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Screeni ng using the human receptor is particularly
inportant for the identification of new therapies for
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pharmaceutically acceptable salts thereof. In
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foll owi ng description, including the follow ng
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The conpounds as descri bed above may be nmade accordi ng
to Schenmes A-C below. Persons skilled in the art wll
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mauO'n J. Med. Chem 2004, 47(1 1) , 2733-2738 and
Mretrahedron Lett. 1995, 36(41 ) , 7399- 7402.
Preferably, PGis a Boc group. The group "PG'" may then
be renoved under standard deprotection conditions to
provi de cycl opropyl amines of formula (XVI). Were PG
Is Boc, preferred conditions include a m xture of HCl
in a solvent such as 1, 4-di oxane. Scheme C Acids of
formula (XI) may be coupled (through activation or
directly as described in Scheme A) with am nes (XVI)
to formamdes (XVII). Reductive amnation with a
sui tabl e am ne as described in Schene A gives rise to
compounds of Fornmula (1). Conpounds of the present
invention may be converted to their corresponding
salts u3|ng nethods known to those skllled in the art.
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et hanol (EtOH) to provide the correspondi ng salt
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present invention or with a conmpound t hat converts to

mfonn@tlcmme@ frothemabile ngde sientd befyansmits from fhgmobile vede to the
a

L

apprecﬂ&ﬂl thatttherasbide soddied busddesthte framsfemethdds, ofithe thiaemt gwenﬁon

ed. H. Bundgaard,. EI evier, 1985.
provideyp e OReIS Siater Wt SRS FrdlobRa et dBYs, s,
ﬂex1b11 1208 SontRf) @V&I}{bﬁﬁoffﬁ ofneﬁﬁﬁgﬂﬁr dé%%ﬁﬂl‘ﬁ@bh%ﬁ&tﬁ;ﬂéﬂ'éﬂt@ﬁon the
e descri bed conpounds. For therapettic use, salts of
mobﬂetrh)de canputnetienadr o qf ﬁh&s@ﬂpwnrrg/ éndetomining Whesde petfarm a

S R T RO e e

and 3) Se@@Hzaht AW 8 haRidff sisbrats shf)ﬁlﬂ FHeAGPIf €o an thifidl @arget base
preparation or purification of a pharmaceutically

station 5@1; eigoaditions ehangan duchag¢cisionstand oppratiprs can be performed in
I
accordmt% ﬁﬂﬁlct?ng Eﬂv%ﬁ#)r%’ wﬁﬁ&@ﬁ{g@mﬁgg Zi%stt ?18{1{}1 %ﬁstb%t%g&dcontroller
in the dohanvrEciohs aetivoyk atcmeqatfmlgl aatlmaizatsonofor e hnrntolﬂﬁﬁem a master
?ccorq%$9 to . the pres P%?lnven ion refer to those salt
network GpRgoligy Iqogted 1 HEFHRHS I*Tﬂ?%%resent i nventi on which
woul d be apparent to the pharmaceutical chem st, i.e.

t hoset hat are non-toxic and that woul d favorably
[0946f c tThetmetyshof thastaks ensporter; apearding so Biis ingention, may be

purely RSB PAEhP|of AR RIS e SRR s SHE HRR£H: el

node n%z (ﬁi&bﬁﬁe tréddferoffpasicals stafd @ spimeblut fétinebessadllyatle,
are al so |nportant in the selection, are cost of
embodiragitnef the inyestion g5 bate SatipassTVes 232 PARAry fase gation for a

il o
given t?xtérziglﬁ ta{lt %%y B&%ﬂgﬁﬁ?ﬁ% %ﬁt&xﬂ%ﬁ@ ﬁgpcfs%@ia@?? a tte alggl r%g t&&gneected to
multipledase statidnl et theaspae sine rin(sﬁc}pémbmrhmenﬂw hha !phmaaschzespls’mltibn is
salts include the follow ng: acetic acid, 2,2-
di chl oroacetic acid, acylated amino acids, adipic
acid, alginic acid, ascorbic acid, L-aspartic acid,
benzenesulfonlc aC|d ben®oi c aC|d 4- acetanldoben20|c
acid, boric acid, (+) canphori c aC|d canmphor sul foni c
acidt (+)-(1 S)-canphor- 10-sul fonic acid, capric
acid, caproic acid, caprylic acid, cinnam c acid,
citric acid, cyclamc acid, cyclohexanesul famc acid,
dodecyl sul furic acid, ethane- 1,2-disulfonic acid,
et hanesul foni ¢ acid, 2-hydroxy-ethanesul fonic acid,
forn1c aC|d funarlc aC|d galactarlc aC|d gentisic

