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SUMMARY

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:
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[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.
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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.
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[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 V2.

[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 modemn 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
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communications such as those conforming to IS-95, forward link and reverse link

signals are transmitted within disjoint frequency bands.
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a shegleregemaradentay obeo haxedoth siagle Sidainubipdd Yihn@hit and receive
nobile. As shown in FIG 1, various Mss 106 are
antgidSer sed t hr oughout the system Each terminal 106

[0040] commebﬁ@saﬁom (Ms@tldaeﬁsthe ea%r darQQ '}/tﬂeyﬁigar@eb@?aﬁonary)

stations 104 on downl 1 nk upl 1 nk”at any
or ppohideit  Aepleovdi mgFI@‘n 1, f/momM&plQﬁ arpidisphised ﬁmbmgﬂmanﬂhafs&stem

whet h t I desi d d..
oy e e 0o R B G oY A 7GR B PP e eisg dtatons 104
on e HbWhignK ArANSAnkSAt QRS gh veA Bkt dIpendIAS 8n Stolek i }e whether
Soft handoff in CDVA communi cations systens is we

sofk A off nist geplayed apid Wheth¢esidei tseminah igledesigned nand, sperated to
ol il oot Shofoi AR08, 03 Tl v
statByss €301t hartdlofflini CDSIs c@ni@dnications 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 106] on the downlink, BS 104B



the assignee of the present invention and is

i ncorporated by reference in its entirety. [0041] The
Wl n2k3 refers to transm ssion fromthe BS tRCT/O820M3007809

and the uplink refers to transm ssion fromthe M5 to

the BS. In the exenplary ent¥odi nent, some of MSs 106

hav. [ ti r.egei t n
% A 5 BRSBTS A BRI, s s
ont 0 M5s 106A and 106J on the downlink, BS 104Btransmts
data to MSs 106B and 106J, BS 104C transm ts data t .
[0042] t er ninprgRsing gemanthipr YIS dp@dmwaﬁ@p@@éﬂh@ CERAREIAN Of sFrvices
n | f
vl TB8 WIBIRs o ERIATePAIORS HENO3P WO ne  development of
spdegfi iatogyrvise |Aed theo ahdvendexf edap memtsofteds Padi fhecnumber of
data servjices. As the anount of. data transm tted

trapHIsHOND SHICIERSESy hsRTCOTIEE nEICTRENE séglpoft?ntbéeomé]éze “available
baﬁc%'{fxl fi er'.f]ﬁ‘ﬁ!:ﬁ’tl}] MPRALBEBhallYQ MidretRe aNRbLIRB! £ HeHIHWing t froblem.

y. ‘Additional Iy, interference becones a
Clmm@pilcbnd:lanns magbllﬂ?epm wh'thmmgsmxssxpm viagrbs seayefficfeady. There is a

nee\gclt1 ntilgﬁ: Sk {)?e?tg)lfng hOfl ﬁ’e gge esgaftt o%ls ﬁ&kfﬁ% melIBFer %aﬁd% while

avSidaigl ﬂﬁ}%c@s‘é@ﬂ fetuehd} %dﬂgéﬁjslﬂ/\khd &Eetiplirdighghodiment, system 100
unnecessary frequency changes. In the exenplary

illestrgtsdiinERE; 1 w@p@ﬁﬁem@lth A CHMAZOR wiTRlosy @mqmv@ahon system.

ooy SOTSERLETS e GRS 5 I G ocsin

in &t@DM)WQﬁ@&SESIeiWc@mghmdmmmstem |Figure Cest®iwscpni aveaview of the

CDMA20Q0 wir el ss nmuni cat on S ure 2 sh
cal Proseevng Eest 2qh &2 ﬁam?ceﬁ%% g%%é'%&?gee @Sg BayeerS iy U2 After
pol/eP ?S 1P 8RS tHAhBRbAS %15@11791@1% rtatélP21020R .- théfMISbile Station

powe p, the Ms enters the M bile Initialization
Imsmhzamonzsme, the mh@ldvpmwssestf@t Mm amdu $ynel Fhamelsnto acquire and

syé’ﬁt@%ﬁ@ i R RATARSRRES SR o, B RS M tgption s, the

MS Yiselo i) anLdR%nm%ﬂ& %F)bﬂﬁgoﬁdws Mabpiof ehd Mhitikladatioat Tk, S@é’dt@nce the
t he M5 begins ana node operations as part of th

Initigliz4tion; Ee@k 286 isTeosmD etz@ enalqm B0de RECIPAPRS eandu 25 4k @ﬁbﬂ%é% fully

B BRI £ AR g BT S e v

IdBCStM'br:’L]nlg the systemtim ng, the mobil e enters the

deState 214. [00 i.nt dle Stat
o0 oo Bl e, hamotile sionifet e, Pag Sl of B Forward
gﬁ%ﬁ CRhnifel aneelm)(6-£&le év%rﬁe%ﬁ%ﬁ%&ﬂféfdlﬁ:@%dé}ﬁ@hsages
ected nmessages (such as a page nessage that
(smcrhx:lascalpege anssagc it igdicated In fncomingealBSrorpdhe BSe Fawven Fontrol

may. al.so b le th e
i 158, SeomeTorRR i s, R e ol St 2Kei e e M
m&RE He &Bﬁféﬁﬁ|coﬁMHneD®CQHW§)e%ﬁh§fdg@dtﬂaﬁﬂn jildIrandoff, and

handof f, 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



position determ nation. These actions are necessary to
assign a frequency band and frequency to the Ms. The
w@agsngi2€hannel nessage may require the nobi | eP€DUS2006/007809
respond with an acknow edgenent (ACK) nessage or
originate a call, or perforfregistration. If the M8

et ERTE!HE AL R3S LRy S TR QB faon
Mdsﬁhgkfwa%gékmp&'n@es&s&gate 222, the I\/S sends massages
t he base_station BS on the gtg é nneI

[0046]  Enniiniiec bl S@iionAREp. o et F'ftafey 7all ghe BS and MS
cotftil * Sl%y ﬁ@ﬂ%éﬁaf&%ﬁqsfl\sﬁéQaﬁdhﬁld“@e%seeﬂﬂﬁé rifndr@gimeh carry
annel or

recel ves anacknow edgenent
use(réﬂéhnntmraﬂuo@msmce(ﬂmdrdael transm ssion other than an

I hati on, Message or a Page Respanse Mess 0
00471 ) HERoR1 i CBF AR BIPO 10| B ERE A 91 B i ARRI T det
traﬁérﬁ&ﬁon@%@d ddBsteBSoaNEhdMR1ALS THASERIAs DY M8l users. FIG 3
dedi cated Forward and Reverse Traffic Channels, which
illustratey ths evperatioor el theohasessfationas1 Wb iftom - diat BIG. [ D% Hptailed
e 3.S.one t
v PR TS, LB AT POBEE R Y A Sotr )
316 ¢htedadel wigh & packeihasiotiimtdrfaceB6.iBse stagion sontfdller 3 B0 includes a
illustrates the operation of the base statio 10
Ch%fﬂ@hwsﬁl‘féulei 31 €or scheduling AapERiSHERS ALYFSH gaﬂﬂer ip‘ﬁ channel
base station
Sc%’giﬁ aélje%gggs Qg&g d%l[naflge Ecggbctég}l\%ﬁjtlﬁ&g packet network
[0048] int énfaaldmo&%he Bhamet tscliddoler GdAt sedddtse the3 particnlet Wdesqeeue for
channel hedul er hedul i n m.ssions in
trag§TaER 2 0B MRS it Slerii e SRR RaL &M el from o
dafila(%éué §30 Qn@ﬁrciv'icﬁsﬂstﬂ"tﬁé Sthnnd1 QdBdnt B6 AeHEHrans@Assidh® the remote
nnel schedul er 312 selects the particular data
statjoe wesobiatedt reifts nthe silga. qauve 338s ochat digcussrehthelgw.ofthe  channel

e R R b o bR VB A el

trank@R§ighsSSi on to the renote station associated with the
dat a queue 330. As discussed bel ow, e channel

