FOR HASHI NG OVER
MULTI PLE FREQUENCY BANDS IN A COVMUNI CATI ON SYSTEM C ai m of Priority under

35 U. S. C ] The present Application for PatenGighiomps Ority of
Uus. Pr ovWi)lzzg??gﬂg%%\ppl ication No. 601658,049, filed I\/arcﬁ 2, 2005, assigned

to the assignee hereof and hereby expressly incorporated by reference
herein. BACKGROUND Field [0002] The present invention pertains generally to
comuni cations, and nore specifically to a novel and inproved nethod and

apparatus f oMEFHOD ANDAPPARATUSEORFASHINGLOMER N cati on

system Background [0003] Conmuni cation systens and wirel ess systens in

particular, are defVIIRATPLE FRE EN%DANDSJNA al | ocation of

resources anong a variety of users. Wreless systemdesigners in particular

aimto provide suffici eMONMUNICATFON SYSTEMcomuni cation needs of

its subscribers while mnimzing costs. Efficient use of resources requires
pronpt assignment of nobile stations to specific frequencies. [0004] In a

Wi rel ess communi cati on system enpl oying a Code Division-Miltiple Access

( CDWVR) scﬁ)ﬁimﬁli’rwmﬁhnmzswsmmﬁlon I\/Ultl pl e Access (WCDVA) each of the

bscr od d I
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Station ( B@h&ﬁomm.eswgss,bmIfﬁé@maschti;ezousu Qi gnaaorthe bssigneg iemoyardr  channel
code associated with the subscriber to enabl e exclusive comunication with

t he subsch¢rpleyt exprEsshe imgouosateshby WiRrencehereilecess (TDMA) schemes may al so be
i npl emented in landline systens using physical contact relay switching or
packet switching. A CDVA system may be designed to support one or nore
standards such as: (1) the "TI Aﬁ%ﬁk% bile Station-Base Station
Conmpatibility Standard for Dual eband Spread WO 20061094253

PCT/ USZOO@;&D?SOQ 2 Spectrum Cel | ul ar System' referred to herein as the

| S-95 st andard; t he standard offered g)/ consorti um naned "3rd
Geneld®02hn Parﬁf‘er@?ﬁebt PRYSNEER " PEENS, BERFIAY e r eypmuBicatioapp-and \iiokhodi ed i n

a set of docieml & AHS@/éI'Qh&Qm%ﬁH&T%EhoU%d appardtas 26 Kabfling 096 MSitigk 212, 3G
TS 25.213, and 3G TS 25. 214 G TS 25.302, referred to hérein as

frequency bands in a communication system.

Background

[0003] Communication systems and wireless systems in particular, are designed with
the objective of efficient allocation of resources among a variety of users. Wireless
system designers in particular aim to provide sufficient resources to satisfy the
communication needs of its subscribers while minimizing costs. Efficient use of
resources requires prompt assignment of mobile stations to si)ccific frequencies.

[0004] In a wireless communication system employing a Code Division-Multiple
Access (CDMA) scheme or Wideband Code Division Multiple Access (WCDMA) each
of the subscriber units is assigned code channels at designated time intervals on a time
multiplexed basis. A central communication node, such as a Base Station (BS) or Node
B, implements the unique carrier frequency or channel code associated with the
subscriber to enable exclusive communication with the subscriber. Time Division
Multiple Access (TDMA) schemes may also be implemented in landline systems using
physical contact relay switching or packet switching. A CDMA system may be
designed to support one or more standards such as: (1) the "TTA/EIA/IS-95-B Mobile
Station-Base Station Compatibility Standard for Dual-Mode Wideband Spread



the WCDMA standard; (3) the standard offered by a consortium naned "3rd
Ceneration Partnership Project 2" referred to herein as 3GPP2, and TR-45.5
referred t\? 25'(%?0941293 as the cdma2000 standard, formerly gald9ehshodrsgP00 MC, or
(4) sone o Rer w'Tel ess standard. [0005] CDMA2000 is an | nprovenent on
TIA/EIA-95. It provides a significant 2inprovenent in voice capacity and
extended data capability and is backward conpatible wt 2%)T| Al El A- 95

mobi | es. \iReRtrem (asbiplap System sifere i hygeingsahe B3de stndtidok® tha standaEdivpo000
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communi cat1 on. The frequency assignment occurs durirng a registration
process. RSGIPP aed ¢roppdiaddh @@e@faimmmtﬁglcblﬂmmummaﬁgﬁ-ég;'ES 25.8buency to

t he nobi | tq il - LSt [ tween base
Stati ons, 15 08 Bekh IS For EDeC TS BLEPRatY 2 I0RaE PR Rerl 200 1
many casesh& We@DMAGuamda; (andhe Hasldindg offered ty ggeoesdrtfumi rmamedcltadge in t he

frequency distribution or_frequenc i ghts. Frequenc dj_stri.bution and
wei ght i ng Qigeg@_ﬁlop hERET SR PROdRes i dé“rféﬁv‘\ﬁ'ﬁ%ﬁ?ﬂn Bsa{Cg% P ﬁ@ggyé‘{s:#ﬁqf?ﬁ?&itﬂg and
ensuring efefdigi8Nhe TUBLRVOORM A, Formekhie cATRAI 1582080 AVICO o Uy Qomp dees t he
system overhead information each tine a hash is perforned. This can result
i n addi ti ovag¢lessandasdcessi ve frequency changes, as every frequency change
resul iin syst i Siti o j t V, i nRLi on.
Unt or 0008 o1y - GRVPZBHL 3L e op @Rty A TATHRL AR VRODREE o BERAERE 2" 0 the
nobi | e st aipoovemeyt iheoicke sapadity diiD&Edndéd dava chipality, anidhebakivardecompetible or a
met hod and f or, hashi,ng nobiles .over nu]tiple bands. while avoi di ng
unnecessarvl‘?}?m%ﬁ @RQPF@@“%@M S?%%WV%%F%R% Sgéﬁé)fﬁ 858d herein
addr ess t heDRD0B0 SdyseRd tHee abbiley nifso\teglita afd Béeaﬁ.?né@ra Hasbéney fopbi | es

es

over multiple frequency bands. One enbodi nent provi _met hod conpri sing
hashi ng a ReBMUEcalipnt The FIUENGY, SSRIGARSA RCAES QWIS BeFPEFARHPh PTPdsES: nobi [ e

station t ; iy it i . her
oo ment R EiREE rcfudbd SIARE- I AP SEARAPRIe BRR. B9 0%l hi ng
a nobi | e smabileomust ce-registee gihem clanigengbetveden dpaserstationh avith ¢vak hhange forvigr ei n t he
i nter-band hashing is based on a ssage. [ 0008 n_anot,her. odi.nent, a
ot hod 1 ors et B resC i s T3t RS caser  Nel, D BRl BEE. HARRELTS oo
station toriggdre®epi@ng yhdnge eh theifreguédtl @ishetigioh as flef\@ncy hRighti! Bfegadidy hashi ng

is based on a rressa%e fromthe hase station. [0009% A still further
enbodi ment UHFBWH ARV GightiNg ds £BAmBRaRt Sensiderasion far Balangingsysigmploading

and ensuring efficient system operation. The mobile station also updates the system

overhead information each time a hash is performed. This can result in additional and
excessive frequency changes, as every frequency change results in system acquisition
and reading system overhead information. Unfortunately, while re-acquiring the system
pages messages directed to the mobile station may be missed.

[0006] Accordingly, there is a need for a method and apparatus for hashing mobiles

over multiple bands while avoiding unnecessary frequency changes.

SUMMARY
[0007] Embodiments disclosed herein address the above stated needs by providing a
means for hashing mobiles over multiple frequency bands. One embodiment provides
method comprising hashing a mobile station to a frequency band; and then hashing the
mobile station to a specific frequency within that frequency band.

In another embodiment, A method comprising:



particul ar frequency by sending a nessage froma first device to a second
device, receiving the information in the first device, and then hashing the
first devi‘gg 6%1031425:{requen_(:y band based on the infor matdcqRshibsloiBoESSage.

[ 0010] An TR enbodi ment provi des for wei ght-based hashing.

Wi ght - based hashing may result in a 3on-uniformdistribution of nobile
stations anong the supported freguencies. Each frequencg/ within a frequency

band is assi gned a Weshiigra mobilecstationite & frequenebapdysivginenbapddrehing o
frequenci ] 1 he I LOAtSd md uenci es being assigned nore
oo L e"St SPherth bk ihde P?‘?ﬁ}‘%’?ﬁ %%t’aé’g e ol 65, [0011] Wi ght . based
hashi [0g0stay al In absthersetbodinient, aonathdd-fanintereantdtesuensyroaded. Thevmetheils case,

each frequency within each frequenc and may .he.assi gned wej ght . Mobi |l e
stations riEgdiagkesa rﬁ‘g’é@é@é‘o’& Bht ﬁ?‘ffﬂ%‘@’%“ﬂi%?g&qerlbfl%cgﬂffgﬁlgﬁ‘ @?HB%%\%“ h the

wei ght s afgaggig%gq)agéaJnrﬁgggggg;gifﬁgnmetaager\gmm,se frequency bands. The nobile
station is hashed to a frequency band and to a specific frequency within

that B88 basedActilltfishes smbgdiment previges s mefhod fon haghing 2 BetilestaliRB &R nent

brovi des ¢ CoumYl Sl o0 ash URbIh & §eBhd ABiLO @
frequency Fg’%t}\c& an qt%%%éﬁn%;aéﬁﬁ\d ?E%Jsﬁ%& e sdtqg{&?c?fc\ to a specifi c1 frequency
wi t hi n t herefaidiag einc ynfamiation [i0) QRS firsh dsvice,| arfduthtin diashims tei fishdeyieoia des
conmputer instructions for sending a nessage froma first device to a second
device, r e&“@?%d’apﬁgwgrﬁf‘%ﬁnéoﬁg?tf?@l?rﬁéas‘g%s@aggt the first device, and

hashi pg1one first ad@vosd dnbodinidne Pesidey fonmedighaseddaishing. Weigt-badedon in the
nmessage. [0014] A further enbodi nent provides conputer instructions for

assi gni ng heshightmay gesullaéh af pErURFETR WstHuHon ofr BvbEs SjRt9Rh AMREsHENg a
mobi | e stag] u At ' i by conputer
instructi g‘&#i’sig%éd?fﬁg‘{“tﬁ%qﬁgﬂ@?‘ﬁ%ﬁ%’ gﬁgltnr%]gﬁ I hgybﬁﬁlagﬁgl%gti gﬁgﬁ%cr 0SS

f requenci eBhebasabile ostatidne avei thén hasiedi tdrgquenciehe withe thee hedvéss. weiBhied may

result in non-.uni f orm.di stri butiqgn .of i l,e.stati cross. the different
f r equenci e@f’q%‘?&?%ﬂ TPET F@égﬁﬁ%?%ng%@dlgh T f’vﬁtf'f'ge]% f%ﬁg%'}?iers " enbodi ment
provi fee1)x onputWeighfbised BishiigsmdyodlsBlsesnsgaivith Medeghdrsordedreqaanly Hanéquency

within nore than one frequency band, sending a nessage to a nobile station
cont ai ni ngthif qases eachiiTenpency evidyn eagh deqgngy hand ey by assigeer e Weishs MWlRi n t hose
frequency : %@@ f n Lt i s Ad vhas 1R NwasShisaned

wei ght . Th%mbgrgbrlﬁ e staaIEllgsg%%%r g(%/{}tagh\/\lrﬁsjgtﬂg?tl ?gﬁggﬁgyeﬁéﬁency ba{%d‘gag%
frequenci esssignell tel fraqueraios svithirothese frequeumyrtznds The maobilestatiemisilpged tbe support .
The mobile_sorts Bgln% at}l%nds and. rgeuenci es.in

fréquency t0 a specific uency within that band based on the assigned
weights.
[0012] Yet another embodiment provides for computer instructions for hashing a

mobile station to a frequency band and then hashing the mobile station to a specific
frequency within the frequency band.

[0013] A still further embodiment provides computer instructions for sending a message
from a first device to a second device, receiving information in the message at the first
device, and hashing the first device to a frequency band based on the information in the
message.