o o



nicotinic acid, nitric acid, oleic acid, orotic acid,
oxalic acid, palmtic acid, panoic acid, perchloric
weacehd/o3ptsesphoric acid, L-pyroglutam c acid, SBCThAR06/035913
acid, salicylic acid, 4-am no-salicylic acid, sebacic .
the oneEEﬁétQ:om%ﬁﬁgH?s 1%?;5 E&b%?hﬁhﬁmﬁﬁi he %Jn'é& 'o?th%%’ta% requlred
aci tartaric aci hi ocyani c acid
to supppttcheienaial '§ oommuacktonsuage vgice oF datacomummmatlvm gsegiens.

The pnmp%seﬁg%pgﬁgsqqg%u%b lg‘{f@%?‘i}téﬁé}? %./ﬁ% L {ag eﬁo%ﬁer:] Ee%lnpnapgs the

state fok t}{%rtéﬂﬁ%l' i§ @b ated CHe/Ratd 0 b@éftbﬁédflﬁ't}ﬁal m&biledHidan be
addition salt fornms by treatnment w appropri ate
transfemcgmﬂmn dcdenonaierienigedad, & pipop hmog bate stpgpd in the

access I&?CL arpii}g‘ g%gepgaé:rgq th I%Fq?ﬁ%&ﬁ,{r%g{geﬁ%idh fa Pﬁ&‘é’%&%ﬁ?{ %%hetﬂ}gt

access ﬁ&ﬂd Urfus PeHaaged oftipdaed sasd sen tothé endimodealftes soméficsh statey
prepared by treatnment with, for erggf ne5|um

receweﬁﬁm%@ a@cess:%ﬂd&haﬁﬁhﬁw&%étm&dﬁ%%? pxPeesed to
replacezdrgxgd&¥ (él?]@&(lﬁgestor@& 5 HRd 'Aérﬁ RYEE BxhsiBling @f‘ﬁke%fﬂr&?st%ld&ﬁrent

organi ¢ bases (e.g. prinmary, secondar
state wﬂbh)dz pralv;deé ltd pinadcess modd aspantaf & balaiﬂffmsoﬂs&mtatcmp ate

over SR RSRS8O e

used fofl 'sﬁ{c%%ﬁlﬂﬁ'g BRte whed Eﬁ BRIk aBdclenodes and not simply as part of a
di et hyl am no) - et hanol , et hanol am ne, et hyl am ne,

1mn¢ﬁ§pmyﬂbﬁed|an1ne |sopropylan1ne N- net hyl - gl ucami ne,
hydr abam ne, 1Him dazole, L-1ysine, norpholine,
4- (2- hydroxyet hyl ) - norphol i ne, nethylam ne,
[Opﬂm]e rimli |a13 eltefpbider @abotiémentrofitlyd @nentn thg/pmmhr}obase station
roxyet

h i di
sends th, iaisctp 166 REHITGLATGTPIAEL S TEOBE ) 1 N dasigpipal wants to
handof?rﬂ lré‘éﬁestst L ELhR IR gﬁma%ﬁa'gﬁ tipbam ne,

yl'am ne, L/-net [ ucam ne,
2 am no- 2- (hydroxynet hyl )-1 , 3- propanediol, and

TR R ey

way thainthadapeiRan bc&ir wWithatimhe avéd ©atanSaitistate MfGRRAbHL BFough the
Sel ection, and Itee; Stahl, P.H, Wernuth, C. G, Eds.

core offin¢ gwoC acavent drita! reailianex carpboachigierc Fughemore, in some
embod S9LRRBAE B, OSBRSS BE I

overtinieewithdithaviagdo amks ldhged imerlemmkculmdmtmnethe: s@felmtf a| n the
treat nrent of disease st ?t es. ne

lated b ne H3
commymeatigns PetOpk-v iy s PARQL ar%wsggﬁ*}ﬁ Hb*rw e pestatiops
and mdb'ﬂ\é %Bhésoé}e edifed Lﬁ?%%eﬁc@prﬁ@fd@?&h@ffno‘ﬂe‘? @ﬁt’lt?gs fesponsible
j ect suf erln rom or diagnosed with a di sease
for corerpelivatle furtoyioms, stgarﬂnerﬂmcmaul bebysen routensiov base, stationpr i si ng
adm nistering to a subject in need of such treatnment
an effective anount of a conpound of the present