[0049] schdase etation PoBwplEtH0 Ay GRRiHE PERY ﬁeﬁ%mrd? FgCRife 16, although
"?388%9 o% nSeld. %”ﬁa'i“shﬁﬁﬁﬁyn E‘aclfastefé(:totrre"l’é}ﬁéﬂt %3598 assigned to

ase station cont 0 may contal n nany
coagbleatnomustaimnbeawadboneadt mortegihase stagionn 820 sn@ homnqbde station

(ogicSiogiba T SO HEme ot SRt PO BEIERERR Bris B refgpeestation
caﬁacﬁ)%trﬁ Bidcensr 320 ianskoRn& BPRiel fecll AL paRR theGbm&ROWMon. Call
sel ector elenent 316 has not been ‘assigned to a

cogtrvleproqmmrﬁé 8shen dioaets bnat statem3Zbio page thesgmotestgiong
[0050] I nf of)ngldso%];cet Q&Z cor%gm% % (ﬁ)ﬁgﬁt}; I&e dhts nR/‘ﬁf“chsltsatB' l%ntra&%{ted 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



[0052]

[0053]

[0054]

[0055]

control processor 318 then directs base station 320 to
page the renote station. [0050] Data source 302

W@ owbad4283 a quantity of data, which is to be PCT/US2006/007809
transmtted to a given renote station. Data source 302
provides the data to packet lfetwork interface 306

Packet. terf 30 h d
thg B6eeie Vet ahi iR g dpist: Sl on b Baafipn pih the
syReROMPtioRldah e And A idtiBe sIRhARMIALBA cBAB] Bess3g0 td Rfine its

communi cation with the target Ms renpote station. In
tinging festearplhe M2 mwdsqmlm for apch 1@a$§§01yi8a<m a3irg CDMA channel

begogiep ¢l I%IQI?% %tllgl%t @1 lﬁ}%?fofﬁg%&]%gt?ﬁtglo %hserllec% gﬁot}ler channel
ori dhbtheBk{sté@h] The pée@aﬁﬁg préuess {¥emdt gandaidddd. anﬁhﬁlewﬁne needed to
first determ nes the t%/h pe of systemtimng by
e

acqyiy R |SYr°g§effléli*aYLf§‘<RB‘P‘E01b SistemgERlegnentionyi | ot si gnal
carr t o
im0 4 EFE 8 o bty 101 Moo AL el €D channcl.
Thaeaf |pdbmt man 1n<ﬂudieo ortiogduak tiefsrhi i eyesich pdotisz apace rtime tshreading
t he synchr.oniz channel and.can r
DIl R QU b i s i B0 e DI avil ot figd any of
thdsd rpﬁlB@becJtﬁ:@ thERe PRYtsSRE bR RiffeRént WalkP cddes 388 ARG BR Rquisition
si ngl e CDVA channel before declaring failure and
Prﬁ@lswhmm@ll%s sspschémg oy demValshe-on t o sel ect anot her
cha not her h e n [ OC
ot Qs APEAG i SR R BERE o sBCEFR e Brossege 0
fuﬁh&txeffhemiy tiepe @ eoR 4 hlﬁw@syﬁlb EfmldsITzﬁideﬂiﬁﬂtlaigtlﬁmfouh@%&ie sync
CDMA2000, there ma e. many pilot channels an
chgmr?én@esem Epparspiegh c?ﬁﬂ;@le RGPS ISnHpnSTREEd d‘@mmuously on the
I S t
syis?(g{rrglgglﬁggl %}faﬂﬁa ‘Thfs rﬁés‘é%&ﬂ)fo%d@é i %tolgﬁep %ﬁl ﬁ'lf'dH?:[‘lathl‘l to refine
itsatigung iandotw, r¢dde tlmo Ipaglagvw}iahnafloﬂ“yﬁ)maﬂy,anylyofthet MS_STATE and

'{%é@§ﬁ%ﬁ 8 se those.pilots are on different Wal s H
a5 Ehangs S ettt i S PR BeseEE SREnFBERe | s
seargf bl |ré’cei\férs 1%1‘1?1'21&9[1 o8O ad b@%cﬁaﬁc!i}? ek Eﬁlchaeshannel

synchroni zati on, reads the sync channel nessage to
mésgagentbat alloMsrie ta d@emfmne igrethier guaas camahmiente wethfthalbase station.

T kil AT EH8ne B0 TR FRERMEnRTRRRREG:

on tMIOBsPNRENORI Thiki G¢ldClvatiey a Vil thRSiS a@ie Baguiuge protocol
the nobile with information to refine its timng and

to FEWsonsEPRAtGHMY thhaehde. This/yaleeis|sipreghy ghetrh@vﬂe
channiy roace mllprorb e s O7 PfoRRa thy W Tl s e

r ec Viie P {RE G Friititel roimithnmmrotoeolraeieion ol inoobilerthatitke base station
synch channié nmessage that. allows it to deter

whetHEPoT | RBIGY 1h SR §8ECls; 37 oNIOB_P_REV

Thi seNig oF ety Oﬁ dogs ﬁ&taﬂembﬂtotdaaulfr@éér@i\ee B tidt 8Ysn | But returns
the .sync channel nessage:

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.

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



MOB P REV - This field contains a value that is the
maxi mum pr ot ocol revision supported by the nobile.

wabios/oybzie is stored by the nobile. P-REV - TPEI/US2006/007809

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

ang} thg exigndeh

maxi mum pr ot ocol revision sui)ﬁgrted by the base
station. MNP REV - The mn m prot ocol revision of

. ' . j .| f L
L Lo e -
thdaasssagy olttiag @hinned Creghtatd orshtipGation nidisdge s teMpared to the

but returns tqQ systemdeterm natigon to try to choose

stgiedt warenss siugpherpioensurenthasthe mebylg hag the mast BWIey Ragameters.
MR ERinc PEChRA08 ) S ERL L RIS R4

e receives a
syncWihkrinéhe idiessaig the maobikahsy pdréormathe éoltifwing functions:
P _REV I N_USrF to the lesser of P _REV and MOB_P_REV. The
mobi | e wi PFIOIBY Paeihy (hepned MGAOEEE L features that are
not suppopé@sinPitofRiriion prdeddakes; [ 0055] Once the nobile
has conpl eted system acquisition the nobile enters the
i dl e st at perforhethe eesprisgl te oyerdirad informention lwpergtioh (ia response to a