[0014] A further embodiment provides computer instructions for assigning weights to
each frequency within a frequency band, hashing a mobile station to a frequency based
on the weight assigned by the computer instructions to that frequency, and distributing
mobile stations across frequencies based on the weights assigned to the frequencies.
This may result in a non-uniform distribution of mobile stations across the different

frequencies.



order to have a stabl e hashing process across base stations. The nobile is
then hashed to a frequency band and then hashed to a frequency wthin that

frequency d on the conputer instructions. [QQL6} fgbodi nent
provi des a%@ﬂ%/@iﬁ%onp“ sing: nmeans for hashing a nobile Sszgaz}tl on to a

frequency band; means for determ ning frequency band assignments for each
mobi |l e station; means for hashing the nobile station to a specific frequency
wi t hi W01%lhe f re@qwm@utbadmenamvrﬁbammp@tpr inspractiang dor hsigninghwaightsrtecess for

cach D1 | SPtARIANY il MBI VELYOAK e ARA7 Lo LORY: PURQALIESL YT des an

appar at us neans requency
band; and sienAscoh@inilgahiisigoft fiﬁ]uﬁmfyl b@dstatll ohist of dreqemeies fwichif rthmaency

within the frequenc 0018 further i ment r0|d appar at us
that | nol dasuSThdads SRh etHeRy iAo FERG e B SoRRE RSy 1B8na us | ng
i nt er - bandnb@rhtdign réxﬂe\fashthé 1St gBRY  bahdeand tféqaémb@,rh@ld RAmaRG thesecarri ed

out based on a nmessage. [0019] An addl ti onal enbodi nent provides an
appar at us Heguenpigstii iginet mmpeﬁé@ BUDRELT. Itsqmgblb?se@rtgﬁ@cband%w&myewsgm s. The

apparatus 4 gl A &rﬁ?ﬁd?eitﬁissﬂ{ngﬁéde&rﬂc%%s B‘as\é‘%{a%ﬁ ?m%@ﬁ is d&ﬂl‘)ﬁaseﬁ wi thin

each frequency assigning a wel

wei ght s ofa frequeeynisind sinditidni Hashiddad atfquenclmat}ﬁn ﬂrat fm@m:lc)ngarml, basd age to a
nobi | e stgél on containing a list of frequency bands as well as a list of
f requenci eW’Wﬂtﬂlnsct‘Pl‘BE‘g‘sfrequency bands. Each individual frequency is

assi gppdga Wei aife abdiriént préviAQrdRdriverk ¢ Jﬁgﬂltg tRaddRr HRdHinLa MdtiEoN in a

nmessage. Additional neans i's also provided for the nobile station to review
the f reque?ﬁ%@nﬁarﬁjﬁemcy bé@ﬂjéﬁ@ﬂ%@%ﬁh@ﬂﬂmg sqeensyhgsd assignmastsi fos cont ai ns

means for qrcgm cont ai ns
means for eggllrlﬁ ng %t{]}%nb%%gs anhgsﬁ H}ﬁégﬁgﬁiéerswéur?ﬂggg%&gﬁc %&@ ILlﬁabl e
hashi ng prthe &sgqueacy omis; measrsMnrqmatmg'l'trhehmhpgmms fdr sachi madiledesioneans f or

hashi ng a . b| I(f kati on to a frequency band and neans for hashing a nobile
station td Ytency within the frequency band, based on the assigned

wei ghiem17WO ZOQﬁ{oﬁ%%ﬁﬁo&iﬁi%Uﬁ%Q%é Q&Zﬁﬁ?atuéthﬁﬂn@ﬁd%%%ﬁ&r%lﬁf 4HE
DRAW NGS [ 0020] The features, objects, and advantages of the presently

di scl osed rﬁ@hlkoﬁatmdto a preapency dand 4ndb@ewomﬂ@mo§@r@ﬂbﬂer statian tpea det ai | ed
descri pti srbeaﬁg sEQleh ﬁhﬂ%é"ﬂ d}f[}gg@ in conjunction with the drawi ngs in
y

which i ke reftere ce aracters correspondi ngly throughout and

wher e[0918] 0021]A Eirﬂipr é.mbedimem psrehé&;samammaﬂis@bdtiimﬂu&y sheam sz dastdhgg to an

enbodi nentmggﬂe statlon to a frequency band using inter-band hashing. In this embodiment, the
inter-band hashing is carried out based on a message.

[0019] An additional embodiment provides an apparatus for multiple band hashing
using assigned frequency weights. The apparatus includes means for assigning a weight
to each frequency within each frequency band, means for assigning a weight to a band
based on weights of frequencies within that band, means for sending a message to a
mobile station containing a list of frequency bands as well as a list of frequencies within
those frequency bands. Bach individual frequency is assigned a weight and this
information is sent to the mobile station in a message. Additional means is also
provided for the mobile station to review the frequency bands and frequencies within
those bands. The mobile contains means for eliminating frequencies it does not support.
The mobile contains means for sorting the bands and frequencies in order to have a
stable hashing process across base stations. The apparatus also includes means for
hashing a mobile station to a frequency band and means for hashing a mobile station to

a frequency within the frequency band, based on the assigned weights.



invention. [0022] FIG 2 is a call scheduling overview diagram [0023] FIG
3 is a wreless comunication system supporting hashing over nultiple bands

whi | e avoi di ng unnecessary frequency changes. [0024] FIG 4 illustrates the
fields andyhigidholggt hs of the synchronization channelpciigssR@ersed 0025]
FIG 5 illustrates the nethod of hashing used on the forward pagi ng channel

(FPCH). [0026] FIG 6 details the strusture of the registration nessage.
[0027] FIG 7 shows the fields and field Ilengths for th equest order.
[0028] FIG 8 shows BREEEFC&CMBH%@F&@EBMW%&&H er change
non- aut ononous registration. [0029] FIG 9 shows the fields and field

| engths for the origination nessage. [0030] FIG 10 shows the fields and
fiel didgopths fofe fehRresy SbREN AP BBIaBaEes B tiaGResen(lP Uistloséd Gethbll aldows

wei ght - based hashi ng coupl'ed with a two-1|evel hashing logic /. 0032] FIG
12 is a fIWtWIB%CWWPEW§@Gmﬁthﬁg‘e@ﬂ%@eéﬁﬂwocnﬁe'afgomdloé’v ®Dhashi ng

logic, 2/2,,[0033] . : i A k@Sncll dHhreds {deaityency band
prior to htaals(‘l};“lnl %’g%@@ﬁi‘%@wﬁﬁscﬁ & irC?’Ic-liilgéIrII(;:N&\C/C‘IagéNQIgI ON [ 0034] eAﬁﬂ(ﬂ'erﬁ;dem day
comuni cat c@respopdinghy theougksitaed whereswpport a variety of applications. One

such ni cat | systemis a code divisjon nultiple access system
whi chT@Wor s Ilf‘g‘r‘]t‘r}g anWifelg s CRMERM|GALON %VS%{“a?“i%‘}ﬁ’!’@gt g CtE“l%%Wi‘“'“Q %ati bility
St andar d f greddégl - Mode W deband Spread Spectrum Cel | ul ar System and its
progeny, hereinafter referred to as |S-95. The CDVA systemallows for voice
WO 20&%)2@194253 HET2 ispodbichedudiog ovaVisn(liaga™ conmuni cati ons bet ween users
over restry | § . : Sd 0, : hSilkpown as
Covn2 R e R e B B B o et on
system i s Hamsls whdedvdidingutecPabpriteqincy 4h®&@és. 307, entitled " SPREAD SPECTRUM

MULTI P CCES | CATI TEM USI NG SATELLI TE TEE TRl AL

REPEA\@%‘A, ancSrF @Ogv‘lf SRt 9}“&055%?“%&?@5%%@%95#?%%%@@%@5@8%@@ FOR
GENERATI NGdAWEFORMS | N A CDVA CELLULAR TELEPHONE SYSTEM', both assigned to
t he assignee of _ the present invention and incorporated by reference herein.

[ 0035][085pect s BIG- thidlupiafesthegrethpd of hashingsusgd iOHptb%éOFf“@FCl BoFing bsel i pti on
and rel at e?E'PCH).

[0026] FIG. 6 details the structure of the registration message.

[0027] FIG. 7 shows the fields and field lengths for the request order.

[0028] FIG. 8 shows the fields and field lengths for parameter change non-autonomous
registration.

[0029] FIG. 9 shows the fields and field lengths for the origination message.

[0030] FIG. 10 shows the fields and field lengths for the system parameters message.

[0031] FIG. 11 shows weight-based hashing coupled with a two-level hashing logic %4.

[0032] FIG. 12 is a flowchart of weight-based hashing coupled with a two level hashing
logic, 2/2.

[0033] FIG. 13 shows sorting frequencies within a frequency band prior to hashing.

DETAILED DESCRIPTION OF THE INVENTION

[0034] A modern day communication system is desired to support a variety of
applications. One such communication system is a code division multiple access
(CDMA) system which conforms to the "TIA/EIA-95 Mobile Station-Base Station
Compatibility Standard for Dual-Mode Wideband Spread Spectrum Cellular System”

and its progeny, hereinafter referred to as IS-95. The CDMA system allows for voice



drawi ngs directed to specific enbodi nents of the invention. Alternate

enbodi nents nay be devised wi thout departing fromthe scope of the

i nventi on.“,%dzg' i 1y, well- known el enents of the i i i not be
described in gi/dag?#gor will be omitted so as not to ogg(gﬂ?éeﬁ%dydrogl evant
details of the invention. [0036] The wgrd "exenplary" is used herein to nean
"serving as an exanple, instance, or illustration". Any enbodi nent

descri bed st datscaamunisasinps Betyeen dsepoRven e caestaiel iink. g upslatedogsianEd as
preferred e | R Li . SE, 1 m

"enbodi mn??h@?\é?ﬁ%ﬁ?ﬁven f%ﬁﬁ%@@o&b?ﬁfg%w r eﬁMhAake%gﬁgqﬁén%o I Prfélﬁ{es of the
i nvention adcass| cohemttieatidhsouseseds fdisalosede in 488 aRbhtage Noord,9icEd7pfentigeer at i on.

Condutt ed (WGt SEECORUM tnLie; YACEREs C POMPHARCLIDN oY F R o °

systems, {RINGI JATENKITEGR STERRESEREABNREPEANERYYN atdi UIS. Spaael Sot r avel
froma base station to a subscriber station, and reverse link refers to the

channel t hpd03#S%ienttleds iGREIEM tANMDYETHOShFQRsUBNERAFEING WA YRBFORMSa base
station. Byetyr aRgm ey fgne %E?ﬁPﬁdI\ﬁé’g’i{??EM"nﬁ%tﬁgsﬁéneﬁqg%esﬁsi’i%h&nof a first

user on one Subscriber stati on communi cates w second user “on a second

subscr i ber tistpadserinveitien hrlsiecapaticd by refeenoederdime data fromthe first

subscr | station a routes the data to e.statian.servjng the second

subsolBE] o at hEs D RAPREOHe SeloresL ol e CHBAE YA | one.

both may beras@{gyefrebi¥d 2o SheGHE enaditiehifsadti 19 iMentidh. t ARdrBatb asfodin@ntsOns. | N

any case, the base statioh servi ng the second subscriber station sends the
T

dat a on t h&ay bewarised vidkout deparidngifrem the peenn o el invenkiop hAdditieradlgnelubscri ber

station, akﬁ&!@?@éﬁu&% oPt?a@‘iW%Hti i1t Be GOLRHL ﬁa?c,-eﬁaﬂ"\@rt\ﬁllaneto%fiiggﬁcf il
network (e.g., I'nternet) through a connection with a serving base station.
I n wi r el essot tgobstumritateleyms detadlk ofthe ithvestonconf orm ng to | S-95, forward |ink

and r rse |i sighals are,transmtted within disjoint frequency bands.

w0 2000882255 e PRia ST 558 RriS8 iorh o <P L oh Sh EX e e e omposed
of two segbEiMiustiatibte Ayl @bodithsit FbffbedRereih e “W QSist&EMy tbhe wired
systemis the Public Swi tched Tel ephone Net work PSTN) and the Internet. It

may al so i Refemgeusdastrefamed ot adyantagqoye evesothst papodimenischikewisgHae {fire| ess
subsystem i Stat § Wah: A Y0 . . \\obi | e