[002YENtTh&Rew OF the aB6AS dTBB8s1bh, GASHoyilBSE iphevted thal the present
thereof. Particularly, the conpounds nmay be used in

applicaienidgensibeg fnethoelafqrﬁ@néﬁer pi ate e FURPOHEYPYE Sefitcashe
moverrggflg Eg%f é/ i o%lte éﬁfggg%ﬁ@%l? %Sc%sé ITO(HGH eAﬁg) zfnlﬁﬁgét%%s@% end
nodes, le@,)molﬁ'ldrﬁmlbd;,(m stdef dndlidr fourped aatd ivfdrmnadosbetdreersaccess nodes
(ADHD), learning and nmenory disorders, cognitive
dysfunction, mgraine, neurogenic inflammation,
denmentia, mld cognitive inpairnment (pre-denentia),
Al zhei ner' s di sease, epil dpsy, narcolepsy with or
wi t hout associ ated cat apl exy, catapl exy, disorders of
sl eep/ wake honeostasi s, idiopathic somol ence,
excessi ve daytinme sl eepiness (EDS), circadian rhythm
di sorders, sleep/fatigue disorders, fatigue,
dr owsi ness associated with sl eep apnea, sleep
i npai rment due to perinenopausal hornonal shifts,
Parklnson s- related fatlgue NB—reIated fatlgue

o o o, r . .



fibronyalgia, M5, and the |ike. The conpounds of the
present invention nay be used in nethods for treating
wonrogressat i ng di sease states sel ected from t heCgUsw6/035913
consisting of: cognitive disorders, sleep disorders,
as part g? d ﬁgl{dﬁ)tf f biCarliRd EH)%%SQS I Q&Jdﬁ&jﬂﬁ)r thg b%rﬁﬁﬁﬁdofﬁo%' thtM&ds
I sorders includ or exanple, dementia, A zheiner's
and apelirsiessan Ydased|fe; ufdatieg aml mam&mmg N@tmosnuluplAkastess nodes,

1995, 1,0 1977 L t
e, WEBGR PO SRS FOTCHH O U EE SRBteaiebR e MRS
time. ﬂiéqﬁétﬁG&é Nt thy 1rg.)'eﬁ@6rij@éh%e(m othéist28hpaite Hlictidns as well.

di sorders, and |l earning and nmenory di sorders (Barnes,
J.C et al. , Soc. Neurosci. Abstr. 1993, 19, 1813).

(o381 i A i B wld RALAST0P bty bllon 8 Ml Red in

the det§i@ickériRionechich élloard rrermry Ioss H3 ant agoni sts
have been shown to inprove nenory in a variety of
menory tests, including the el evated plus nmaze in mce
BMEﬁ¥§§t§a‘ﬁwlo%cﬁﬁTgE1n_kAWn\$éb 1995, 57(23), 2137-
gnition task (Orsetti, M
et al. Behav. Brain Res 2001 , 124(2) 235-242), the

R, e bR e oot G68ty o

system8R I1BctBthe #ntibe s héelblémze | n rats (Chen, Z. Acta
Pharmacol . Sin. 2000, 2 1( 10), 905-910). Also, in the

spontaneously hypertensive rat, an animal nodel for

5 3520 PR A PSR GRA  odance i
thepreéé?ﬁmveﬁftl& et al. Behav. Brain Res. 2002, 131 (1-2),
15 1-161 )... Sleep disorders incl for exampl e,
((933biie, 3 isFeiPOBUTRUEY “erT o ESp e Brcks Case
wﬁhﬂ@%ﬁ%&%ﬂhﬁgﬁﬁﬁtaplexy) cat apl exy, disorders of
slFeep/ wake

oneost asi s, idiopathic sommol ence,
excessi ve daytlne sleeplness (EDS), circadian rhythm