- _ i | b .y, busy. int he i -
Ctater 1 i PRt BhaEey el Y filler CpRea channet st

pagi ng chaiesaks ofiatceps paessRE hbgagyssage on that
channel . Overhead or _configuration nessage are

conpar ed PHIAREthe mobdy steligh epecmAiGh9BeatP% ensur e t hat
the nobil g, has, : : .
MDD | o- di 98] edﬁ‘?m?“s"?géé‘é‘ﬁg‘? {e??dc%ﬁScfg%&t%gg@r;"tcgsrs%ﬁgnoé’e%aﬁé’“’
i nt ended perfworthberobilp 6@E6H oMBinkeon opdritéon; dl e st at e

the nobile erformthe followng functions;

oer f or m pRGTHE: BRAGE SHERAR FBF1A8E (raHupRg PR pperation, if directed by

regi strat ieghsbt0¢RHHNR 8 mdigikor m t he response to

overhead i nformation operation (in response to a

syst em paperfsneths mabde sigion peveihdovn ppesatioressage, CDVA
raneters nessa

h . L : Py .
(|::) e??grﬁ%[ %‘%(Zdo 1 eléls'fggrg F%PP%% gogzérgqeﬁ@tn&%s%% 95T GRD $dentification

mpsab@r private neiphbdreliss tnddskape, exwrdedagldbaERsAEe redirection message,

processi ng o}ser ation; performthe nobile station
N ghangel lishgrepsngen t he nobil e station

ﬁ Z SRESuldr Qgﬁéthéﬁﬁf?&tigﬁ’ %e@gdgg gp?l 'g?lr\ﬁgfte ﬁ%@}@gﬁ Fée{ ng%g%%eoarr]e used

r to transm a nessage,

topoppert CDMAdResddenaces. [ 0057] CDMA2000 uses four

addi t.j onal over d nessages: .user zone identification
’Hle exten ede gf?)ggl service rgdelrectlon message redirects mobﬁes to another

system. The extended form of the message includes the ability to redirect a mobile as a

function of its protocol revision.

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.

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.



nmessage, private neighbor |ist nessage, extended

gl obal service redirection nessage, and the extended
wEDibog2annel |i st nmessage. [0058] The user zOPET/US2006/007809

identification nmessage and private nei ghbor Ii st

nessage are used to supportl@DWA tiered services.

[OO ext ervice.re ec
[0062] f edi é g sr%)g/l %?%gogﬁg? h%s 1Lgyf ct1 éheeé g@%ﬁ%rgc%annel
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mEil rgeiotnihe alystemiyiacimdtears tespepe intsegh T2 ‘I/ftllﬂls tsystbmrdmei: not use
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system paraneters nessage al so i ndicates whether th
ch@ﬁmmsa @Oor sottating edle@mmrrgrrénnmedl Walsh codesinstpp 318 apdi mglvmg the

ent _on the F-PCH.. he hod of h| 5
SSBEEN HEARRE THSHOBIT 22 rRe i ogsiis LA R 1 termine if
thé e Rna@8? CDMASEIRRNn&06st tHae beBbiséR. BT thidi dx@shded GCIDH@I Blwnnel list
channel (Walsh 1). After acquiring the pagi ng channel
messagerivBs Pent ilds s0pived i icR yaf dinfirarmahile does nob dxcgiye thyextended
CBER PR, M5 he e PP s BN Ui 1 R o b 526, 1
th8 )tﬁdstﬁm Rocisedhie ODMA phmnphgsm@emslagarthé snobdle ndeterpimgs nghether
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mykipde DM AChRBIF A8 PRINE AR erstass £ TE siee naoties the hash
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e system does not use multiple pagi ng channel
wrth)atqumag and prévespng dws@veﬂmad onghedges nifrmmly pne¢ peannel is sent the
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[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.



channel s, after selecting a new pagi ng channel Wl sh
code in step 518 and receiving the system paraneters
wore@sagresi n step 522, the nobile proceeds to sPEpPUSB06/007809
to determine if the extended CDVA channel list has
been sent. |f the extended CBRMA channel |ist message
was [ ' ' e hil e
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par@@bet @hd QY& ¥né biedi t noves to the coverage area of a
new base station increases the nunber of pages

[0069] | ¢ quiNpegutopgmopy regidration s lsespesformed e CBYIA2G08 system. The
hel nent s _an_ overwhel m ng
o R e I Lo i Y R R B access

chanOedesed fe@BfdfiorCOVAe syobile fepiNétk afith e ki steR alBthe blse station

initiate registration. The different types
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



of registration may be enabl ed or disabl ed
i ndependently, which allows cellular carriers to

wWo 2006094280y subset of registration nethods to PEI/USIRE007809

[0070]

[0071]

[0072]

[0073]

their systens. The registration nmethods chosen by a
cellular carrier are a functidn of paraneters such as

h | | hj
Syot i Ma o PG T SEFpnoag: it g Seglhang mobite

Contfe%ﬁla{ea%aﬂyr&ﬁ@t@f regi strations supported by
fields in the system paraneters nessage, extended

syst brnlisiragetaion rhnahee regsiatipmgrcurs whes thgymobile successfully -

0 05309 TR0 TR0y s

powetonvyeysyffitieneinfdramedn talidehufyahe bnbilel andﬂsnh)cb)tﬁmed
ordered, inplicit, traffic _channe|, paraneter, and

user USESnéonsaRasad TegieieionNo g Jieserh sesvices sgrnoried hyoRDMA2000
al sonpe ?Jq?h@%?a_ t itk Iﬁoﬁwz%%@ vﬁﬁéﬁ & Herd B8sdrobhow ng

types 0 eglstratlon ar consi dered non- aut ononpus:

O defldd regsfiagionanétbod choshe bmatnellelar egirist erafunctibn phparameters

ste af er the basesatlons atio
s e iy I SRmnier. PEgPOReEd roypi T Ehia L8 SBlem. g cal
dé'[ﬁ&ér}oﬁﬁti’s'u@s rﬁﬂdeﬁy@@ﬁs@ﬂaﬁ%ytsu@tiﬂﬁml& Qvﬂh)&eﬁ%@ﬂtd\tﬁe@ measures,
status request order on the traffic channel,

CPadai spesigications ffey thespeliple msisegen mﬁéo‘ﬂﬁa§@33§baﬁi iapave. The
f I

dl?ﬁyeéﬁ I?(gg}stfh?toh [%f‘oéelaﬁre?qgiﬁ b%e%r{ag{egr&é ddl%té)g’eglgfnﬁgfééggrg%?%orwmg a

cathiargerrice ¢ Gitingize dr use dhtheiralgstew. r egi st ers when

certain paraneters that affect the process o
del | BegptRiionals) %arEPFLr?&é Wi BHSSIHRHOT meﬁﬁ?eggefFlgure 6 shows the

stﬁﬁﬁﬁ“g%tf & ﬁ%’is@ra{leﬁ nERAdeE THE "JRE@ NSRRI GO ugédaﬁf' ilR¢de timer-

preferred ot cycle, and nobile term nated cal
basad,i matesrup, konp-hased, pcggarsbwat parameter ghhngei and ordered or distance
bl glstra don occurs when the nobil e successfully sends
BROGrE12HSE1 on nessage or a page response nessage.