Swi t chi ng dég%oggﬁ%&%%ﬁ@tﬁﬁgn%ns ed ogt rﬁ#%ﬁﬂ%&ﬁdﬂa%ﬁ?d@%ﬁx@é %’Mﬁigklgﬁlr(r)el}{bmc ation
Regi st er ( hcRye thehiischised featurd, adedntagn, dRepdeto€operatidr) , t he Base Transcei ver
Stati BTS),, an e bile J M5). [0039] FIG, 1 serves as an
exanp d(;b%i a coIr?TﬁJﬂP% F%ﬁ?ﬂ §9@§%?@@ é}'ﬁtﬁ%‘” § Ricatians bRYAER UGS &fser s and
i's capabl ecédubBd lietBsH bhd oftmbreasse SANBNAIN Sfitelesd KbnBRRRCHHBR Stems,

forward link refers to the channel through which signals travel from a base station to a

subscriber station, and reverse link refers to the channel through which signals travel
from a subscriber station to a base station. By transmitting data on a reverse link to a
base station, a first user on one subscriber station communicates with a second user on a
second subscriber station. The base station receives the data from the first subscriber
station and routes the data to a base station serving the second subscriber station.
Depending on the location of the subscriber stations, both may be served by a single
base station or multiple base stations. In any case, the base station serving the second
subscriber station sends the data on the forward link. Instead of communicating with a
second subscriber station, a subscriber station may also communicate with a terrestrial
network (e.g., Internet) through a connection with a serving base station. In wireless
communications such as those conforming to IS-95, forward link and reverse link

signals are transmitted within disjoint frequency bands.



presented herein. System 100 provides conmunication for a nunber of cells
102A through 102G each of which is serviced by a correspondi ng base

station (B&b 2é§)6z9425§hrough 104G respectively. In the Wgzgg%()toﬁgg;r)odi ment ,

sone of bas I'dhs 104 have multiple receive antennas an s have
only one receive antenna. Simlarly, sonme of base stations 104 have

mul ti E’l e transmt antennas, and others have single transmt antennas. There
are n0B8kt ri ctTherislephonetsystemniicABRPPSA P dWosegmens: ithawieA taksystgmdandecei ve

ant ennas. J;F%i?efle% ‘Eub&%teﬂn.sTgafWeH's stdrflfis the BB %%Ecb%d‘ﬁéigéhc}ng M§I§W| tiple

transnmt antennas and‘a Single receive antenna, or mul'tip recei ve
ant ennas afR$TN aad nigd BitdrnanEmdy dsd sxhde imtrutnonthdere viddetohorsiting | servinesl mul ti pl e

transmt d recei ve, antennas. 40], Mobi l e Stations. s) .1 i.n the
Covor age ol REEsEop R Ragndlide the Bita Srabinn ukyTn WERR FeNA e 1 F G
1, vari Oussm;i%g%@eﬂfeﬁ (MISTDE e Badd SRKSH AntioN e EYSELhe HEsihd HoBdtinnal 106

communi cates W at | east one and possibly nore base stations 104 on the
downl i nk aRegisipn (HIR)atthe Vysitgr JeoratiamnBegistere AR e Base Teansesieprpitationnhet her

soft handoﬁT§)§ancaqpé%glﬁegﬁi%@?ger the termnal is designed and operated to

(concurrently’or sequenti ceive nultiple transm ssions fromnultiple
base [B8) i ons. FEaf1l sdregsdfdn éxamPlaMi € commmicaiono systesy 0@ ithst isgppoets la known i n

the art and s described in detail in US _Patent No. 5,101,501, entitled
"Met hod anB"8 Pgmefso?n% TP @i#gnale%?tengn%}ﬁaatrsmeﬁs cEA SEBEHear

Tel ephone Ssdn@Al herdhi Qysietn 266 pEIVRRs (BmniulRa@&S Fid e Budbert dfecdlls QDAL
invention and is incorporated by reference inits entirety. [0041] The

downl i nk ri&faizs 108G pachsofi wlirlyis sarviasd bie a poresponding hrse safepnt (RS) USfHAnk
refers to hs&l . t : t di nment
sone of I\gg@d%ggb %%/%%P?%’I 2[? Fﬂg(%é%@ghgﬁ%@%%&éh%%&eﬁer s"lj g%é%rﬁgltr?ﬁ y one
recei ve anhammnaultiple redei\@. antennBSadd) dihetsrhans onlysond ateeiteoanBmal hilartyl 106J on
t he downlink, BS,104B WO [ 0942 PCT/ US2006/ 00780 transnmits data to
Vs 1068 aitiie B bHScaes d0F e TnBLP A ETE PUPHIn ARG SRS TAH B8e o,
[0042] | nciransithtah@n@nthdro tremo fk@Rordainitht caMbiMh&sisT tamsnit hatet¥Ransi on of
services available via wreless communication technology have led to the

devel oprmentndofeceikpaneimag  dhsrafoss dlis pessiblpdon mbase sstipr 104 teihave myltpkeni t t ed
and the nupherQfrenhiBRaM SRS Ssbo | LaRr o

inportant to uti n|Ie§e s:12{\}/11ai Isggl eI% %aﬁg{vﬁn&gitﬁh&é?ﬁ?ﬁgﬁpp%%e%%ia??%‘ha Yy,

i nt er f er ene eingkcoassitaarsérga) b1 cahavepbablsergle archanitglle candiit iand seceivyg af f ect
whi ch transm ssions may be sent efficiently. There is a need, therefore,

for a met 38 hash nobile stations over multiple bands while

[0040] Mobile Stations (MSs) 106 in the coverage area may be fixed (i.e., stationary)
or mobile. As shown in FIG. 1, various MSs 106 are dispersed throughout the system.
Each terminal 106 communicates with at least one and possibly more base stations 104
on the downlink and uplink at any given moment depending on, for example, whether
soft handoff is employed or whether the terminal is designed and operated to
(concurrently or sequentially) receive multiple transmissions from multiple base
stations. Soft handoff in CDMA communications systems is well known in the art and
is described in detail in U.S. Patent No. 5,101,501, entitled "Method and system for
providing a Soft Handoff in a CDMA Cellular Telephone System", which is assigned to
the assignee of the present invention and is incorporated by reference in its entirety.

[0041] The downlink refers to transmission from the BS to the MS, and the uplink
refers to transmission from the MS to the BS. In the exemplary embodiment, some of
MSs 106 have multiple receive antennas and others have only one receive antenna. In

FIG. 1, BS 104A transmits data to MSs 106A and 106J on the downlink, BS 104B



avoi di ng unnecessary frequency changes. In the exenplary enbodi nent, system
100 illustrated in FIG 1 is consistent wwth a CDMA2000 wi rel ess

conmmuni cat ivah 260¥/8d4 [0043] Figure 2 shows the states j tion
passes through d/ur i%r?g call processing in a CDVA2000 w ?SF@EE‘J"@%"mni cation
system Figure 2 shows an overview of tghe <call processing states, 200. Call
processi ng begins when the M5 powers up, 202. After ower u&) the M5 enters
t he Mobi | e tprimifsalaraia¥ion 1 Aaang 1005,@S f%ctqﬁ@smﬁbriaté tasteamingh106Ghi2Rd &0 i zat i on
state, the_pobile processes the Pilot and Sync Channels to acquire and
synchronize with the CDMA system Upon entering the Mbile Initialization

st at e,[0042¢ NS Hegeassngademiang forodiecless drt@ttrapsipissisn pad the@kparhmnlofiis¢rivigbs zat i on
Task, 206. On the Initialization Task 206 js c et ed.anal og _nogde
oper at | ons ioles Vanuiists Pamflticffin Feruefiey; b BtcE: clRRRRRRTR A ¢ o
acquiring th&ifiy Ia@Msdriigtdd, At NBe NBAUuhE oBNdatd Srabfigitted Ol Heahbmbetldf [ 0044]
Wiile in the Idle State, the nobile nonitors the Pagi ng Channel or the
Forward CHRRSRHSTYIt ARAreaspian e beqomescirreatingly c EPRATAHY ofOh aifize ryailable

nmobi | e-dir ( - - hat .LoeLcat i ncom ng
call) fr om%tﬁ%dqu%%%%%\%g?ybo?lxtq@gpﬂagﬁylﬂg s%qgi%ger éosr rgneﬁglrlv},ﬂ|l;§h‘(r'7-t3i ﬁ%@lﬁ}s isin

t he 1dl e StChtenel 2ditidns majdaffacowhich leandviissiomsning o bs sent effimientlslc lsdre sont r ol

channel (B . perfor reqgi.stration, idle ndof f ., and. sition.
det er ni ngt %%9.’ ﬂ?‘%@é’ “afid ﬂg’rde%nbﬁsgs?ggéf tsgagléss Py ?“ﬂ%ﬁﬁ%‘h‘%yw 1%d and
frequency tagoitiing udbeceddaey Ragiengy chmpee! InNBS SAGEpIEBY erhBsHitneR, §RenRd0 [ e to

respond w.th an acknow edgenent (ACK) nessage or originate a call, or

per f or m r ediiustratgd iHRlG. |Liis cqngistepisvithy 0Q05viFedess coBMURCAILIYB§ e hannel t he
mobi | r et urglo 40 26w MaRI | Rddite @latidRbA [ 2dind N the
Syste%ogg’gess Stpg%ergzzsg, %\/ﬁigsbgess?erﬂné sllerr{eagéagesgékttght%%gdgﬁiggcagtggéoﬁn S on

t he Access iChZIMA2000 Briteteas eeintunieationGlysteme Figuith2 siB8vY i pearsiewoftthese
channel s, d respon t VNS on.either the Pagi Channel .,or, .F- CCH. The
VB 1 oce: ve St et R0 s 208 ety GGt S PN Rt SR AET AG 1o
an Access G@obasanep, the aviSrensss ¢hie Blobid Iiifidlizatieh Elhieg DAL InOthe NiBSiRAS@tLIGH a Page
Response Message.. [0046] In the Mbile Station Control on the Traffic
Channel st apilializa8en staffe thesmehile pagcessesnihe fiilohard Bynq Shamelselgi avisd abr war d
and Rever sgyddafnfieGyidh R Tabv. Wlef G etiterits Be A 195 voi ce
and dat a. [?%47]rl Igi glure 31is ogrygﬂeexe;%%{ne%ge{l %%%%%%@H@%@;ﬁ%%ﬁé
suppor t i ng Mtbaging raalegringsic apsrations asdequt efithednitatimivul Tasl, 206artwe ks ons t o
P}JLH Ell g ui}%{léfzéf&g’f iisz( 2&)'8{1%?(%&@3% gnatlor:gemg eecgp%h\lti%rrl]s é)I’Id z;[sr%ﬁ’\e r%%gi?e l%s%lllyons 104

acquired the system timing. After acquiring the system timing, the mobile enters the
Idle State, 214.

[0044] While in the Idle State, the mobile monitors the Paging Channel or the Forward
Common Control Channel (F-CCH) to receive overhead and mobile-directed messages
(such as a page message that indicates an incoming call) from the BS. Power control
may also be performed while the MS is in the Idle State, 214. In addition, the MS
monitors the broadcast control channel (BCCH), performs registration, idle handoff, and
position determination. These actions are necessary to assign a frequency band and
frequency to the MS. The Paging Channel message may require the mobile to respond
with an acknowledgement (ACK) message or originate a call, or perform registration. If
the MS is unable to receive the paging channel the mobile may return to the Mobile
Initialization State, 210.

[0045] In the System Access State 222, the MS sends messages to the base station BS
on the Access Channel or Enhanced Access Channel. The BS listens to these channels,

and responds to the MS on either the Paging Channel or F-CCH. The MS receives an



her ei nbel ow, wherein specifically, a base station, 320 and base station
controller (BSC) 310 interface with a packet network interface 306. Base
station coptr r..310 includes a channel schedul er h l'ing
transm ssi g’k’sz%éﬁ(gé?ﬁgt em 200. The channel schedul er 31]2.&&2%29&6% @gbjwhl ch
data is to be transmtted. [0048] In agdition, the channel scheduler 312

sel ects the particular data queue for transm ssion. The associ ated quantity
of data t Oadlieoxt/lleégmmt (ACK) & arharceseChinpoldthansminsion othfs tthancancP@gis®®nand

provi ded t t he ch b{ge erre&f 326 for transmission to the renpte station
associ at ed Sﬁﬁe?rﬁi SAPEUE Y38 As di scussed bel ow, the channel

sc hedFdoaG] 312 sglteeimbileStative Gonfrélronnhe ViadfiGhiriel daﬂea2304\khed38 arsl MSansni t t ed
ina later transm ssion. 610049 Base St(ﬁltl on C&'nté eislo y contain
many sel ecemmuieaie AY $5iBg ledigpie diagherd gAY Reyriee gl heght oarny

si npl i ci tyuse'r:-ﬂx%hn%ﬁ&g%&{asedo?dﬁ%dgt% is assigned to control communication
bet ween one or nore base stations 320 and one nobile station (not shown).

| f sel@XFbr el efigme 316 s rvampeeof assblgmeldlcmora syPtomN SPEneBINg $lett i on,

call control processor 318 i.s f t he.nee e te
station. CHf1® st?i?ﬂf raé}F1 Bt(‘?gsf%lﬁc@fgle’{gh APSHFSAN t%b}élglé ﬂig e|Hc?)n flgg'(r)né to page
the renot ejjpk@dtésOthe dfPDh bRtIR B&Hl’s@a@loBQZM:dIﬂrﬁIFIS} al. gelént3 sy derhiledat a,

which is to be transmtted to a given rem)tg %gtlon Dataqé{%\r,\bﬁ%:SOZ

provi des th@eléhﬁtlﬁwt‘ﬁh%%lééﬁmﬂ‘&l%? Rase gialien 324 and fpse spiop &en ¥ nterface
306 receiv fOﬁxFé?fag@\%{ﬁh ﬁ@gcl{ePHét%rﬁlﬁﬁrfg&t%ﬁ BaskREid8 ot 3R iQOBAds 2316.