R8P eyt Genn et as Lo Rt RS

inventief %ﬁﬂ aR¥n@hod6 p&rEdrits @haild fh e A drRURCER MOEE R, andHeh a@®ss
for exanple, sleep apnea, perinenopausal hornonal
node. shifts, Parkinson's disease, nultiple sclerosis (M)
depreSS|on, chenot herapy, or shift work schedul es.
Psychi atric disorders include, for exanple,
[(02B] zariprehiiustritse hlgﬁaiingrm atcordunde Mithranother handoff
Naunyn- Schm edeberg's Arch. Pharmacol. 1996, 353,
embodgggﬁg@g)e PrﬁﬁeBB}I’é(Fntbqr’sor ders, manic disorders,
depression (Lanberti, C. et al. Br. J. Pharmacol.
1998, 123(7), 1331-1336; Perez-Garcia, C et al.
DETAPEEDIRERGRIRIIONGY 1999, 142(2), 215-220) (Al so see:
Stark, H et al., Drugs Future 1996, 2 1(5), 507-520;
and Leurs, R et al., Prog. Drug Res. 1995, 45, 107-1
[(B26RN dl"HeQﬁ@th@&§ﬁﬁi zﬁipb@ﬁlstom@de%rsse}lt invention for storing,
obsessi ve- conpul sive di sorder, and post-traumatic
manipyeting settipwse.cnd forwading glato e gecantencanddtherfipformaterned to
[ incl ve
supporg%ﬂ T a%%af\f/&él{rg?s%g’m?nﬁ{rﬁﬂ 91'? 2 dr more ﬁ% ﬂgc)lles( %(gk %%gﬂEQeﬁggs' gih
be usedivith abwiide rahgeRif&bmﬁmhcatldl%s'stteﬁﬁ4 Foil 2&mids )he invgtidhecen be
neur ogeni ¢ i nflammati on, eating disorders (Machidori,
H et al., Brain Res. 1992, 590, 180-1 86), obesity,
subst ance abuse di sorders, novenent disorders (e.g.
restless |l eg syndrone), ald eye-rel ated di sorders
(e.g. macul ar degeneration and retinitis pignentosis).
Sai d nmet hods of treating and preventing conprise the
step of administering to a mammal suffering therefrom
an effective anount of at |east one conpound of the
present invention. The present invention also
contenpl ates a nethod of treating or preventing a
hlstan1ne nedlated dlsease or condition mnth a
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ant agoni sts include: loratidine (CLARITIN(tm),
desl oratidine (CLARINEX(tn)), fexofenadine
wWOALMZEERAGt M) ) and cetirizine (ZYRTEC(tnm)). TheCcprussm®nan3so13
invention also contenplates a nmethod of treating or
used wﬁ’tﬁ%ﬁ& Fﬁ&@fﬂo‘%ﬂe B hah R HsSRIRRs MchGR %‘tébb@l@
a co |na on therapy for the treatnent of
computtepeqssiedwitnmoderds, AP Ag asd o wide varitipoif @hel*adevwes which

supporf BB GBI Dot h et SrBReo e B oa ) ™

apparaBfd Byl SditddFoPRseahvaEdldsy Qo iRuIthatifts @Bt%rr@r e.g., systems
mor eneurotransm tter re-uptake bl ockers. Sui fabl e

which nee @BPMasigndls orethertyner efiseenslsdepamnitadyrudaclese| ect i ve
serotoni,n r uptake i nhibitors (SSRIs), serotonin-
anmnwggﬁgn%égﬁngne reupt ake i nhibitors, noradrenergic
reupt ake inhibitors, or non sel ective ser ot oni n-,
m_ne-_ or noreplnephrlne re- upt ake i nhi bi

d
19827% | ik illpstaatpt %GWH%@MFBWIP? gysty 1 Qé{ Se? cellular
I
comm%%%ﬁ%?hﬁrgig ngglrl cott Iﬁﬁég a%ﬁf%%&%ﬁercﬁﬁk&&@ bine
commuanitatioppligks. ﬁvéodeihletlmeesmptary cmmmunmmtlcai systeoo h@Genshangss
a.nmethod .of .treatin

inform B it EHALbI G CB TP Rt Ph CORTEIBHORPREg!S o, he
Internét PERbEA(IPN Thb 86 ARMnf @fiohd IerKs ro‘fﬂief@%npfooftﬁ&ﬁbé epsy,
excessi ve daytinme sl eepiness (EDS), Al zhejner's
implemniesh &, cxa@plee Ysng ireat fiken pPUHCAET) Md/ogvisedlewer s,
commﬁ@ceﬁl%%lg{e%ﬂmﬁp& YHfe eix@ﬁli)}aﬁfgcﬁﬁ tnﬂﬁl%h@org 5}893% P@@ﬁmludes a
eni a, spastic
pluraliisefomit abéek Midt m&;emannaﬁ’ pem’s )146’agﬂ}1c}edtca:bﬁdhaemnngamcatlon