Th eSRe%lﬁ%e&ﬁﬁQﬁa}C BOVRY 0P U\{/cﬁ kﬁe@%utd)rﬁfn%d@’%ﬁ%nta@ltonomous In an
i dent i the nobile and its | ocation. User Zone based

atrt@@@m@usauegtﬁﬁatlonrﬂ@ mphbile gfater ynitass ﬁ@p@@rstr@@%yn response to an

Qlt B'&%ig eﬁgllljél{lﬁ [dkggétjl Ecl?_ﬁeéﬁ?gl dy éesgtgtﬁo V\go%gr hibr. There

en ers a use regls |on ne

areRdsIMb ¥l autedrhalsaegistaations,rwhish arefdllmtsled elfv:
paranpeters such as the cel| g ar syst m si ze, the
expelP¥Ef- ‘Fﬁnfﬁgﬁ“@?c’%‘tm"r{mﬂi’i S‘hb‘ ROYTS G %“G@P?S from

st at | |ghs 43 alté‘nﬁﬁ:eseﬁﬁﬁ% SYEEeniT Y s%ﬁElYessffbtfﬁ hﬁﬂ% b elnﬁlo Pﬁem

respect to these neasures, CDVA specifications of

t he RoWwern-qdven regigtrstionat-ilba mﬂmlhaclgstdssmhanbepowmw if Preaviously
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.

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



different registration procedures can be enabl ed or

di sabl ed i ndependently allowng a cellular carrier to
Wopsov4263 t he use of their system [0071] Regi BCT/EHS$10061007809

is carried out with a registration nessage. Figure 6

shows the structure of a reglstration nessage. The REG

I: L. d indicate tinerbased ower .u
et et SRR pil R, AL Sl AL o R Sl grossoee
traisndited amthe CIsiAdpaghiey cHanaélson. [0072] Registration
be one of two types: autononous_ and

may . .
[0074]  on- NORSHIREWAYS | FREiraHaR omRsibRis Melidst r andersd. t Haffic  channel,
. : it bat y . . i '
PALLE P! o) |2 P RS RO BT SRR e
abibgi tetupdatoyhd hemb bsetisi atgiter ER)adsitoe docafibe rexistere(VEIR) when
f or of \%g({ﬁonorm S registrations, which are discussed ]
TEHRPUIRS BORETT AT By iRess Phamnel, PR sHspiceaseety shaang! or traffic
chiagsl it powers on, switches fromusing the alternate
serving system or swtches fromusing the anal og
[0075] syst Ehe cplsrsysiemrmaebecomeaawarn of aThebileobithie itsegvengs srea for
It _power ff;; LE. pbreviously reqgistered in.the .
WHERYL esBRY o L b RERREDT G S gRLET A P rigrowine

regeibt bPar 6ggiaitRnSm¥dRage frotnl thie mddXIe). '8 $his hse! Ao ceillasgMtem can
registration - The nobile registers when the distance
onget the &rpbilg do esgistavsingdhg ra9yet €Fderand t he serving cel |

in ' i Leglsi.e thr . .
(00761 0 e g5f 1 tnyfithe Ll koS PRARE g or MO Bells contained in the
omlat. €Fle: mohdevrespomds {o0ME3jequdse ordari wills af cogiveraén message on the
aut ononpous regjstr.atjon can be gl obally enabl ed or
SRR By Rstas S ol SRS BReScasrior 31 e RET RS of
[0077] T egi Ahb@bi dBnlaliRhombes @BERK AN tTRC QARRPIBEERMion. Traffic
regi stration paraneters are conmunicated I n an

chepaeliegigtrationgalses toraamsihiodtin whieh thhenatbivmegsisismggistration related

. 1.007 - gut onoQous . eqgi.stration et hod :

infA G Songle 38, o YA BC DGR o G ERoiRiR g the eatfic

clanfleli gapsds deds . intdHbreAc tordtheNeFed thah %ﬁ&l‘&hF@d dRrrit B8R paging
provide the ability to update the hone [ocation

andegficsisethappelR) the iy Yiéy syssaamanhpioviestios trapsypiyioned yegistration
o SRR R By P ARADN, RISl 4o Wpsaion

fotleiving arcaBy®he exaaplebeborsuenwasgistofions myi dceumnis &l involving

. its cover area for which it does not possess all
mﬁ’ig'sfeﬂ?g‘?ﬁgﬁ?'on required to deliver a call (e.g.,

[0078] ol | PMYvIghn' B€ BdetraBbn ARfRMLGSN A 12CROPES 289 De! AR fol6wing the
nobile). In this case the cellular system can
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



order the nobile to register using the request order.

[0076] Figure 7 shows the structure of the request
woraendrnsl the fields contained in the order. HEEUS2006/007809

nobi |l e responds to the request order with a

regi strati on nessage on the Hrcess channel and updat es

| t registration,. . .
oSy IPh RnS e B R b BB SBH et The Bherpliipn i its ca
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TdhskidaRien MNIID e radee ) N @r & fiClo n% Gh C£ aftialdst é&she[trp 3Z Sgystems

Figure 8 shows the structure of the parameter “change
Ideetgficotipat SBN. ro@men)ai n paranmeters in the nobile may

dir I ffect the process of delivering calls to the |
o083 o P S orEhautoB mRleRBERS Bolifua Bacih PR pebuysaton's
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cir tances the nobile would transmt different
[0084] pomé?“ﬁ’ﬁg TRGY ALY 9PN hsTe e gPobife waliRtbnd basestation exchange
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it can use the information Tn its cal I'rvery
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[0085] S| OtEor tépatitEiEtyCiviBl BIHRE &SSisaidPAChARNE Wi §RSHAE wireless
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ol 8P, LRS- BB RHYe I LD Sy BEOCFirons
mgzaggeng channel . :

[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



[0082] Finally, the nobile station maintains a call
termnation indicator. A CDVA phone may be programmed

w0 pbepensent |y to accept calls when in the covEPCEHYS2006/007809
area of a base station bel ongi ng to the systemfrom
whi ch service is provided (the "hone" systen), when

roa n the V.St em.but adfferen
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atPELA 4 Afher FREREDR:! c@rr§§ h&lﬂg S8 PP¥ALRDS tll"f‘WI'E‘ch it grevmusly
updates to the systemin origination nessages and

ragisﬁwhslé the gselgkes station $etumpatb| the topvclag@caw vhe baaﬁtsmtlon that
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station, contains enough information to inplicitl

sta@@n kappens teebens. th¢ ooBBIzeArerIpiR passistation slonging tithg (SID/NID)
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[0091] det eTm B8tcap r&o@ﬁroltstlﬁﬁgd)@f&hulhgkeswsathdm NID8 i theln@dbile station’s
BSC) for paging._a nobile station that noves from one
S 3 &H@Pﬁbﬂl@ vAa Pbihs MU T 2E7S andMUgnl _A¥IDS pagaaefers sent
% Eé but cannot conpletely resolve
|s probl em S| nce registration cannot be
[0092] | nst BizusnHbslowst the lfeldssandlfmg%slergbhmofpbc |s3mﬂen'j parangpters message.