Sel ect or erren transmts the data to each BS 320 in

comuni cat clomneli schedler 31 dert sofBdulingptransmisstangrin 3ysterh@0@xehis ghapnel

enbodi nment h 3 tati 20 . i [ ns..a;data queue 330, which stores
t he data tghﬁ‘gq?rr%?sdsﬁgpﬁl é’gg gghfaﬁtglﬁ.bg%%%@q‘he M5 begi ns an

i niti §0048at i on pr adidsch, wherharmil scheduleradl2 sdlbas Mk fpieumsular dethequenadsr t he type
of systemtl m ng. by searching for

H ot SI The t signal
carries nolTRRESHE: K, asmatqdr@.lawgy@g atélt‘?b?ltrﬁ‘?sgu lstq“fﬂ Wﬁ’eg‘f}l ﬁﬁrf‘rael ating
wi th WO 20Q8/ g%ﬁ%@@O R&d ?M@% QL BAhel él@m%ﬁt%ZB'beﬁar?shﬂd%ﬁJn to Weeembldl s

correlation 1s found e M5 has synchronization with the synchronization
channel anetatemassasiated htélth;yti'l@ hdm|qpat1¢3ﬁ€) chéﬁnéiscwﬁé@f%d@é)w,otheeﬁh&ﬂeell ts

E:Ih?nzgl furtﬁt}l Lgerlgelglsgl\@ tggx? &IS Br%gld%%tth?r#%g%?&%squ{aem ge@ﬁ%llaﬁgtl onto

sel ect anotgmigivmnnel or anot her system The searchi ng process i s not

standardi zed and the tine needed to |reth temmaﬁgréj ;ﬂﬁnd on the
syst ed94%)| enenbaieistrtion copsat erﬁrW@ﬁm | MARY FEie eB‘@e% APSEEhc hannel s

on a singl guCTAE i MMeIn FIG. 3 for simplicity. Each selector element 316 is assigned to

control communication between one or more base stations 320 and one mobile station

(not shown). If selector element 316 has not been assigned to a given remote station,
call control processor 318 is informed of the need to page the remote station. Call
contro] processor 318 then directs base station 320 to page the remote station.

[0050] Data source 302 contains a quantity of data, which is to be transmitted to a
given remote station. Data source 302 provides the data to packet network interface
306. Packet network interface 306 receives the data and routes the data to the selector
element 316. Selector element 316 then transmits the data to each BS 320 in
communication with the target MS remote station. In the exemplary embodiment, each
base station 320 maintains a data queue 330, which stores the data to be transmitted to
the MS.

[0051] The MS begins an initialization process when making a call. The MS first
determines the type of system timing by searching for usable pilot signals. The pilot

signal carries no information, but the MS can align its own timing by correlating with



These pilots may include orthogonal transmt diversity pilots, space tine
spreading pilots, and auxiliary pilots. During system acqui sition, the
mobile will not find any of these pilots because those S @re, on

di fferent WA¥MYEIEs and during the acquisition pr oce%‘g %30%5“ Pe is
searching only for Wal sho. [0053] Once he nobi | e has synchroni zation, it
reads the sync channel nessage to fur} refine its timng. Figure 4 shows
the fiel dstangliot isihel. MaRatths dogrdhedon ik fdilﬂd SHO0IS aharyichronasag®ith The synch
channel nessage is transm tted conti nuously on the synchronization channel.
Thi s nessa@@cgvoamaa@schanee 1988 crregs the %YH‘*f*B?’Hﬁ%tHOBr?h%TB‘e Bresyaee 1o ehng ity ng and
to read thg CHABNES maly bl by up R1Y sdddfad-6n STiER apdia SXautl | E
fields chanégdgﬁ)g et| me themés; nc ch anlrllpe megsage S tr-aléﬁesmtted [ 0054] The
mobile r ecéﬁf@mdqchﬁog ﬁrrahmmndfnebmmmgm Hawe detamiration to sdiest syathdy chimashel
nmessage that al deter.m ne whether .it,c ni (cat t hat
base stati 8h3 sé'SteWT gﬁﬁﬁ?m n$ 6848 P St?rhdgrcfloqdlc%ﬁw% ﬁ gle(li Eothe sync
channel neasgge thd\Wykem drigMd eﬂ_dlbﬁthﬁlsﬁdtdnﬁ@[b‘lérﬁbmsuo’n val ue that is the maximm
protocol _revisjion support eg the nobi|e. This value is _stored by the

mobi | 40021 Rey - InriP %WF&I&%BW%W% Bannelspibr swglefyDMieclsagd: st at i on.
M N _P_REV - TR v tss station
supports. P IQWQW%QB?% ggﬁg Jg;g/lnt:r%g ﬁﬁnn F&t%bwtﬁg&@ tnﬁé‘?pr@?dﬁl  REV, it
does not amletnpandt@lxmaquplﬂq;s Jeuririgesystem achuisitioy.sthe mObﬂGtWIHGIOU fing an)t of syst em

det erm nat| on. t S8 anot h Us

Commut ed- by i Foah® A8 Hhg RO Hire AP WA cbudSate DT e PRI . Led
by the nobipkeess\themebityis séuechimbodl ¢ fara¥glihges a sync channel nessage, it sets
t he vil e of P_REV IN USE tgl the |l esser of. P REV and MOB P REV. The nobil e
Wil 603 eques NS IRA B08IIG has axtclFmizationt it 4749 bt syRqFRsmelemretsyec to
P_REV_N_USkgr¢{p @Rk 19“tﬁﬁn% hﬁigﬁ'i@m iRwRake HOAPLEL ﬁQld%&?gttﬁs”fo%ﬁmH §1'et ;«ﬁ’c” the
nmobil e enters the id até. The termidle state 1S soneth a

m snoner. Thampbbickwageahhdesyydr ghannely messagiD i 0REI0VLE 5<3>nFi'tIﬂUUEJS2QIO 6007809

11 the idl ner il c t he pagin

channel s aﬁﬁﬁaﬁ’tg?ggé%g% ?ell %fs ngege lr%owﬁasttﬁ%ﬁlaﬁh “hdfg%“’ﬁ%%dl tprr%neq

confi gur at ut@ntlrnmgsagieuarreachmm@a@ﬁlg tohadiel Tgliculgd oaBqeNd € _STANEr snd O ensure

that the e nmost current parameters. Mbile-directed nessages
are checkgg’?{lls H@i‘r"%ﬁgﬂ{gﬁéa‘i IB‘?]H’QG%PS%W? Betsass 5ouBimiiEd e in the idle
st at e by M0bi | ehdbbRe rEUVEs il rhMdrCHbA%hE YA 58k in BR HAEMCRARENY

channel nDnltorlng
message that allows it to determine whether it can communicate with that base station.

This information is found in the following fields in the sync channel message:
MOB_P_REV - This field contains a value that is the maximum protocol
revision supported by the mobile. This value is stored by the mobile.

P-REV — The maximum protocol revision supported by the base station.
MIN_P_REV - The minimum protocol revision of a mobile that the base station
supports. If a mobile acquires a sync channel, and MOB_P_REV
<MIN_P_REV, it does not attempt to acquire service on that system, but returns
to system determination to try to choose another system.
P_REV_IN_USE ~A value computed by the mobile that is the protocol revision
currently being used by the mobile. Whenever the mobile receives a sync
channel message, it sets the value of P_REV_IN_USE to the lesser of P_REV
and MOB_P_REV. The mobile will not request services or features that are not
supported by P_REV_IN_USE.

[0055] Once the mobile has completed system acquisition the mobile enters the idle

state. The term idle state is something of a misnomer, The mobile can be very busy in



performregistration procedures; performthe response to overhead
informati on operation (in response to a system paraneters nessage, nei ghbor

list ness , hannel |ist nessage or, access parﬁ’dﬁﬁﬁﬁﬁ%m $age) ;
performtﬁ‘gsr%g i esgtation page match operation; performthe rmgﬁﬁe station

order and nessage processing operation;i performthe nobile station
origination operation; performthe nobile station nmessage transni ssion
oper at i on, the id} stetet lackepgral, theamepilsrreeves oap ofihe nagimgshanpels Pdrrreqenses he

mobi | e staty op, DAWEL; G0N, ORES giv'%&@?d bO%mf; u%%%%?&gg%f‘éccfﬂéb&eﬁqhg onal
over head nessages” user zone identificatio nessage,” private nei ghbor Iist
nmessage, exteededjughcehalmteey 10 @sureatatr the tmabile rias kg most amtent Iperaskteended CDVA
channel i ssage., [ 0058] The user zone. identjficatjon nessage and
private neﬁ%ﬁ%@ﬁdsqeg?fl “{Fé%fa ehl?e@ig‘?fg@di_‘zﬂef‘l}mg Bﬁef‘de%HhscFibgr ed servi ces.

[ 0059][00%% ext etk idltpbiale SR8 b aRbLIIE Hay BEkbBMHBBSRAER fuddfisRCt S mobiles to
anot her system The extended form of the nessage includes the ability to

redirect a nobil e asperformpagingshansrel megitgsing: ocol revi sion. [0060] The

extended CDMA | i st I QW p.l.es with the list of CDMA channel s
used by the system "ﬁ%@&gﬁeglﬁgﬁétgqug?m%{t he nmessage i ncludes information

about the avail abi | i pyrfain thereskopsady ogricdad mfeinsatioangenatient (e respomsa sora t
diversity is supported on the avail able CFE/A 1‘c;igannel s.g{) 61% T%g base
station may support MmN BFETSLE MG S88fanfieh T ik MERs2pem EYaBRdIShr

nul tiple COMA channelngesdabt 6f) 466 Rfametdb tebdabé)t € uses a hash function based
on its international nobile subscriber identity (IMSI) to determ ne which

channel and frequen®§femsn the mobie statipn ppge mafcd operatien; The base station uses

bagi ng the mobi 1o, - veSuEk B SIS AR A BoE ARG EN s PR B RRE RS, (1, 58 """
(FoPCH) " The hobil e huays. Storte by usino L he or Lty paq e channol . whi ch
o TCransm tteq on WAFSTLREARBHS soon Be Sgm R Biar A eb P T Csel Phct cat s
whet her there are mdelisel 8 tVdnsiha glegapel s, and if so, the nobile uses the

hash function to select a new one. The system paraneters nmessage al so
i ndi cat es whet her t h@edfgmmptho opbilestatiaidreCoNEn epRIAML | i st nessage i s being

sent ofosAe F- P@BMA2000 uses four additional overhead messages: user zone identification
- message, private neighbor list message, extended global service redirection message,
and the extended CDMA channel list message.

[0058] The user zone identification message and private neighbor list message are used
to support CDMA tiered services.

[0059] The extended global service redirection message redirects mobiles to another
system. The extended form of the message includes the ability to redirect a mobile as a
function of its protocol revision.

[0060] The extended CDMA list message provides mobiles with the list of CDMA
channels used by the system. The extended form of the message includes information
about the availability of quick paging channels, and whether transmit diversity is
supported on the available CDMA channels.

[0061] The base station may support multiple paging channels (Walsh functions) and/or
multiple CDMA channels (frequencies). The mobile uses a hash function based on its
international mobile subscriber identity (IMSI) to determine which channel and
frequency to monitor in the idle state. The base station uses the same hash function to

determine which channel and frequency to use when paging the mobile.