decl i ne, |d|opath|c sSQmmo| ,,0
systemc B PR ity of 3§cegtinedrsd Jtr} 4?? G oFpd Etd vl a4 40,14
146, 1'43351t469 ARy RIBEY wré?éssfcsﬁn%eaﬁaﬁ déme%meﬁnnﬁ@ qm@}he
mnistering an effective anount of nodafi nil
accessaodeshiel0, &4 oth0Tenty be,lveg. priedesstaciasy enttérs or bms@mhat ‘Ehe

exempyry pamipipiet Sest 4 LHsBRRR bAATProf Shgroges 104,106,

108, 16®%Ra N8 vRBd (RO iSeFBhASELTY ofth FRENVILE bSdcefid Stgviads or
effecti ve amount of at |east one compound of the

functignse §§¢Ft1ﬁ¢'cﬂ11\‘/eﬁlel SAP LAY cmmwmﬁrs&y&enhw%lﬁCWP% Ad/e
server %HE F{Qaél gc;e‘;?(lﬁj% §e -%%E@dﬁpﬁé a?rlzﬂ:e%’ af]%lé 3 es%ﬁm&”ﬁ)ﬁ is
optlonEIr‘tﬁ:ft dh abiny en]bb&nmmﬁ)ﬂs ma¢d wrprmﬂdﬂmﬂ:emmideywﬁﬂmsme kéys, e.g.,

topiramate in he range o out 20 to. 300
"share 3656615 CH RSB G ea#@aewé&eﬁfnqrméw eﬁorﬁﬂé%@emg
commaﬂ@atéu %ﬁr&fé acPesk B@&@RSC&I&H&&? alg, QﬁE@Q&Mﬂ @@eﬁteertdseetan end

patients (humans and ot her rfamrals) wth di sorders
node, ereglinmbidnbde, the coBivieive fitestate iMfermatioh eclatingiotthe mobile node

v 585 B PR O RESLH B oR h Oeogns

which RPHJ¥ 6814 Srabdny, (A€ 6608 HIF @n Gadve a€k node RaNRAEER erﬁrhoalﬁes
the i nvention nma further i ncl ude at Ieast one ot he

144, 14p,d¥4pddei, d44ge Qﬁélwoﬁgnqlﬂcaé‘ht%@t%@@@e 108afFdg. 1 is also
I

optionld By LB Fren i wHBE S Brver bt 1 R RIRLE (AP BLAT 0
active agents for use in a conbination therapy
net hod). The present invention also features nethods
of using or preparing or fornulating such
phar maceuti cal conpositions. The
phar maceut i cal conposi ti ons can be prepared using
conventional pharmaceutical excipients and conpoundi ng
techni ques known to those skilled in the art of
preparing dosage forns. It is anticipated that the
conpounds of the invention can be adm ni stered by
oral, parenteral, rectal, topical, or ocular routes,
or by inhalation. Preparations nmay al so be designed to
glve slom1release of the actlve |ngred|ent The

. Y o M T




pharmaceutically acceptabl e exci pients such as inert
di luents, disintegrating agents, binding agents,
woOua7ss436 ng agents, sweeteni ng agents, fl avor Pag/US2006/035913
agents, coloring agents and preservatives. Suitable
serve al 498 5{@” Hdatid g&vér%%feﬁﬁg aﬁﬁﬁ’éaﬁ@h @éwme@{océﬂarnoeeg mm ke, 144,
ca ci um pRosphate, [actose, starch, sugar,
146°, 1ghucbEe’. nethyl cel I ul ose, nagne5|un1stearate
mannitol, sorbitol, and the like; typical l[iquid oral
exci pients include ethanol, glycerol, water and the

[doRKp. THeatigh, e;&éﬁip&’éty@yét%fllomdle R, neﬁ@@ﬂkulm&hﬁﬁﬁéludes the
| ycol ate, mcrocrystalline cellulose, and alginjc

AAA sqoier 164 andsthe nad &0 b@tlmfevglmgh PifGoBRRSHRASO apjinigTmgsliate
sevorB 350 Y USSR RESLE, 99 Ry Tl ook no
intermé&digta méﬁmk ab@art icinake ﬂetm‘orlt HI)Z:alsd prociies rrﬂaetpom’wetwﬁy to

v G o SERL ey o 8 AR S S AR
111. I\?el?@ gfn'kolrl 11i8cdi8ci8d s hiithdrasiktidliatt haGiork R6ddTRY2, Bich

coate an enteric coating. Capsules for oral use
prov1desnﬁuk‘thelecolnacaﬂ1vg;glt<aa phiralitysdiaecess nodek il 40, 190G 146Y visenetwork