\’\\/114n Cl\t)[UtLh[e m 1sL(s)e%atE) Z%PO %? Ii)ele sgalt_{on WIIH 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



unaware that the nobile station has changed serving

systens. [0089] If autononous registration occurs each
wWao 20e/024260bi | e station enters a cell in a new BEr/UsI9g6/007809

system another issue arises; nobile stations that

regi ster upon each change ofl8serving system coul d

e.an excessiyV
retwpéfﬁ \puﬂéas%ﬁ %fnzd)ng cf te ﬁ%%%%% cﬁg 'aIfl% FZ@F%]? ggtg Etéeelen gth of
th@i&ﬁ%egkﬂr&fa)n&ﬁﬁaqb%eqaed bR sembbite stpmrtrmhes‘Z@NE HIMER ranges

system from the nobile station's viewpoint to change
flmélt@ﬁ(?/ﬁmtﬁ% the nobile station is in notion. [0090]
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registers 093] The system
hiphirprestafes. message control which types of reg| stration

are to be used in hes tem From thi r.he
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t
PP e i BB BRE R R ARG oL B Spions v
1R d45Rit]] NERsSBbse inbeink SR opfiot 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.



the zone registration tiner to be used by the nobile
station. The ZONE TI MER ranges from 1 to 60 m nutes.

wWQ 0@9/594288 key part of the registrati on processPCEUS2006/007809
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infopmatieroiode grati drequepiciasrintholesacy past ¢fithe BEELHM. lsgaey Agpquencies
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[00103] of f ex rhéieakiatién heashhadh feat feégency 09 [iffdrent band subclass or
_enhancenents di scussed_ above, rm)f be i nplenmented with
ditferspifeandiciass. enerubhang infpaaation allows adimgdenshbathiggppiogess. Two
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egul gr. and ljimted nobility. For, the mabile .
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[ onger registration period. [0098] An enbodi nent of

bapfgispitedant i nventi on woul d provi de an i nproved
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01041 PECTRRS"HE PP G SrSBehb R ARG TG s IR Heshing
lofx1/2nd adscabbihindnanbeve parsdraplessage (ECCLM . [0099] A

[00105] o ;,trﬁfegpfq”vtﬁ’ R a1fbw the moBile Atation to 2Vold thgtstration 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.



usi ng the overhead channels. This nmay be a solution to
the problem of frequent registrations due to a change
wotoobinegsency band by the nobile station. [ 0010P¢T/B82006/007809
enbodi nent of the invention provides enhancenents to
the ECCLM to al | ow i nproved ZRashi ng. The nodifications
al | MO8 -R j Thi -
100107] has %{Yﬁg basﬂél oart1 ?‘ﬁggtﬁg%?f{e%gy gtlfg{éez'h\s&a&rifgg P%%Q%P 8%118%:68F of the
inveswioal @he Hro@1€) 11208, begihkevheantho dinolit stanon devaéwowhea channels

non-uni f or i.stributian of nobi]es across frequencies
CORRTSIgH e TGS AR HASHEN GO RSy Do B BPPE g sorts
th®YaRHHnA FreduiiRiksAR AIR S brdvdd Q?olg%%% §d-6QURBE Yations. In the

wei ght, for each frequency to I ndicate the weight

pasts suadiilet sations twere equitedgqueppyrt altheheandls. e¥joenthy introduction of
wej ght s, are ken i,nt ccou when shing,. that |s
neli® e S80S il (e R F T ey B ah Bgiso 2 oyt Bannor be
gueRmeeeduhi the feta iATRs rbasweg the Hishaf cham@lencie HOOLOZln step
still further enbodi rent would all ow i nter-band

A
12R8stieddS hpphies infgya bradatakingdhe spgigedy wedghit mesigned to the channels
in W8 BUER S0 ABAEE R SRp AN 03nd RRIUERENRIAMLAUE! S BT M thar
paraneter to each |'1st'ed frequency. ese goals are
ar@iohisgleedt thy cadenrfgeqnamy banidofnretep A2 14 ahd ®fanayshes into a channel

frequencies_in the | ega part of the ECCL Legacy
Wlﬂrlggfefeﬁt?ﬁ%gfr%ﬁ%nfsh%@g ng 12@&%9}%%%&8%@6 weights.
[00108] SyStIﬁ{E?Jbaﬁ@Qﬂs(ﬁﬁlc? }rﬁ'eé'@ﬂ@ & soéﬁﬁélgﬁ&laﬁwhﬁ%gdé @ B addressed. The
frequency on a different band subclass or different

MBanay nodtaipporTiall the freqrzamdy ibafidsr orefiréqencyt bandssubclasgss included in

I [ process. . Two | evel hashi ng.reduces the
tog, SV A SRR I8 B e, SRR FRCE PR fF Tty band
subl@ssesltEseddob b GreqhiehclyNiSorigibpdiident nideBadi®hitd eerid @t iripported
goes directly to the idle state. This action reduces
su

HassgtinbBleresdr, Hbp D2y staien; ageds sioakaow nwhish Hequepaydpands or

QUSRNSSR OB S o
sigmidwhich feqiehay bahd0afit frefigiey ebahd sibolasseveirg litplogstdn that
At LA ke S50k g 6 e
suBpOAN GERBRER 0! Ian%’aIsB%CLdgﬁp bl & %ﬁeafrb(iﬂ%néy b P Ll frequencg band

registration if the E resul ted a frequency "ban
subdlassge thaT hiessuppartddt Thisrinfosmgtictr &imcaivedsyis hetatasesquest adich is

DT e T -

dodCiot daBR Batk 8iafloR ConSLENBSE) Gitlet@endifig AEAEEAR, toShOIBES. Even
t he system needs to send fewer nmessages in order to

withadietrpind Bashing thendISt Bust BeflIft iReROWGrOWL oRgistipten tienever it
ch%ﬁ et‘gEgeﬁﬁ%{%yﬁ%n&f%e%ﬁeﬁ%aﬂﬁ%%&%@gf of band changes

[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.



station when the nobile station perforns and idle
handof f, processes the new ECCLM and ends up in the
waa0we/0basdl it was previously using. In additi oPCT/US2006/007809
two-1 evel hashing isolates hashing wthin a frequency
band while still allowing fdil a frequency band re hash

o011 | "85t SRRk e B AR 30508 B oo

capAMiBRE ivAth ohObiPiPIRS FegidiZon PREERS 'I‘N@eMSKhQUm' e MS for
station review the channels contained in the ECCLM

capAilips g ses thih defermaionn B subseqyeris DHEIRE SRRsHRTCS., Thehgne bit
AR tﬁ{ﬁgﬁﬁﬁg&agsg il & SRS BRhrhdhe AhHRE, gﬁls%gg{éxgﬂ fhe network
tormk tHecMSt abbiinths newe foe diffegesit hedivtade sapppidities.al | channel s.

Si nce the introduction of nd cl asses tha, ext end
[00112] g | Thitsy argVelndagipese %faﬂ%cﬁ'an wpgr%%%ersf g frapignissions

1ngﬁ'3€o?rﬁﬁ1?rﬁgatioﬂs s@l&elfnuﬁéér BeenIdBHbEE Y IO Bf t 41811 |1h She Qft would
channels in the’ECCLM 1 n step 1206, the M5 hashes
undetstaral thanthe daik.i mgmdhnenag@nmg:mde mrgmtloas siggale dbitsp symbols,

th el s.in {hat dlnt ount,, l.n.ste
ot hiGaal ¥ be st et AP rR R Hincribudh G A iRtageously
re?/icgséﬂtg& b9fvoltagesC B@g&Rs fdl@@t@ﬁﬁgﬁetp:aﬁ)ﬁves' thagh@R fdldd of berticles,
hashes into a channel within the chosen frequ

onsigal fletdéktprngameﬂ% Geevusrmbinations degntd Thesegak skill “Wotld further
aﬂﬁ)ggc%ﬁgg ]th;%trH‘n dillp& Iqu {:fgzﬁg&g& %noa%néﬂ‘c% ts, e%nd algorithm
StSpEP mbsd:rﬂﬁﬂl it rmbnﬁemquem@n ke dsnboxdirhereg) Lkdaskdysekiahdrem may be