[ 0063] The net hod of hashing, 500 begi ns when the nobile acquires the sync
channel in step 502. In step 506 the nobile acquires the pagi ng channel
(Val sh 1) . b b@RkneedGaui ring the paging channel the nobi i t he

syst em par anet er/s nessage in step 510. Next, the nobil %’%@?@?’Wﬁg‘? in step
514 if the systemuses nultiple pagingjachannels. |If the system does use
mul tipl e pagi ng channel s, a new pagi hg channel VWAlsh <code is selected in

st ep SHB6ZIAf t er Feguredshews the seps phe hashingannasion\igy thi fervaed paging qhemndl e

receives t t i . . t S es not
use nultiple pggﬁ%p’@{’]@%ﬁ%}%% ﬁg{ﬁ%ggﬁl 815 e%%;epgm?%é p&%%lge%gn?%’ %’gﬁ%g erm ne
i f the extardeditteCloM AWalkhn¢hahndl i 1S tThhasystomeparaettrsi meshgpindR@tes |Whethee syst em

does use mujtiple pagj channel s, ter selecting a n agin hannel

Wal sh code t{“ﬁe Q{Céﬁulgg{gqgﬁlﬁh P@@BS%"‘ﬁ&?{Wetheéwl@ﬁﬁﬁgpﬁh%%gﬁa‘%@%‘gé%@ti n step
522, the nmobhdwe oRE.CERE Srstdn? patafitierSheb@pd @l TidiPAed WhethbBe@EBRGSBOCDVA
channel |ist has been sent. 'If the extended CDVA channel |ist nessage was
sent it is exteodsd M A chanogl lisBmessage is heingreit be thedeBCHot recei ve the ext ended
CDMA ¢ el i t j : i : nnel.. Li S c.in step
526, 1 P000he oot &Rl g St Rt MR M OR Blicls 88 oRRAARR

det er m nes imsedph802. Imusdtép POE tieDMAbildhacedes the agiag nhasehi(Walshsteprfteb4. | f
so, the nohile uses t he hﬁsh tFiunc jon to sgl ect a new frequency in step
560, tunes FYIFRhemagingspwpeLihn moPLg fegeiytsIhe SYHGIh PYRYRIES RGSaETdR ffBcessi ng
t he over heaf] oMBRRAARSE -mdtfile Ot mBRE if 84 iif iR Bfstdnh Qses BRI e %9%15}; nues
idle state processing in step 564. [0064] If the nhobile receives the

ext ended netsaHiribe sysfesn deps ysapaltiple paging chaupels; paew paging ehagaeleWVaishes

whet her th ' h [ ppQrt  i-he aui [ annel
(QPCH) ste%oﬁ%é@g@é@dﬁgs%ﬁﬁg ?'g%ﬁé?lggcl)éﬁgn lr"lie{ia)f‘gveﬁpaé1 Egﬁﬂé!n%is(tvgaggﬁg(&e tﬁ? so, the
base st at imobilerrekietas el $ystemhparamessa gesyedge dhstop SEhdf CoNfstbmelpaenaiee support
those capabil.ities, and the_nobile selects fromon t hose channel s. Step
545 shove. (RUNBE aEise “Huwiely HF ReHG 7R T I IEGRePoin S IRGRITE 1hii Sreeomm
channel s. |CDRIRY cHaAfel P hhsebeet @BHLIIAYRE 30] B tBd sRnPHOGARSE indtiple pagiep S550. |f
so the nobile proceeds to select a channel in step 546 as described above.
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syst ens us%&%t%g{ﬁ?ﬁ%%r%%e%&%@%ﬁe&?g t %g%gégbo&%é%@{eﬁgﬁ@gﬁ%sS C lgmnel and
t he pagi ng tbhaxamled DM A akdnnelglistéibd deendeac rIif biedextbmled CIMIAS chianinelclinj unct i on

wth registration to assign frequenci in accordance with the | oad
bal anci %g JPerAE VR Set Pgﬁ‘?eé‘ieﬁ f%?\.ggé\i“t W%S&?O%éIS%@est%éecﬁl‘VCrﬂEg‘?’%@rds@i on,
mobi | es wowtmiMAhGEnd] 9isPife RABAE r@¥i9Es th8 CTVIAI dhenrfelibith&bage iR bPs26.98Ul ti ng

in the need to transmt mané
the mobile receives the CDMA channel list message, the mobile determines whether

multiple CDMA channels are being sent in step 554. If so, the mobile uses the hash
function to select a new frequency in step 560, tunes to that frequency and starts over
with acquiring and processing the overhead messages. If only one channel is sent the
mobile continues idle state processing in step 564.

[0064] If the mobile receives the extended CDMA channel list message in step 534, the
mobile determines whether the base station and the mobile support the quick paging
channel (QPCH) step 538 or radio configurations greater then 2, step 538. If so, the base
station indicates in the message which of the CDMA frequencies support those
capabilities, and the mobile selects from only those channels. Step 542 shows the step of
determining if the system supports multiple CDMA channels. If not the mobile
continues idle state processing in step 550. If so the mobile proceeds to select a channel

in step 546 as described above.



pages per call delivery for a systemw th nultiple base stations. A nobile
woul d need to be paged as nany tinmes as there are base stations in the

system [0&@%06%&%“ ng a nobile to register every ti g fs0iRu6mos 0 the
coverage ar hew base station increases the nunber of pages required.

Due to the transm ssion of the registngtion nessages and their
acknowl edgenents an overwhel m ng | oad can be created on both the paging and

access[Mpinnel s Regitatiqn isthppepess digvhael & mobile maﬂsp%ltwygre@@umﬂﬁwatt@
registrati Otg% 6% p\.ga.rdélyFtteﬁlr 231l hyéﬁ msQfse 't @étfa&mﬂttb R aHEY thB Qo S BRWES

di sabled in whi C ovvs ce ar carriers to tailor any subset
of registr afccesn chzmnhbmﬂi the paging rhaneclt fibé hashingteetbod Erﬂenb@gdb@w abiksnn net hods
chosen by a cel |l ul ar arrlszﬂlare a function aof paraneters s {j]

cel lular  sSPRIUBRNQE 24t 8y RobTieft FeRMEPHPH 1B h@cgﬁflg?c@mwn nﬁleclﬂa

delivery stlﬂauansintr»c‘o@eraﬁb@ sraggistrationl WathoGtOddhletyfe bhRgisitesh, dlobllegwsilaat i ons
supported by fields in the system ﬁgrarreters message, extended system

par amet er s 8 &xbrepaged ﬁaer/xhspntzri celjdarasysteny wawiing i t ﬁﬁs%da@éranfm &8PY CDMA2000
ts t d
supports g&g%ﬁ%'r sl aé]{)\@@efgla bR Systet WEH zlaﬁtqgg 35&%@%@ i POUR witlld P?eﬁqg\’e r-down,

ti mer base tance bas ere icit, traftic channel,
par anet er, lEmgesasrmagrtendsas dubre {10 06@]stakions iaubosyeiroLS regl stration is al so

perfor m_The follow ng t istration are
Pons TR 1on. HRbTasu R aTh ettt sutcirfet P B Svstrer a%h o 08, o v ¢ 1
the systemwké efatibhenddiS&@ Gt atui®Br of RS raquiRgl Bl aé it udisaBdsionTéfadhti C
channel registration - The base station nmay obtain registration about a

nobi | e by sl@alaﬁr%@naneﬁa@pmndr@aaé@@owe&mw rverwhalming leadaap be crealgd

receiving aon%@;hg%a%ﬁ RSB E5AIR. The base station may then notify the
nobile that 1t 1s °r stered by sending a nobile station registered :

messagf06Par anet@l\@h&fa@msr@@r snultiple (mys tomalatmmgiseamwg iThe eliferevtdypeser t ai n

par anmet ers hat, affect the del i C cha in.the

nobi | e. The%tI SR Ay D @6@ %@% %@W%ﬁ%’q@ glb @gﬁﬁ?aéﬂ?rﬁe nobi | e
station's stakild@ranglsalsst aﬁfdg;strpmcﬁlfméth@db @Idphnﬁzecﬂheu s§diem e IregistigibAT nat ed
call indicator. Inplicjt e‘ﬁlﬁstratlon- nplicit registration occurs when

the nobi| e Bebedssahossn by a sellider WS YR rf'é.‘tqtléh oﬁﬁgr@msaerwuca aﬁé@"ec‘?r”é‘bﬁﬁonse
message. ThESEmBRS8gRsted GNE gﬁtﬁfl tHels ga&m M&Jaﬁvéealoayts%ﬁ'sﬁ*&nw Yask

mobile and 1'ts | ocation. User ased registration - lere serwces
support ed byatoBeROAS the types of registrations supported by fields in the system parameters

message, extended system parameters message, and ANSI-41 system parameters
message.

[0068] CDMAZ2000 supports ten registration methods. These methods are: power up,
power down, timer based, distance based, zone based, ordered, implicit, traffic channel,
parameter, and user zone based.

[0069] Non-autonomous registration is also performed in a CDMA2000 system. The
following types of registration are considered non-autonomous:

Ordered registration — The mobile registers with the system after the base station
sends a registration order.

Traffic channel registration — The base station may obtain registration about a
mobile by sending a status request order on the traffic channel, and receiving a
status response message. The base station may then notify the mobile that it is
registered by sending a mobile station registered message.

Parameter change registration — The mobile registers when certain parameters

- that affect the process of delivering calls change in the mobile. These parameters



may require that the nobile register when it enters a user zone. [0070] The
regi stration nmethod chosen by a cellular carrier is a function of paraneters

such as thg, Cz%sl/dd!tﬁﬁ system si ze, the expected nmobility, ./{Iﬁb&mfo g System
and cal | gllvery‘statistics. Since systens may vary substantially with
respect to these neasures, CDMA specifijjcations offer the nultiple

regi stration nethods descri bed above. The different registration procedures
can be enabl ed ere thesabbitedstatimépetatemtclays ajatlowrefgrrad shogldyaleapnd apobiler t o
optim ze the usg of ttetgjlefi SAskem [0071] Registration is carried out with a
regi stration nme %‘3’8@ f’gure S5hows the structure of a registration

message. The REGmpNdRErekisehtibnl s Imiplath feistratibnart@s twheR the Mabikdsucgmyvielly up,
zone- based, power down, parameter change, and ordered or distance based
registration. [ GenSs]anRaEgiagtoR MEHagkPr BePash eRONESWE eS8 s Thesh i IBFs?SYs and

non-aut onomous. chie3RuirRithORESRMG0 BudHFRIh: HbbiE endRPidticht at1 on initiates
the registration in"response to an event, w thout beling explicitly directed

to register by tUser Banebascdrégisirationt+ Bhe tered Fervices supportsd byf GPMA2000

aut ononous registration ich.are .di scussed bel ow. Power-up registration -
The nobile regi é‘%aéfrf%q“\}a@%atm Ingl errgg%ﬁr, Wgﬁlfgr}%%rgaf’lﬁ%rﬁon%si ng the alternate
servi NgoYIst em The Byistraivasndth@tHosény 4 belludit@h@@r Ky-Sfudblion HTPABIMkIN
registration - The mpbile registers when it powers off if previousl ){

regi st er ed ! ehéh% Gl ERSYSEm §iFy By SERAHCITRRRIDLYERE PegEemafndfal The
mobi | e regi &gy sMh&iks &ihéBhteft Rhdy8ary subkidhtBG Sriltere gl cf ®3h&k hdhiwgy, - The
mobi | e regi sterS when the di'stance bet'ween thé current serving cell and the
serving cel¢DMa wprcfleatians| effar theghultiple sregitcasiodsmethodshdesshibdd abFendhbased
regi strati ofsre e BRI & b &AL SE2 bNERd o SRLEIS BaRRaEANCLAR7R] The
various forms of adtononous registration can be g?olbaf’ y énabl e i

di sabl ed byceiltiar daaser ts dbptithiae theasé ofxhtiesystehhe forns of registration that are
enabl e d the WO 20061094253 PCT/ US2006/.007809 15 correspondin

r egi st@Q? on paReRstaian i eArdeshnitih da: b degiiratipn d@%ﬁ%aﬁlméaﬁvgwsﬁhansm tted

on the CDVAuRasicsr Qhé%mﬁlti%n hdi6hbd] TROREGUTPENTRAIS i§ GedSId Rlicaid fiRibod |
i nclude: ordered, traffic channel, paraneter change, and inplicit. Al

non- aut onorhesesl, pewersup; Zoneobased thewds dpwm\patkmetdrechangsi hid grdersd p distance he hone
| ocation rq%ge%trg isttddoR) / visitor location register (VLR) when responding to
orders on the paging channel, or using the access channel or traffic
channel0072] Registration may be one of two types: autonomous and non-autonomous. In an

autonomous registration the mobile station initiates the registration in response to an
event, without being explicitly directed to register by the base station controller. There
are six forms of autonomous registrations, which are discussed below:
Power-up registration — The mobile registers when it powers on, switches from
using the alternate serving system, or switches from using the analog system.
Power-down registration — The mobile registers when it powers off if previously
registered in the current serving system.
Timer-based registration — The mobile registers when a timer expires.
Distance-based registration — The mobile registers when the distance between
the current serving cell and the serving cell in which it last registers exceeds a
threshold.