L is mxed with a solid, sem-solid, or
links 1f‘P3‘u | E JS?HCCtl‘éei% soft gelatin capsul es wherein the
active ingredient is mxed with water, an oil such as
“ﬁaanut oil or olive oil |iqguid paraffln a m xture of

Ab dfagh@rcegs 9@@ 1490 44 1%%15516@%1 s ?&V@n&ewasecmty to
| »0 b.e 39 ds
5 5080 1£ 00 LBLORE 0 kol
correspding a26¢ss dink S{IMaPEA RS (148Y 15@’ )p1eSENd#e), %p@tldﬂl)y In the

roduct for reconstituti r., ot her
exempliay eHBIER R RSETH LG e %@SS@%@% 2 dubf isripred as
using Jvfréigésqeéfﬁﬁlog?né 81 DRRALIRGRW lhrﬁél foYr&RaE RIRE. €A radxo
excl pi ents ch~as suspendi ng agents (for exanple
coverageeivat of., coremhyricatiwisicallobt, 145di 4§ oflegitnaacess npdeddPnl 40”,

0 RSBl b3 BT SR 8 o

vehi cl es, which include oils (for exanple, alnond oi

or fractionated coconut ail), propylene glycol, hyl
(G030 heoeqmaliey coprasisaian PR (PO MASRAMPI@ TRy

inventidh, 1% %)Qéh %ﬂ?ﬁg% Lds %’ﬁ%ﬁ)ﬁ}ﬁl o(fesg?ﬂ{tlgh g%ws erﬂﬁ)tdtuhgl&s of

ag ent ee avoring or
the mv%ﬁh@{ | Aljeragbvet eénboliraento vpthienakgentidn idelisleivaviewd naworkay

al so be adm ni stered by_non-qral, routes
topologismBe 1S AR FLIPE PRk 4dsP. e Giiper and type of access

nodes Qﬂ@iiuma 5drTadll bR F3nd nSERP AR fuflbér afdfpPat BikCha thdse,
I ng I ntravenous, intranuscul ar, |ntraper|tonea
intercopneivity ctwrmoue desomer differ iorre thapefithel exempletyecommyaneation
en be provided in sterile aqueous
Syswn’s%dduqegbcﬁ%d r14 é dspensi ons, buffered to an appropriate
pH and isotonicity or in parenterally acceptable oi
Sui t abl e agueous vehlcles i nclude Ringer's solution
[ i slervenies eBbrdirmerts|od theuesest ayentinmons qfithg Rinctional
Jn
entiiebSEERY Bt Wy SRARed B heifih. o AT o Placement of
these faﬁctwnal éntitieon thhinetwark maypprodprvasicd Hasexangple, e some
wi thdrawn, or in a solid formor pre-concentrate that
can be used to prepare an injectable fornulation.
Anot her node of adm nistration of the conpounds of the
invention may utilize a paPch fornulation to affect
transdernmal delivery. The conpounds of this invention
may al so be adm nistered by inhalation, via the nasa
or oral routes using a spray fornul ation consisting of
t he conpound of the invention and a suitable carrier.
Met hods are known in the art for determ ning effective
doses for therapeutic (treatnment) and prophyl actic
(preventatlve) purposes for the pharnaceutlca
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I's being sought by a researcher, veterinarian, nedica
doctor, or other clinician,which includes alleviation

wofhod7hessynpt ons of the di sease or di sorder bePa@/US2006/035913

treated. For prophylactic purposes (i.e., preventing
embodf enw'eﬁ n r&ém@mﬁkugéd qﬁ%ae@&ﬁbwam%tsawr%ﬁ@a ﬁ&rase a
term ective dose" "effective anmobunt" refers
AAA sbl(yet Hilaet bza;mstaltlbnS)Iﬁla}?h@ progcarmned b]z) Apptierd admlmstrator w1th a

har €e.0r | nat i
shared feiEoty Seh e Badinfiacts PRHEUGHE e Gripy B RGP mispitsa by
one or 8§ Elﬁﬁ‘%d@ﬁs bseg Nébrparbigdl hbjeaetsiRavBB@individual network
veterinarian, nedical doctor, or other clinician, the
access geintsymaybodenipyedrndicenfigiied, e ragioandew ahe tigast i n
part, by the nodul ati on of the histam ne H3 receptor.
Met hods of conbi nation therapy include co
[0882]) niFig. rzaprioofdes)ﬁ detaedidlustrdtmmmflaatex emplaonéml mide g oal |
active agents; sentially conte raneo
implemgaifdhin SEFIIHH YHIM BB PESTH AR BHEN1 ORI A . cnd mgde 200,