bcl as cI ud n the ECCLM .The MS needs .to
inplerenipdds © téa%%esﬁ“@awgnwerf seEjHaRe gr sampmations 5. The

va}}legl ARSEHI VO cBRIpBRdntd HloBKKCRAGHuIeSObLting, PRV s@B§ Bive been
mechani smto renbve unsupported subcl asses. However,

detshlebdahgn@taﬁy i mntfmmed@f tleik rf@wtwhahﬂy fWhethendhe Handionality is

fre enc subcl asse orts n the..
inePRER Heludgae ShaThiet Tk, Nbet dREPE i fobiCation and
ddsiga léeﬂ%uhmﬁﬁaos@n@nf thequeRgly J98Reh. SSINERSS8MnAcognize the
depl oyed in that sector. In each registration, the

interehangeabilityaf bardsyree anshsaf eare wrder shase cispumstances,padagw best to
, | .
nftBR0K e RIRLRE IR 13 AP RARENaP Aot RatOF g engples, the

vaioup diltechtivd Hogicdl rb‘lmkﬁmriodmlea; scifcaitsi anddalyorithm st desseribed in

request whi ch | recei the Mobile Swi.tchin
CQIRfEtHM YNBSS emhe lwgetspfﬁ%%sgdth%qm PHD e BRI RIERAT Pgrformed

wRR G %‘a‘i%@&l@rbé@%s&gv‘@?'ah piEHG s %%hﬁ%b ﬁla ét&gc@cult (I\z/kgIC), a

messa en Wlt i nter- ing the
fiehdsprogeanfoabie gate cwsty (t]ﬁb’(}ﬁémlsoﬂlalt pograshmalele doglptdewce discrete

R e e LT Ao
a PBSIeEHR ExBEItRBL S set DIFirE N ded/litrub@i, hy@sénvéntinal programmable

transmtted to at | east one nobile station. The nobile
softveare gppdids ard @ [peocessor, 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



third COMA channel [ist and discards frequencies, such

as frequency 3 in subclass 1, that are not supported.
wWo20009426¥ el  hashi ng process, as described aboRET/UBH06/007809

then perforned. Sorting bands and frequenci es provides

for stable hashing across bd%e stations. [00110] An

tHe Redi b

oo RGO SRy
intégralpoahe prdoessdr. hefpremgsen ayd Hrrstoraghmedimm why iresideriesn. ASIC.

The woul d |nd|cate its ca b|||t|es durin .
The e@%’\ﬁs PR 9P 0013 £11°POPE T HEPeTe S dFRRE 3P dbs dligmptiye. the
procR&olMBnd el BOL SAERIRAY mEPARAR iATa BRPIVNRS & dﬂ@dﬂi@éﬂ tedn¥inal. The

with one bit ih the registration Erocess The
prcq:awor wythwemmm@med: aq)abombmla’é@n ahd Didkeand hiHQCIOPIOCGSSOI or as

f.ormation f.or subsequent ssages. The one
v OIS0 150 BREt Vi PERTSTOrATS & o | 6
[00113] €qUITP FRtHer ehBBg@entd) tibsé EliDGRIShé be willtappieksiateothaske fdiegoing
M5 about the new or different hardware capabi|ities.
metigsis 02 bvnnyﬂeraerﬁ@ﬂ/ BY thinererhinTbokd PRRAIAGCPTaRpdied on a computer
r ul S
rea%l%’l@ Iﬂlédéig gﬁ%ﬁéﬂégﬁ rﬁfﬂlgo berebngg é%n%lag%\? The 1ns%ruct10ns can
resicki inl various hﬁ)earoif signal-bearing er ﬁhiamdoragmpnmlaﬁy, deuoadary or tertiary
i nstructi commands, i nfor

m dne ﬁaweffﬁ%vrtsraaﬁor ﬁﬁ%}nm}gﬁfié% P%%é%ﬁlat% 8t é%‘E’Bg within,

thd REeAPAYGARG/ 0k RhRR. WIR RS VEREARRD US IRANVEPS /B&B#Edor other
by voltages, currents, electromagnetic waves, magnetic

seddndhuysstoragpantdiel &, mstmt@as masel dssteied Rty @i vdriesy ofrmachine-

e SRR 0 BB S S SR G Yol e o

a RAID kray)TRélighesc tapk) raeuutomc @adtoalygasinbhintess. EROM or EEPROM),
descri bed in connection with the enbodi nents di scl osed

flagle rRgmROTYERATSD e QRSICahEAtAge dgkice (@t dhROMaHRRME, DVD, digital
op‘figa{m% irpaﬁgxf ﬁ%%ﬁ? c4tlis, 0 Bl P &fitaBIx Sc} it@&tgg m(f-ﬁrhemcludmg digital

vari tive conponents,
andiahglog transnaisedos hedm. have been descri bed generally in

terns, of their fungtionalit et her the. . : .
00114] ¢ o Fpd i oyrepws dizaleiter el s Lo R ARROGmeDErof b ipvention,
it SRRRIGSnAUPP that b&h&@@hh&%&% @hd #iod ﬂ&ﬁbﬁ@&u@d‘gc ﬁ'ﬁﬁé 8érein without
constraints inposed he over al {st em Skilled

departing drem rthe @gqpez ef e irivantéorc hs ﬂgﬁ by tthe @Pmdv@m@s The

B RSO FR) AARE P, DRl RRhs of

inRsiioh @eéctibed rhafelnc aéddodbt bApesand @Sanyt ﬁmm didér Furthermore
illustrative |ogical blocks, npdules, CIrCUItS

altapegh Plementst efpthe de¥ntiopaaay he dsrded iosrelgimed ip the Smgular the
PP %Hregq&,%atgqﬁrﬁk%%ﬁﬁtmﬁ% fhe PM 1@:@%@%

per |g|ta si gha roce
[00115] applPrefeircoremsipeliménts ofnthe giredeat itvention thayASha) ,beal shown and
fiel
deéc::r;ej&?ia o gin}%gzl}pg) g{, I%% Z)rmrea érldgtag)/FPGA r11 ?rtl Qﬁg 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:



gate or transistor logic, discrete hardware conponents
such as, e.g., registers and FIFO a processor
wezx@e94288) a set of firmaare instructions, anyPCT/US2006/007809
conventional programmabl e software nodul e and a
processor, or any combi nati &% t her eof designed to
performthe functions desgfhpg@ herein. The processor
may advant ageously be a m croprocessor, but in the
alternative, the processor nay be any conventi onal
processor, controller, mcrocontroller, programmable
L ogiAthTg\‘?flEBI,npgﬁlpgy of logic elenents, or state
machi ne. hJhgnS2HHMAE 8ralBE H £ir6quthey baRd;d8di N RAM
menory, flash nmenory, ROM nmenory, EPROM nenory, EEPROM
menory, hegiing e gpothlersptighdk a speckléniiodusney wiltbik thg frequency
CDRg\/,I[l or any other form of storage nedi um known in
t he °4 ‘% An exenpl ary processor is advantageously
coupled to the storage nediumso as to read
information from andwite information to, the storage
2. mediTgmatiod efeclaim brfgeheneempipiagst or age medi um may be
i nt egral Sq;
Stor ago g BERREERAEN LSRR el elsses of
motekeischgionsn a tel ephone or other user termnal. In the
alternative, the processor and the storage nedi um may
reside in a tel ephone or other user termnal. The
3. PT OCIBE SRyt Nfin PRLARELEGigmga CONbi nation of a DSP
and a m croprocessor, or as two mcroprocessors in
conj unct ipdasing mpbide SHEIONsdRte classes, whepmithp clagses gppese regular
hodi.nent. hose. skilled in the art will appreciate
an?ﬁbé?%gﬁ%&@wgg%iseﬁgmﬁ{t hods can be inpl enented by the
execut i onllevim Ploagéasgieti peod foramobitpuitiuns e datdhieed
medi um such are the nenory of a conputer platform
matiltyigser uct i ons can reside in various types of
signal -bearing or data storage prinmary, secondary, or
tertiary nedia. The nedia may conprise, for exanple,
4. RAM A aedssldohsribing: or residing within, the client

devi ce and/ or server. \Wether contained i.n RAM. a .