Zone-based registration — The mobile registers when it enters a new zone.

[0073] The various forms of autonomous registration can be globally enabled or

disabled by the base station controller. The forms of registration that are enabled and the



[0075] The cellular system may becone aware of a nobile within its coverage
area for which it does not possess all the information required to deliver

a call (ewﬁoz()B&&QMjng recei pt of an origination nesseagastioemshe nobile).
In this case ? e cellular systemcan order the nobile to register using the
request order. [0076] Figure 7 shows tt® structure of the request order and

the fields contained in the order. The nobile res?onds to tge reguest or der

With a regFYTesEPRANE FRESHEEN JRIATRRICTS e LONMYNGHAS hAg AYARREsTFE8%Yat a

structur e?‘u%&srﬂjﬂéd&??Qc@ﬁjMAgﬁﬁﬁkéﬁJnﬂéﬁs.on-_[0077] Anot her non-aut ononous
registration is trarfic channel "registration. Traffic channel registration

ref er §087d] a et Nod-aiengvhpush registrationi |racthed einglade:r egjflesed attiadlic r eheandd
information whiJe on the traf.fic | nc ] L 00 ange on
the traffi Qamgﬁl:fﬁ ﬁg?ngg’aﬂ@éénpﬁ%%'sp‘ﬁ %%ggﬁ %P%rﬁé% {agitsg?[hdenr %gﬁb@%{gﬁ){@c hanges
occurring @pility'® updar Mg hodmdlosationegistn(HIR )svisitoh iocaibdregister EVLRRWhET ovi de
for transm ssion of registration,  information on the traffic. channel,
prevent i ng TeFRARAING &Y SFEESS OB the, DREIR&C @ngﬁgﬂr isingt the rpcegss ) ghagieh gr éragtgq | . One
exanpl e wh ch registrations may occur is calls involving intersystem
handof f s. FB%?%? Provision of registration information to a nobile can be
done f[60753wi ng fThe celhiarepstéromayfbegome pwarsof ormehilefwithin ith eovesise|aecadhtl pri or
to transm ssi.qn..af a rel ease d . i . t Nj t .

i nformati oﬁ”ﬁ’é%c’ft&ﬂﬁse%m 15’8?3\7\%3@%10@%2&85%%&51{} g‘ilﬁ%ﬁ t{%lﬁﬁh‘%%%é‘ cjmrlrg%?] Z@ﬁ}g\}%g no
effect on vejeff of i btigidatidn(PkSdge Hrapm tie Botsledvia thik eassttheicdluiae spdterh an

paraneter change registration., Cg]rtai n grameters in the nobile my
direct|y afofdseherpebilste tegister yging eirWPreFtrfg @alls to the nobile and therefore

shoul dofpfsjupdat eghukdry kRtRysSHS bRBB IR atqRsChaRdRAdIte HBgtaraHEn tHhiese
paranmeters are the nobile station's Station Cass Mark (SCM, preferred sl ot

cycl e, and ordasbThe mobilerirespends teathe reqrgstcerder with goggistratien mepagaan dhfange in

nobi | es t hat e . j ed and used as a
portabl e p%%ﬁ%gaggwggS%ﬁ%gggf%gg%Sé?&k%%%ﬁ?pgp&gﬁﬁg?éﬁ%§§ﬁthe nobi | e woul d
006 094705 e, CAbae o800 ae. base ot ati on ahoul g b made Bver b of the
se station shou e nade aware, o e
oo 8o eheEE G RE I er B L PO WIS e dRgIe Rt o5 S AP B R | [ 0061]

The pref er ig@rakih W & tih@%fleﬁcr&faﬁﬁqi dificeth€ ¥aRndiioh x&angebh dletra8RMA phones

to nonitor the paging channel only in selected tine slotS, thus reducing

processi ng chaengl cawses lessoniereienes toanthasiugers ithaa exghangescoosumingon the aegieg t enpt s
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information on the traffic channel, preventing many instances of automatic registration
following a call. One example where such registrations may occur is calls involving
intersystem handoffs.
[0078] Provision of registration information to a mobile can be done following the
reception of a release order from the mobile and prior to transmission of a release order
to the mobile. At this stage, information exchanges between the base station and the
mobile have no effect on voice quality.
[0079] Figure 8 shows the structure of the parameter change registration. Certain
parameters in the mobile may directly affect the process of delivering calls to the mobile
and therefore should be updated in the system whenever a change in them occurs. These
parameters are the mobile station’s Station Class Mark (SCM), preferred slot cycle, and
mobile-terminated call indicator.
[0080] The SCM can change in mobiles that can be attached to a vehicle and then
detached and used as a portable phone. Since under these different circumstances the

mobile would transmit different power and have different reception capabilities, the



slots in which the nobile station nonitors the pagi ng channel. [0082]
Finally, the nobile station maintains a call termnation indicator. A CDVA
phone may be ranmed i ndependently to accept calls coverage
area of aW%W &@@mg?ﬁﬁlon bel ongi ng to the system from @ﬁméﬁﬁbpgg is

provi ded (the "hone" system), when roggning in the serving systembut a
different network (a Network Ildentification "NID' roaner"”), or when roam ng
in a diffebswntstatips siemld be Spdt @vee of He shanize saiticen uscshpyinfooeatien jin itf 00B3] The
call ternigqtlon |n hcator is therefore a function of the nobile station's
roam ng st ?h§3gﬂé’ TH® cal | term nation preference programed for that

roam rjgo81] at us. Thd prefdhed GR)X bydlernalbm&tfémm hnaﬁabafmy)bf aehraimgeBMAeplidnes tadue to a
change in roamng status or to a gée eferen e),, the base s({ ation
shoul d be HeNjte; Bg Paging changl a@t/é?ﬁ?ﬁ%‘? fimg g%t SHEARANGHBOFFSIRE Pt ed t o

the mobi | e,54 ﬁ%fe%n%{)%%fe' Makepétitlo'h‘?ﬂdt%&é ]%t%?cp pRRGURSHiNERoh BRI | ©

station and base station exchange nessages that”dre not directly related to
regi strati ewatewnf tiwoslotesycleufeirigoused by ithef mplret &Odhattlbtransamhtthﬁ pagehén thokd | e and
its locati station cov e grea) to the cellular

system [08]2? (tO&?Chtg‘?‘rﬁlgsﬂeb&%}otnym‘\)/ﬁ“toﬁ cqlﬁn%etlrati on schenmes used in

ot her [0082p! ess FmalyiLthe Qﬁébllerhtamtmiataxﬂshs chb hérhin AloAtindibateO NS ICENEA t hat it
has i npl i C|tIy regi stered onlc% after a successful transm ssion of_ an
(3

ori gi nat i oRNFFSIRAGRE FPEEATREGAIeRELERLEL!O 47eaPs 6. VIO OBEY OUTRIRATFHYE ne
oper ation, phdaestiRh taoﬁglﬁg h® RneC St RO SRR L Sick Rgga&&ﬁdédoawehonwst emin

origi nati on nessages and page response nessages. capabi ity reduces the
nunber of sy rv\thendnammgtés servirtg a)fs@nhéeﬁécﬂlff?r@ul&‘?f]twﬁlkg@r eN@gwetkows t he

fields req the©rigina HeS The i natj.on ssage, sent
by the rmb:ﬂ(?en?H aélltoanont}?ﬂ)con i’ engugrh%&g?eiogr}atl e?em S&ptFm at ¥IS§rngsgi ster

the MS. [ O0O&Mlifidutiorh ”mfambn)sues are will known regarding paging of nmobi | es
t hat oper a ear _system boundari e Am)n% these issues is

det er i on OFI“E %él P OOHOHY PCRFIESID G608y them IEp%‘i‘tl%‘aSse
station copddnfhg Statut BRCihefcal A& 060 BrefRick Srédrahmed errﬂfi‘ét r@é?fﬁﬁ‘? stafl@M one

systemto another. Autononous registration after each change of system
hel ps, butIf tbamlb&err@mnmrenéllcgtor dringasecithiar éuqotp@tylherrge isroapEng stgfius or @t on

cannot e LGP FRTAF SOGRE oPor VO LR BSTRACT P A 1o,
servi ng syshailBbe transmitted to the mobile station.

[0084] Implicit registration occurs when the mobile station and base station exchange
messages that are not directly related to registration but convey sufficient information to
identify the mobile and its location (to within a base station coverage area) to the
cellular system.

[0085] For compatibility with other registration schemes used in other wireless
communication systems, the mobile station considers that it has implicitly registered
only after a successful transmission of an origination message or a page response
message.

[0086] During routine operation, the mobile station can provide status updates to the
system in origination messages and page response messages. This capability reduces the
number of registration messages that are needed.

[0087] Figure 9 shows the fields required in the origination message. The origination
message, sent by the mobile station, contains enough information to implicitly register
the MS.

[0088] A number of issues are will known regarding paging of mobiles that are

operating near system boundaries. Among these issues is the determination of the



[0089] If autononopus registration occurs each tinme a nobile station enters a
cell in a new serving system another issue arises: nobile stations that

regi ster URQMkdplksshange of serving system coul d issu&ﬁﬁsﬁmﬁﬁ%;ve nunber
of registration requests when noving along a system boundary. Isis

because propagation effects can cause the optinmum serving systemfromthe
mobi | e station's viewpoint to change rapidly while the nobile station is in
notion. [ O(3erer Phass stasion| controliari (BACHEIrmagings mobilesstatiydn Bgtsmenes fraeone fi cati on

nunbers (SID t WO | ifi ion [ H) ) ' [

regi ster ed,sy%tﬁrgqgl aﬁ%b_éﬁglf&%%%ﬁﬁ%%mng%? Irggghs? gﬁggnc}fr %gtle}sq{]iééri S’ik}rﬁlt a given
(SI D NI D) dp:ahrtqt domﬁmkly trb@l\fjmattﬁs pmble\;\hﬁ Siil}]&t reg3trgticn az[rTnSt be tihsmnanfeo?,t h;a pﬁi r
correspondi pg to e SIDand N D in i it _previously_regis . I f the
mobi | 6 st atth 1 HAHSSOmS PRI é%rrgagv@w%r@a B, lypeadort RegiBh 1S bel ongs

to a (S D NinkaRdat tRMnbBiR stdtioh had dhafiR@Se Nl syefmedi Ster. Once a timer
expires, the nobile station deletes the pair associated with the tinmer from

the |iH089]If théf amdbridneousgegistiation pappe rechttonge mebileritation\eateage cell éhaof a
base statiaq | gt e. L. . e 1] [red,

re-regist er@?psgggé?%mt%ﬁlég%%ﬁerr 1%%: %gg‘%%béié}:}?azlt% n%/\/l{h?ﬁ%élgéghéoﬁr% ?l%’ Elﬁ%@ 1] The
BS can contofoderdii® sagem cdouidiligsulae éxcéssivantintirer Nif Degistiaticnerdqodstd e/hsh ati on' s
SIDVID .IST through the use of the MIT SIDS and MULT N DS paraneters sent
"n The SystBAPRAGREACHSIHo CORE)" THOJ3PF g0 PRPLEAICHTISC fah FRUFdLe and
fields | engphmud sdrfifg 3YstérB TrdRR HRBbKIeSst AR S2E8wpoi¥@NcHYhbe  rapr) While set to
zero, the nobile station will not store nultiple entries having identical

SI DS. Thus,themepild statjoads Bxm@etona particular (SID, NID) pair, it renoves from
The I th oD S 2P _ ! o v Lo Ly, wh
B e

0 Zero, on’'stores on | D) pair
for every Ndt®otknIdehtifidativh muaghesst G¥ID) ih0OBdh il hegisytad,ethe pSiDadEDeLESTIESSage

control whi types .of registration are t used .in the system Fromthis
over head m@g%égt@@%ﬁﬁfﬁt af%&%ffma@avﬁndgﬁﬁmmmmH?Eﬁwﬁ%_éo g’reehsfo be
used, and tdig siak desned ForaBe hak coespd O SIiRE A KOG, (hehd: previsgdiyto the
regi stration zone of the base station. The TOTAL ZONES field is set to the

nunber of riégipisefatfi bp mehilesstatinn Ny & Heagavoraee sraaoofND ROV GGOY BBE
The ZONE. TIWEERS i s CTRARDE o 16 Qe RRSe e DR DR SR RS E Loeu by
t he nobi | e métiki station TdeketeAANE phirMskdciaagtigwith thie oed flom (i@ list. N tes mob0O95] A
key part of .the registratio rocess is_assigning.the nobile station an
oper at i ng station happ%ns to be in tﬂe Eoverage area of a%ase station belonging to the (SID/NID)
whose timer expired, it re-registers, adding the pair back to the list without a timer.
[0091] The BS can control storage of multiple SIDs and/or NIDs in the mobile station’s
SID_NID_LIST through the use of the MULT_SIDS and MULT_NIDS parameters sent
in the system parameters message.
[0092] Figure 10 shows the fields and fields lengths of the system parameters message.
When MULT _SIDS is set to zero, the mobile station will not store multiple entries
having identical SIDs. Thus, when it registers a particular (SID, NID) pair, it removes
from the list another pair having a different SID if such exists. Similarly, when
MULT_NIDS is set to zero, the mobile station stores only one (SID, NID) pair for every
NID in which it registers.
[0093] The system parameters message control which types of registration are to be
used in the system. From this overhead message the mobile station can determine which
types are to be used, and the values of operation.