Hﬁ% t f 2ol & drM8 'éhg% bé%@éﬁﬁta% y
depwte?q ng dé?ﬁlelﬁge%r\gﬁnmloat ednt at t?}e dal dose ly

one of ﬂwmﬂh@deaﬂ% A6tldisd4as 164”8 |1|4@1’ elegl@@é i IFI$§ di thedlsig. 2

embodfif i e it o dsindofs SO0 agr et i

interfadtS2B), b Yisdr' 1ﬁﬁlblﬁtﬁu@ 1&&@&0@‘940 ahd d@morﬁzp@ eqsptel gettasBoieus
per unit body We608 a typical dose will be expected
206. Acso@@g%m%bw Waghe Yariasegraaren sofile Red nedg 200 ae pcg/upled

T L

230, 2400sdhe Bmhg@iafit(lﬂmralmalbdﬁlsﬁ& atlmuzﬂ(g 208/ kg, dal ly, taken
in 1l to 4 separate doses. Sone conpounds of the
invention may be orally dosed in the range of about
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to about 20 ng/kg ly, while still others ma
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interface 1% inBkhdEQBG. tebdi CoFnSRNEs 282 WithuceSedpondiay esclivigiays.
For t OCFI cal administration conmpounds_of the present
antenng A3 Ard & HanwwitBemadule d3dith aroseaponding fransauttiag apteana 238
0 f drug
used it sof FANAERhA AbASDORb 0B Uipbot 43, ER Vi VAR
communicatiohs olgnntlze Tlhe Irécemen@cb(x:mmhm raodulésrRSRyRibtHcanThesee

ond rog N MBS 4P HRRP PO LR RV CERand FOLHHETES.

under ORGS0tk hhshF Ebrftﬂ%?n@ﬂﬁle@qy té ’crﬁﬁ’sn‘iﬁ Bed red8L 8 QQ%Lthandoff

practicing the invention, which are obvious to them
relatedidignelser , t hose nmet hods are deened to be within the
scope of this invention.Chen cal Exanpl es and Dat a:
Mass spectra were obtained on an Agilent series 1100
[0W8H) usTHgexehldry esdhdde 100nilsbahtlades Fd¥e} inpat @emi&be,mz e.g.,

ositive or negative nodes as indicated. Nucl
keYPaJ;ﬂ’@% auper quEnt AaYiee244rm). dispbast mhicheare conmled Welals 8H6 yia the

user oS TRERR T, i P oot s 215 2 ofhanee

informbdfiét, dignalslaat dataiveith ethemioagdonsiits bf therenf podel2hvibiveérd of
the tetranethylsilane reference (nmultiplicity,
coupling constant J in Hz, integration).
Rever sed- phase hi gh-pressure |iquid chromatography
(HPLC) was perfornmed on alHew ett Packard HPLC, Zor bax
Eclipse XDB-C8, 5 mm 4.6 x 150 mm colum, with a
gradient of 1 to 99% acetonitrile/water/0.05% TFA over
8 mn. Chem cal nanes were generated using ChenDraw
Utra 6.0.2 (CanbridgeSoft Corp., Canbridge, M.
Exanmpl e 1;
(4- Cycl opropyl - pi perazi n-1-yl ) - (4-norphol i n-4-yl net hyl
-phenyl) rret hanone Step A
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with 1 N NaOH and then with 1 N HCl. The organic |ayer

was dried (Na2SO4) and concentrated to give the title
woaopgoamde (5.1 1 g, 78%. MS (ESI): mass cal cdrCtms2006/035913

TH22N2O4, 318.16; mlz found, 219.3 [(M 100)+H +. 1H
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associdied détides 242 ABA4 mrovidEln meshe‘ps@ by Whlch a user can operate the end
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outputfelite 204 dew&éetﬁé Mchoﬁli@ﬁﬂﬁ? AlNBysla GRE &Qé{dﬂtﬂo@ th@CElnd node 200
tertbut ster (2.06 g) in nethanol ( 100 was
and apph@@me@ g xmomlpsp [PE0gRTas, Cautipes F¢AHIuKY ‘B{I@A@)ﬁsﬁ‘fﬂ#@g@ the