di sket t e?‘aa‘?m%ﬁ abile Stagan e 9%@%?186 _@a?fg‘é‘?“%\% inf§feband hashing,
whddsth ThEChte@ BandBYshBE 18 bAe@bnU méssy@. i ety of

machi ner eadabl e data storage nedia, such as DASD

storage (e.g., a conventional "hard drive" or a RAID

arr , ef iC. t el ectroni ¢ read-only nmenory
> (e. gﬂ?@fﬁ%ﬁﬁg‘g?’}%ﬁ fth‘?rlcggwn%ﬁbry cars, an opti cal
storage dewre tiiemfssagdinciiddd a WRIifreRvEdciadi gi t al

optical tape), paper "punch" cards, or other suitable
data storage nedia including digital and anal og

6.1 ran&%eﬁ%mﬁﬁgh%h [00114] Wil e the foregoing

di scl osure s ustrative enbodi nents of the
i nvent i orsending @ mmaskapelfeomatfied dehiat tovasecond deviesiges and

modi fications could be made herein w thout departing
(T om t ho T6GOBE GHOMRRIGI) G PEoEC ded TRLE 5P he
appended ikghB¥he flli€device to a frequency band based on the information in

the message.

7. The method of claim 6, further comprising:
wherein the message contains information-about protocol revisions

supported by the first device.



activities or steps of the nethod clains in accordance

wi th the enbodi nents of the invention described herein
wemd/onas3 be perfornmed in any particul ar or derPCT/US2006/007809
Furt hernore, although elenents of the invention may be
described or claimed in the24ingular, the plural is
contﬁgrpl ated unless limtation to the singular is
- expl 4 SRS OPIISRE [ 00115] Preferred enbodi ments of
the presgaorinyeheightd@ich fiehuencyerithis hdwquensy band;
descri bed. %t woul be,aploarent to)hgne of ordi.gﬁ{%s. dt
ski |l i nhashéngi mobip Feten 10 @ Hequentsst on 4 pight Tijgned to
thquzla%/ he rrggg to the enbodi nents herein disclosed

FYH6UE> d8parting fromthe spirit or scope of the

i nvent i oistdhemeioshéle sthionpreesrirequeneies based pe theoveighfs

be limted except in accordance.wi th.the fol|.owr .
assignadig they faesposyicagling IEEERPR/E‘BIP&P%LSE\‘F of of KRl sistjors
LSl Rehcidd sl et é‘@{é{lé aidation to a frequency

ac%gggl;efgégg célShi né therrmbi I}gbst ation to a specific
frequency within the frequency band. 2. The nethod of

claiup 1, further. c rising: allowng a different

9. eng}m‘? r‘lgb?cg?{]cg@pbﬁngb?rggg%pgsin i fferent classes of
mobi | e Stséﬁdiﬁ%“'ﬁ meBsagé e theahbisitt sdtionl c@hrairing  list dférequencies,
conprising: placing nobile stations into classes,

wivghiein eeh irme@%a@s;té%g@?@rﬁpﬁr%@n%é‘dmg& and |limted
nobility classes; and allowing a | onger registration
period for nobile stations in the limted nobility

10¢| asg methodcomgirisog: conpri si ng: hashing a nobile

station to a frequency band. using inter-band h '

wher ei n t3f8SMRESY -%QH&O ﬁ%\é}hfir?f@]ep‘gy %’gﬁll@&n O tgannog%;}g%g?ncy
baﬁﬁ The nethod of claim4, further conprising: wherein

the

message includes a |ist of frequencies. 6. A
met hod c osepding iamgessagsrid iamgobilerfiaiinn genpiiRg 3 listiof fyequency

ba%ﬁé iaﬁcgg Ltgfég f%ﬁ&%r%ges%wglg ﬁ'g)é% ?r%(g\!;le\ﬁicy b AP B ghBd iﬁ@quency
weights;

reviewing by the mobile station of the frequency bands and frequencies
contained within the message;

eliminating the frequencies not supported by the mobile station;

sorting of the bands and frequencies;

hashing a mobile station to a frequency band; and

hashing a mobile station to a frequency within the frequency band based

on the assigned frequency weights.

11.  The method of claim 10, further comprising:

signaling the mobile station the frequency band of interest.

12.  The method of claim 11, further comprising:

signaling the mobile station the frequency of interest.



hashing the first device to a frequency band based on
the information in the nessage. 7. The nethod of claim
W@®2006090288r conprising: wherein the nessage coPCHUSR06/007809
i nformati on about protocol revisions supported by the
first device.8. A nmethod comfrising: assigning a
ig to,.eac requency within.a frequency band;
1%?15 h?h@mﬁﬂ}?gﬁ’ﬁ] F%mgggt ﬁrﬁ&%e’i BUPE R uency based on the
wei ght  asghdiad thombbige dtiesiensdicatd Afly Shalzt bPHidREre capability
nmobi | e stations across frequenci es based on the
dyggnggiegistraléerl- gned to the frequencies, resulting in a
non-uni formdi stribution of nobile stations across the
frequencies within the frequency band. 9. The nethod
14af chadomfiterfreadabermatimmindudigg cs@paiengxut®isiageauctions,
the nobile station containing a |ist of frequencies,
COIAI B each frequency is assigned a frequency wei ght.

10. A net ‘%9”9 s Do iﬁ%%] i to each
frequencyhﬁﬁ% In g%%gﬁgﬁgﬁﬁghe E%:uéﬁgygggnd, sendi ng

a nessagehashing theinobde sthton wm spenififrigogney Witlsih tiof frequency
freqﬁéﬁy bands and a list of frequencies within those
freq y bands with assigned frequency wei ghts;
review ng by the nobile station of the frequency bands
and frequenci es contained within the nessage;

131 i mThapiogeane heinfilagukd furgher gompssipgor t ed by the
nobi | e st ak i on; ' > fr Ch.es;
nashi ng a it s Wibdetin ehaRE BedR o oGRS of
mbb#&stagors. nobi | e station to a frequency within the
frequency band based on the assigned frequency

wei ghts. 11. The nethod of claim 10, further
16.0"PThe bfpucd @8RS A TRk BbAbLGRet e frequency
band of in eré%fghlz. The nethodroé E#a?%wll, further
conpri si ngnstructions for placing mobile stations into classes, wherein the classes
comprise regular and limited mobility classes; and
allowing a longer registration period for mobile stations in the limited

mobility class.

17. A computer program comprising computer-executable instructions for:
hashing a mobile station to a frequency band using inter-band hashing,

wherein the inter-band hashing is based on a message.

18.  The computer program of claim 17, further comprising:

wherein the message includes a list of frequencies.