[0094] The REG_ZONE field is set to the registration zone of the base station. The
TOTAL_ZONES field is set to the number of registration zones the mobile station is to



frequency. This frequency assignment also has inplications for the system as
a whole. Mobile stations should be distributed across nultiple frequencies

and bands 3o .nterference is mnimzed and syste j araneters
mai nt ai ned%l%n tﬂsegi“%ésopti mum ranges. The goals of the rn}égf@gﬁ'g%@g%ogpr ocess

include distributing idle nobile statipgis between frequency bands,

m nim zing inplenmentation tinme for changes to the registration process,

i ni ni zi ng reteis $erghe pupdren gbsonechaprstregistratione Bhes£PNE EREEB sets dhslength ghges,
avoi ding nobi | e st at] ed ti ~ASSk: t7O0RB R difdgs t he use
of " a secont slsTeb el B T LRTLAUE AGTRSEBRTRY ZORT TR S,

requi res afsacbrd0 Mwbgk code. [0096] Modifying the hashing process woul d

| ead to i d t fo . Syst f | d _be.enh d
£ had]” coul d 5% PaR o6 hear BvEIGT alnsARa eI E P S BAP U P G PP iency

bands. Fur tthehersy SHRITRQAIhSY BRmEchMREONRTRDISatitRs! kst tBE syshd® 8¢ Biwdolef hashi ng
wei ghts coul d also be enabl’ed and di sabl ed across frequency bands. 1In the

case of frddelslecyativangheoué beadistrihyted aewoss muliplg fregiengicy wpd dundsoso H@bss- band
regi strati i . . i : : 4 biles in
the overl %r&?]rgf&‘? rﬁcgd%%%é%%%%%% stgr%%rﬁeﬂ%tﬂsa&g% ?ét}ﬁgla%n?aéégﬁtﬁ rﬂk|1ér11v nlﬁ uIoﬁ'lrjl of fer

t he above rhgghiTig foaht off s .regifefich pldresseinhimde distritiugingiidleussield stdtioue may be

i mpl emented with changes to.the. hashin rocess. One enbqdi nen uld all ow
di fferent S’éme?t‘ ré‘f‘i“&ﬁcypé’rapgfdsm%’imm&ﬁ F%BEE}‘?PME‘P%S‘EB% %’f &R'S‘Bﬁse °s\t,%§ i ons.
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over frequéNelghbaleds by utilizing inter-band hashing using the Extended

CDVA el Li ssage CCLM . [009 A further enbodi rent. would all ow a
Sane JUBGEICL | Lt BhodERe R e Mgt ovout IRy B bu SR ARt 11 (e
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[00100] An dseblsdiagmont frequeneiebandyriirthensysieay PAESTaRISIMPENERMESIStPUhEE ECCLM t 0
9o AL AR S AL e St BNEE T apgtafaet
revi sion. [IQGh® thseloff fiequbney barhiodveariant hyseudsts eduld e proddedu frrfaossiband
distributi Orggigtiatiggg i»\!it Sth%clgs%ng overlay paging zones to reach those mobiles in the

overlying frequency bands. Embddiments of the present invention offer the above

hashing features.

[0097] The enhancements discussed above may be implemented with changes to the
hashing process. One embodiment would allow different registration periods for
different classes of mobile stations. This would allow the network to divide the mobile
stations into classes such as regular and limited mobility. For the mobile stations with
limited mobility, that is, those moving slowly or not at all through the system, may have
a longer registration period. )

[0098] An embodiment of the present invention would provide an improved mechanism
to distribute mobile stations over frequency bands by utilizing inter-band hashing using
the Extended CDMA Channel List Message (ECCLM).

[0099] A further embodiment would allow a band or subclass query of the network
using the overhead channels. This may be a solution to the problem of frequent

registrations due to a change of frequency band by the mobile station.



frequenci es through wei ght -based hashing. This may be acconplished by addi ng
a new paraneter to the ECCLM frequency weight, for each frequency to
indicate t j associated with that frequency. Th y wei ghts
are taken in %ﬁg@g%ﬁnt when hashing, that is, a lar gergéeﬁpé{%)ﬁ%ﬁ@?gned to a
frequency results in nore nobile statio;s hashed to that frequency. [00102]
A still further enbodinment would allow inter-band hashing. This may be
acconpVl9fkd byAagabagiment ofdheByentiosamevidessabangaments 118 a#iP%subcl ass
paramet er 4,0, 836hh)shibOfnd HRHHENNs MBFSMOBOR! REF HsACHUAMSITRY i ng band
i nformati otﬁlﬁ?oaf&;%asgygfreqﬁleﬂfg?g@ﬁsna tﬁzﬁl egacy parfg 0 S1. h& ECCLM Legacy
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stati hash t o a freguen differe band..subcl ass, or different
pand B! ThoAstind shirSrar hafl oot iRLtlorn AR rbiPt REERPRG ebtess. Tvo
| evel hashifiagueneds tesughheei ghitriagdd iRkhibarThic han ge accotiplisticdebynadinge sewat i on i s
inthe idle state. In this enbodinent the nobile station goes directly to
the idl e stappeterfy e GGl frpeigneeweighie formeh fregienpy fsindisaterte aleht st ate in
t he new ba f I i L:Shil : [ n cases
whor e the. ovarsaats ECHENEKe), TALE AL bBnp M ENAL i siRuleRligh L od
Figure 11 $hswng, thet he ldiges exkighe ebrigngd ¢oa fitcgabnay résulis inwpereanaliletstationng

l ogicl/2 a?n %eﬁfrtwfﬁd iun t he above paragraphs. [00105] The above
enhancenent&"S1 oW t e HoBi | e station to avoid registration if the ECCUM

resul tfegio2n a f pegtilefoyhdagiibaaagewodidi dloweshtblBanidnhdsBing. dhé Ma@nbsyst em
resources since_the nobile station avoids wasting battery gower on receiving
pagi ng and 2°GoBIskee: PyriddEesagetuensy ferl clash andiraiffeaBencyy Saenttesur ces is
reduced, S'p_ﬂﬁﬁxefe?etosb!&heﬁhe@eﬁéh%eﬁ%. SERde f SMRM afE33R0R bg_&fdﬂfgf bhfy hash
nmobi | e stations to frequencies.” [00106] The two | evel hashing reduces the
occur r ence infproipsion teleganydeauencidsan theldegasy pett af the ECHA. kégacnirbquescist at i on
performs a i . fi:RLOEESSES. the new ECCLM and ends up in the sane
band it vvaggﬁlrlgg\??lgﬁsray(jb%eé(lisﬁlgg?ﬁcﬁg}fi%‘ir%on two-1| evel hashing isolates

hashi 601381 hi n A fobilgeradyn beaydhashi toea Steljhdncal dnowvidifferéiir bandf subelaeney band
re- hash if.needgd. 2006/ 094253 PCT/ US2006/ 007809 20 [00107] Figure 12

i |lustrat e Sifferent F‘éjp"\s{g&fﬂteﬁé‘bt%d }r’éﬂ’/fé}auﬂ‘éélllﬁ"}‘?ga g lgyel éﬁ%%‘_tﬁ Pfﬁ?ﬁss-gqu he

i nventi on. 1@&@%a@mﬁgﬁéﬁceslt§99ump&% Bgnd/!fhﬁﬁge% RehefBRY Ax@oiﬁts@&ﬂoﬂ@i K Rl the
channels contained in the ECCLM and elininates those channels it does not
support, af@tesdr thes embpsliroent dise mabiilé stetipnegness diedtly tortbkerdle stater Ghis detiat abl e

hashing actosg.48s Gusbat éf(m)%s t$ the! il&Fe state in the new band or new frequency. This

action is intended to be used in cases where the coverage of the different frequency

bands is similar.

[00104] Figure 11 shows weight-based hashing coupled with a two-level hashing
logic1/2 as described in the above paragraphs.

[00105] The above enhancements allow the mobile station to avoid registration if the
ECCLM resulted in a frequency band change. This results in less drain on system
resources since the mobile station avoids wasting battery power on receiving paging and
redirection messages. In addition, drain on system resources is reduced, since the system
needs to send fewer messages in order to hash mobile stations to frequencies.

[00106] The two level hashing reduces the occurrence of band changes by the mobile
station when the mobile station performs and idle handoff, processes the new ECCLM,
and ends up in the same band it was previously using. In addition two-level hashing
isolates hashing within a frequency band while still allowing for a frequency band re-
hash if needed.



past, nobile stations were required to support all channels. Since the

i ntroduction of new band classes that extend well beyond the current bands,
this support cannot be guaranteed in the future. After reviewi ng the |ist
of channel g ol Bogdd g:lhj,ECCLI\/l in step 1206, the M5 hashes pgdtgs8osriide t aki ng

t he aggregate wei ght assigned to the channels in that band into account. In
step 1210 the MS elim nates channels iz0the ECCLM that are outside of the

chose guency. band. In ste 1214 the MS hashes into a n Wi thin the
chose qlpihuencélgﬂ%]dz lutl%fﬁt"ﬁd ¢ SiERS %fcfg v levelraghing @%@u%ﬁ?‘@ﬁf&t of [ty 108]
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supports. network may al so guer as to the frequency and frequency
band subcl¥séke MSdtaslmsentgwﬁpo 1 teking el aggreghiorveaght @ﬁﬁlmdﬁ@@m c\zb@nlneh a a
status reque i The
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perforned ng ban nclres provi hi'ng across
base stat smm*sa,sse[s@@iélle:]t aAreqagidyt Somiak peovidded iamesthania ltelrepiove indeupponed he base

band Subcl A1 Hisesth B HERHIOR SR Fndhey BT TEHHG PRCS dur g
regi strati geque€y BRRGABOAReSHRGAS WRARRS/ ]QQHe‘SQx%rhe%é rﬁé&@a’g&élbe‘ba&@ét&t‘f&r

enbodi ment provides for the M5 to indicate any change of hardware
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supports. The network may also query as to the frequency band and frequency band
subclasses that are supported. This information is received via a status request which is
received by the Mobile Switching Center (MSC). The MSC passes that information
down to each Base Station Controller (BSC) when sending a message to the MS. Even
with inter-band hashing the MS must perform a power up registration whenever it
changes frequency bands or frequency band subclasses.

[00109] Fig. 13 illustrates two-level hashing with assigned weights. The ECCLM of
band class 2 is transmitted to at least one mobile station. The mobile station sorts the
third CDMA channel list and discards frequencies, such as frequency 3 in subclass 1,.
that are not supported. A two level hashing process, as described above, is then
performed. Sorting bands and frequencies provides for stable hashing across base
stations.