19. A computer program comprising computer-executable instructions for:
sending a message from a first device to a second device;
receiving information in the message at the first device;
hashing to first device to a frequency band based on the information in

the message.



signaling the nobile station the frequency of
interest.13. The nethod of claim 10, further
W@ 9pdesng: querying the nobile station to i NPCTESM®06/007809
any change of hardware capability during registration.
14. A conputer-readabl e nmedi2ém i ncl udi ng

conput er - execut abl e in r|S|ng hashi ng
205 mpbliq comsuasrRsReTRR o Cffmnéqu? h&r}iebawap %A% hashing the

mobi | e st@hien tBQnﬁss%%@ ebthids fﬂf@ﬂﬁ‘ﬁﬂﬁyab%ttﬂ}bﬁc&h@vmons

frequency band e programas in clai'm 14,

supportdiely thoipstideivieg. al l owi ng a different | engt h
regi stration period for different classes of nobile
stations. 16. The conputer program of claim 15,

21, ur t Resong TR Jrdgiash conipsingtohPuter leREcUPARE indGudtidak F&:

stations into classes, wherein the classes conprise
regul ar a#digningia weighiobicrsh frequeagy wathinahlreqenempangs a

| onger 1 sﬁﬁg%tﬂl leos?z[t Tlgo aKfegUPr@a}tbeasé& & fhg b éﬁ? agé?gned to

l[imted nD program
the@lmﬁér&'yn@d:orrput er - execut able instructions for:

hashing a_nobile st tlontoafr uency us
i nt er - ban@SHREHNGHFO %@P%‘Prﬁ aﬂf@s ﬂ’é‘?nclfé asq%&gﬁh%%e@ts
asgi%ﬂgcgtoocﬁe frefRSRAY Sresulfing iHEnGRAMELAT diBEBAL M Bhokil Ations

furt her “conpri'si ng: mhereln the nmessage 1 ncludes a
adrpsstthofrequengieswithizsthe fil8quesicy bapdit er pr ogr am conpri si ng
conput er - execut abl e instructions for: sending a
message froma first device to a second device;

27.eCeTNd SenpuléProBrandT dlAmt 11¢ furiRs adi@pating kR trhiétdik for:
devi ce; hashing to first device to a frequency band

bas ed on ¥MEINgRBesTaZd torihe mobiestadans eqpbaiping atiskof frequencies,
wHREPRER (RAOETN Ruietidy Bedttnc WAl | O Bbout

erein sage con
protocol revisions supported by the first device. 21.

A conputer program conprising conmputer executable
23 nst A FORIPYHE PFQEram SQWPHFHNE §ORPWST- smcufa@? SEPCPRYPENCY

Wi thin a fdeauNr¥eiBRitd each frequency within more than one frequency

band,

sending a message to a mobile station containing a list of frequency
bands and a list of frequencies within those frequency bands with assigned frequency
weights;

reviewing by the mobile station of the frequency bands and frequencies
contained within the message;

eliminating the frequencies not supported by the mobile station;

sorting the bands and frequencies;

hashing a mobile station to a frequency band where a weight of a
frequency band is an aggregate of weights assigned to frequencies in the band; and

hashing a mobile station to a frequency within the frequency band based

on the assigned frequency weights.

24.  The computer program of claim 23, further comprising instructions for:

signaling the mobile station the frequency band of interest.



hashing a nobile station to a frequency based on the
wei ght assigned to the frequency; and distributing
worwsloei283 at i ons across frequenci es based on tPEI/US2006/007809
wei ghts assigned to the frequencies, resulting in a
non-uni form di stribution of 2mobil e stations across the
frequencies within the frequency band, 22. The
25¢0 n’%@? SPIPRISEPERBIAR of FlaipdHurthes qompisingpstrugtings for:
i nstructi . : [JATo ] bile
station g%%%%ﬁ%ﬁﬁdﬁgﬁ%ﬁggogﬁ&?ﬁéﬁ%gﬁi?%%?gﬁﬂgrein each
frequency is assigned a frequency weight. 23. A

comput er program conprj si onput er - execut abl e _
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wi thin mogeghame MihilbseHdE A6 hdRARnySBBEI GF HrdWRES dgffbility
to a nobile “station containing a |list of frequency

dubapdsgisiration. | i st of frequencies within those frequency
bands with assigned frequency wei ghts; review ng by
the nobile station of the frequency bands and

27t I e QH @RFIkRSss ORI i oWis{diér, 4 RAwoES sa@iisigi M nati ng
t he frequenci es not supported by the nobile station;
sorting teansieidashing afnelilgstationdo 2 fiegnney bandvobi | e
station tg a%s%&@&?&ﬂﬁyin %8ué’1‘f@§ %?n@aéﬁ%%hts%r &ach mobile
frequency Bandi's an aggregat e’ of wel ghts assigned to
fregueivat es i n the band; and hashing a nobile station

to a frequency within the frequency band.based on t.he
assi gned m%@&é@%gmgitmg&ﬁf‘zﬂ?ﬁ% aSBrplE Z‘Fqb?n(%rwé i the
of  chauBhdhanliUiddrer conprising instructions for:
signaling the nobile station the frequency band of

i nt er est .1B&ns Torerepentingties hashingraeaess fog leaghhmolaile staffquhwithin
conp isig%]Lnstructions for: signaling the nobile
st at TOASYWESf r equency of interest. 26. The conputer
program of claim 23, further conprising instructions
for: querying the npbile station to indicate any

2& hanfye appar#fts PV EeleapetmpuGatng SR EYPBETAE | on. 27.
In awre i ] .
conpri si nﬂg?&%é‘éﬁléﬂlﬁ%g%ﬁéélﬂh%&@%ﬁ%‘giff’egﬁgr%cﬁagﬁ, %ng a
f r equencymbandiashing the mobile station to a specific frequency within the

frequency band.

29.  An apparatus in a wireless communication system, comprising:
means for hashing a mobile station to a frequency band using inter-band

hashing, wherein the inter-band hashing is based on a message.

30.  An apparatus in a wireless communication system, comprising:

means for assigning a weight to each frequency within more than one
frequency band,

means for sending a message to a mobile station containing a list of
frequency bands and a list of frequencies within those frequency bands with assigned
frequency weights;

means for reviewing by the mobile station of the frequency bands and

frequencies contained within the message;



means for determ ning frequency band assignnments for

each nobile station; neans for hashing the nobile
waee@bioonsi o a specific frequency within the freCuEsnge6/007809

band; and nmeans for repeating the hashing process for

each nobile station within tHe network. 28. An

apparatus_in W reless co nication syste .
conpr i si ngenaehSFRg ST syt stinere by themgbile

stiti@guency band; and neans hashing the nobile station
to a specific frequency within the frequency band. 29.
An appar aigans fier Basinged mebileHaamiocdtsayanesyandpgnd
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I nt ebanddndedhas thengsigiedfaz@engnweighessage. 30. An
apparatus in a wreless conmmuni cati on system
conprising: neans for assigning a weight to each
frequency within nore than one frequency band, neans
for sending a nessage to a nobile station containing a
list of frequency bands and a list of frequencies

wi thin those frequency bands wi th assigned frequency
wei ghts; nmeans for reviewing by the nobile station of
the frequency bands and frequencies contained within
t he nmessage; neans for elimnating the frequenci es not
supported by the nobile station; means for hashing a
nobil e station to a frequency band; and neans for
hashing a nobile station to a frequency within the
frequency band based on the assigned frequency

wei ght s.