[00110] An additional embodiment would provide for the base station to signal in the
overhead messages the frequency band or frequency band subclass of interest. The MS.

would indicate its capabilities during registration.



added to the registration signals a nobile equi pnent change. This triggers
the network to ask the Ms about the new or different hardware capabi lities.
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transm ss comuni cati ons system has been des Those of skill
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information, signals, bits, synbols, and chips that may be referenced
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t he enbodl di s€l osed herein may be 1 nplenmented or performed wth a
digital sigptal rfredxise%pmﬁ@asmr anawommanelatth%wfs@%ﬁef chskﬂht"é@lﬂfhf‘tfﬁl%l rcuit
(ASIC), a fieldp E t h Iy e logic
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i nstructions, any conventian
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descri bed hapgis e v QERDSRNtsTENockdY MYdAREOUFbitsPAnd Biefy PRV RESOr , but
inthe alternative, the processor may be any ‘convent i onal processor,

control | er desaribed cesoemallp| ineterms raf gtharmeunpiéonabii Whetherc ghe é\mcaynaérﬁy livgi c

el ement s, mplS e%e n%g?%/r% arﬁFﬁEEfﬂf%{‘e @eﬂ&%@%%hec %D'aﬁlngul Rafish BRM memory,

fl ash rrermry, sters, hard
di sk, a rerdevighl @nstrfiits impcied BNhe m’veﬁﬂysﬁtehersmﬁednaﬁisaﬁi @mgmzemm um known
in the art. An exenpl. ary. processor i S adéee}nta eousl cou% gg ‘YJ% t he storage

modi um o AeRBTIESHIIY A SREHARATIRP e ARAeT NS5 SUB BUHSSS 5966/ 007809
22 write | nhBlefhi 8 deQuibbd fundhiGHalG o Bath ikichlhr bilicaHi ok AiAkhiies (ehe St orage

medi um may b integral to the processor. The processor and thé storage

medi um may vegeusdidlustratiyve lgghtat blocks, modules, circuits, and algorithm steps described in
connection with the embodiments disclosed herein may be implemented or performed
with a digital signal processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other programmable logic device, discrete
gate or transistor logic, discrete hardware components such as, e.g., registers and FIFO,
a processor executing a set of firmware instructions, any conventional programmable
software module and a processor, or any combination thereof designed to perform the
functions described herein. The processor may advantageously be a microprocessor, but
in the alternative, the processor may be any conventional processor, controller,
microcontroller, programmable logic device, array of logic elements, or state machine.
The software module could reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a CD-

ROM, or any other form of storage medium known in the art. An exemplary processor

is advantageously coupled to the storage medium so as to read information from, and



The ASIC may reside in a tel ephone or other user terminal. In the
alternative, the processor and the storage nediummay reside in a tel ephone

or other usgs.doghdefdal - The processor nmay be inplement gdras,a. AR nation
of a DSP and a m croprocessor, or as two mcroprocessors in conjunction

with a DSP core, etc. [00113] In furth2z enbodi nents, those skilled in the
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i nvention d¥<&r itrg%B’e ’é‘r@f‘%c%@?fenfgf e PE%W%G“F%@% oﬁé‘?sf‘ﬁ%%{?mor der.
Furthernor gne cRért RVEE SldRsTeRiver OWHeBRY IcON@MALE OR RAWI,DE Ha%6E,| Hedmer cl ai med
in the singular, the plural is contenplated unless Iimtation to the

si ngul ar | SeqeR@Ary starpge Hediaedhe [rowuctions mayf by stomde b ddVarieny ©f afiachine- pr esent
i nvention ' ol ‘ nL_to one
of " or ci nar AR 47 SRERR ooy BRE D A5 EiRElg, L Rl i nBRRBHERL L0 2
made to the Rehfboatraygnhsgnete ¢dpr, decohiosed-mily heutory (epaROMIgr EEPROM)E spiri t
or scope of, the invention. Therefore, the pre I i i not to be
i i Cod e CBH MERONG Gish QR FHOEREOYE (o g RO EORMARYE) A | s
CLAI MED | Sop@chl tpbY \bfRr $purh™BirBQdr bREr RRKH1O 84T B@raketniid B¥Bking W@t - based
hash conprising: receiving a |ist of frequency band cl asses, each of said

frequency BahanalQedenswisaignimagiaa wei ght assi gned; hashing a nobile station
to a f[b@ﬂufncy dand tﬁé ﬁ)?égoﬂ?gscﬁgtl&ﬂretslﬂgwX\ﬁiug@étiv%se%{bgﬁﬁ'\rgenisoofeiﬁeclﬁlwention,

it should be noted that various changes and modifications could be made herein without
departing from the scope of the invention as defined by the appended claims. The
activities or steps of the method claims in accordance with the embodiments of the
invention described herein need not be performed in any particular order. Furthermore,
although elements of the invention may be described or claimed in the singular, the
plural is contemplated unless limitation to the singular is explicitly stated.

[00115] Preferred embodiments of the present invention have thus been shown and
described. It would be apparent to one of ordinary skill in the art, however, that
numerous alterations may be made to the embodiments herein disclosed without
departing from the spirit or scope of the invention. Therefore, the present invention is
not to be limited except in accordance with the following claims.

[00116] WHAT IS CLAIMED IS:



of said frequency band cl asses; receiving a list of frequency band

subcl asses for the frequency band class to which the nobile station is
hashed, each frequency contained within the subclasses having a wei ght

assi gned; hashing the nobile station to a subclass channel in the band cl ass
based on the weight assigned to each 2f said frequencies contained within

t he subcl asses; and using the channel for subsequent communications. 2. The
met hod of claim1, further conprisieﬂflghier the step of receiving,
elimnating frequencies from consideration of subsequent conmunications if
they are not supported by _the nobile station. 3  The net.hod of claim1,
further conpridimghodior Berfa{Edng % q-ﬁﬁelrﬁﬁslﬂﬁgbaé?%'ﬁsg OMBIHNEr equency band
class, el raspinigiarist ot e kead clasies, caehhal Qi fiRquerFyotand § %’raﬁgm‘ga

communi caweightassigaed;ar e out si de of the frequency band class. 4. An
apparatus operable in a wreless comuni cation systemto performa two-Ievel
wei ght - bakslingasthebilelseatiappas feqeency bard dass hased op tlecwsighirassiguadfto gaghed f or
recei Vi ngofisdid iéquehcyf s@geRRey; band cl asses, each of said frequency band

cl asses having a weight assigned, for hashing a nobile station to a

frequency  LaRtheCl 1R 8f RARRAyFhnt REIREG!THr BE Hegit@dy bohdeass toIvhRaitek f requency
band cl aﬁ‘@%ﬁe stglf?(gn iS ﬂgﬂeg{,d%lgléﬁ‘e({]%%y n%t&iﬁ&%ﬁﬂﬁ%eﬁﬁﬂ@las%@ﬁﬁ?g%ei@@ﬁ t he

frequency nddc ass to e ile station is hashed, 'each frequency
cont ai ned %ﬁ?ﬁrn t he subcl asses having a weight assigned; for hashing the
nobi l e station o a subclass channel in th an cl ass,based gn the wei ght
assi gned PEgdRe B‘Pbi%ﬁtﬁ,f‘?nrt@&&éﬁg?séQ%ﬁi ‘ﬁ?%%hg'aghﬁf ﬁasgé‘gn Ebeu%%& Usses: and
for usingassiamed iueask ol 52 IreqHsBeIgs eaMainagnithin e sPBrss A0 a menory coupl ed to
the processor for storing data. 5. The apparatus of claim4, wherein said
pr ocessor usigg therchiymel fopsubsequenhegmmepicaifonsr  receiving the list of
frequenci es, frequencies from consi deration of subsequent comunications if
t hey are not sUppmethed obylainhé, fartbéd cemptisingon. 24 6. The apparatus of claim
4, wherein said processor is further configured for elimnating, after
hashi ng t Bge ROtk SoSleadiviap, dithifatfnoerdedies FanfcdhkRsgtiof bewbmf@ems from

o]

consi der ak, gy Ry R IEAUPHE HEOMRINGAS RORoblIakadie Outsi de of the frequency

band cl ass. An apparatus operable’in a wreless comuni cati on system for
performng a twp-_| evel i ght-hased hash. the apparatus conprising: neans
for receiging iﬁ?W?ﬁongggggEQH%@“BQH@“%P%Sses, each of said frequency band
cl asses having .a wei assi gned; . .

after haghing the rr?oq)tile station to a frequency band class, eliminating frequencies from

consideration of subsequent communications that are outside of the frequency band class.

4. An apparatus operable in a wireless communication system to perform a two-level
weight-based hash, the apparatus comprising:

a processor, configured for receiving a list of frequency band classes, each of said
frequency band classes having a weight assigned, for hashing a mobile station to a
frequency band class based on the weight assigned to each of said frequency band
classes, for receiving a list of frequency band subclasses for the frequency band class to
which the mobile station is hashed, each frequency contained within the subclasses
having a weight assigned; for hashing the mobile station to a subclass channel in the band
class based on the weight assigned to each of said frequencies contained within the
subclasses; and for using the channel for subsequent communications; and

a memory coupled to the processor for storing data.
5. The apparatus of claim 4, wherein said processor is further for eliminating, after

receiving the list of frequencies, frequencies from consideration of subsequent
communications if they are not supported by the mobile station.



means for hashing a nobile station to a frequency band cl ass based on the
wei ght assigned to each of said frequency band cl asses; neans for receiving
a list of frequency band subcl asses for the frequency band class to which
the nobile station is hashed, each frequency contained within the subcl asses
havi ng a wei ght assigned; neans for ha&éhing the nobile station to a subcl ass
channel in the band class based on the weight assigned to each of said
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to a freqlexeloyeigardsal hasls, thagppdratys comgrisiegght assi gned to each of said
frequency band cl asses; receiving a list of frequency band subcl asses for
the frequaieans fbardeicingadist of frdguerity Hahe classbs, leachsdfatiddfrequsndyamhé diasseach

f r equencyhoaig aiveiglt akighéd) t he subcl asses having a wei ght assigned; hashing
the nobile station to a subclass channel in the band class based on the
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query |anPWMh©W§@hl%%§Pmbne of the band cl ass and subclass of a network via
an overhead channel. 12. The nethod of claim11, further conprising: using a
r egi st rat meansger hashinp ahsendolile ativhas s safclass cmbnélén thewbaoe claghasahen thet hod of
cl ai m 12, waiger sssignedie catlasSsaidnftdquessesatonta@rd twithiveths aliteddsesd; indom a  gr oup
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8. A computer-readable data storage medium having computer usable instructions

stored thereon for execution by a processor to perform a method for performing a two-

level, weight-based hash comprising:

receiving a list of frequency band classes, each of said frequency band classes having a
weight assigned;

hashing a mobile station to a frequency band class based on the weight assigned to each
of said frequency band classes;

receiving a list of frequency band subclasses for the frequency band class to which
the mobile station is hashed, each frequency contained within the subclasses having a

weight assigned,;

hashing the mobile station to a subclass channel in the band class based on the weight
assigned to each of said frequencies contained within the subclasses; and

using the channel for subsequent communications.

9. The method of claim 1, wherein the assigned weights enable a nonuniform
distribution of mobile devices across frequencies.

10.  The method of claim 1, wherein hashing is based on a maximum protocol revision
of a mobile device.



15. The method of claiml, wherein the hashing weights are enabl ed and
di sabl ed across frequency bands. 16. The nethod of claim 14, wherein the
hashi ng wei ghts are enabl ed and di sabl ed across frequency bands. 17. The
apparatus of claim7, wherein the assigned wei ghts enable a non-uniform
di stribution of nobile devices across2frequencies. 18. The apparatus of
claim?7, wherei n hashing is based on a maxi mum protocol revision of a
nobi | e deV| ce. Th aratus of claim?7, further conprising: neans for
perforning-a UE’r et ?fﬁ%tla‘%] I, dyrthep sQpPiiRg of t he band cl ass and subcl ass of
a net mrmerfﬁrramm BB lﬁé%amer@éwﬁ@wne obthe pprd elpsapasihclass ocd BFHPHK Vif ur t her
conpri si nyt OVeEEAS chasnelusi ng a regi stration period based on a class of a
nobi | e device. 21. The apparatus of claim?20, wherein the class includes at
| east onelXel ebteadethodof daimgt, dunthec oorsprstingag of regular nobility and limted
mobi | i ty. us?id; a feRBtragpagedibd baselt oalaalays éf a mbbiledavidedashing is alternately
enabl ed and di sabl ed across frequency bands. 23. The apparatus of claim?7,
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14. The method of claim 1, wherein hashing is alternately enabled and disabled across

frequency bands.

15.  The method of claim 1, wherein the hashing weights are enabled and disabled
across frequency bands.

16.  The method of claim 14, wherein the hashing weights are enabled and disabled
across frequency bands.

17.  The apparatus of claim 7, wherein the assigned weights enable a non-uniform
distribution of mobile devices across frequencies.

18.  The apparatus of claim 7, wherein hashing is based on a maximum protocol
revision of a mobile device.

19.  The apparatus of claim 7, further comprising:

means for performing a query involving at least one of the band class and subclass of a
network via an overhead channel.

20.  The apparatus of claim 7, further comprising:
means for using a registration period based on a class of a mobile device.

21.  The apparatus of claim 20, wherein the class includes at least one selected from a
group consisting of regular mobility and limited mobility.

22.  The apparatus of claim 7, wherein hashing is alternately enabled and disabled
across frequency bands.

23.  The apparatus of claim 7, wherein the hashing weights are enabled and disabled
across frequency bands.

24, The apparatus of claim 22, wherein the hashing weights are enabled and disabled
across frequency bands.