r 1 h). After 3 h, the m xture was
memo%l%ll?t fgﬁ?/\h&%(ﬁgsdg%) ag. NaHCO3 and extracted with
CH2CU. The organic layer was dried (Na2SO4) and
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(4- nor phol i n- 4 -yl met hyl - benzoylé 8 erazine-1
when @f@allltb@)xlﬂ fhe Figi2derpleqdimeyits fp megaazy end payleA00;gf the

e ey B AT e 3
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state 1&f9ﬁﬁﬁﬂ)tnrc%h% on-ﬁlﬂg t'bfiﬁé Hien0dB 200 ﬁ{a't {Wag Qed%i/veﬁ Qi Ba access

chr omat ogr ap to give the title conpound
node with m55ntgnt tﬁaoza be tvals@&@tc) to atgrgst acgbtsdlode @8 @t ef2 sm@_?f or

synchroa;uzgéork mer%ft%n u@u@é %r%;%o%yﬁ%ﬁ@émporgn@lyzw?&% S%Ate mfz ion
215 optidhdiBy ngen%rﬁﬁec( formbkipart 3f 4 Qaiof Wiile di)wn & @pdides

sol ution of
memogy ihﬁimﬁ@ff icanaolmedile gan, prbimsomesrphoadiments is, implemented as a
{ggnone (0.128 g) in nethanol (7.5 nL) was
hudw? Iﬂ? with (1-ethoxycycl opropoxy)- trinmethyl-silane
(1.5n), acetic acid (0.2 nL), and NaBH3CN (-400

. Th t heat t 60.SC f 18 h,. d ..
PFRS waise SEBHIE e Ro! BRGHE Ghocaition Wacserind T ating fureseiting
and seﬂﬂllngtsf‘ggaié" tB, ;ne%%%@%ﬁﬁ%aﬁéﬁléﬂqﬁfﬁtﬂn&'&%%@}rac%he

organic ayer was dried (Na2SO4) and concentrated. The
retrieval sind peoasssngp UBighaliang/ doyptrelalatadil dchelodes Befe dpfyngtBinopge.,

ive the ti und O 0548 38
peramig@usd st afiof glnefisBRTRREREeH a8 Spertuiof B s A 0BG b,
partlcdilM*' te si'%lahhlgﬂﬂbﬁrélqaﬁi BM may'indRdé 8onﬂ|g'd}at1cﬁx 1713)1(131216&1 tm,e.g.,
FD (S12H), 3.44-3.32 (m  2H), 74-2.61 (m
end nczi]q)ldenglﬁ@@tlgl g}@or(r@tlog,mld opergtional Q@ommm%l 8, ¢ g6 gnfjgrm@g)n
4 39.(

about %:]E%eellﬂ? EQ({(;Iegmen%rtgtgasﬁ%tél?gf 1n§)%gsﬁpg>f1gesiac S%e wdule 212 may
fert-Butyl 4-cyclopropyl pi perazi ne-1 -car boxyl ate. A
m xture of tertbutyl piperazine-1 -carboxylate (75.0
g), tetrahydrofuran (THF) (500 m ), nethanol (500
rriL), [(i -ethoxycycl opropyQoxyJtrinethylsilane (161
m ), NaBH3CN (38.0 g), add acetic acid (37 ml ) was
heated at 60 OC for 5 h. The m xture was cooled to rt,
treated with water (30 m ) and stirred for 5 mn. The
m xture was then treated with 1 N NaOH (130 nL) and
was further stirred for 15 mn. The m xture was
concentrated, and the renai ni ng aqueous sol uti on was
extracted with CH2Cl 2 (500 nlL). The organic |ayer was
washed W|th 1 N Na(]—| (500 m_) The conbl ned agueous



with HOI (4 Min 1, 4-dioxane, 500 nL) over 10 mn
whil e maintaining the tenperature bel ow 40 0C. After
woOheo7adsi3si on was conpl ete, the m xture washeaPed/ua20049635913
OC for 9 h and then was cooled to rt. The thick
secess D B R i o
theopéraﬂldnahtnfmnatlmﬁéd wi th hexanes, and dried to give the
title conpound as a white solid (78 g, 96% . Ms (ESI):
mass cal cd. for C7H14N2, 126.12; mlz found, 127.0
[d(M’Vﬁ"’]Eg ﬁﬁoNMgs ﬁ‘ﬂ@&ll%"ﬂlus@&@n of%n@'ieﬁ@[arjf acceds odé-300
4H), 3.47 (br t 5 Hz, 4H), 2.85_ (br
1mp1em|mt¢d istaccqrdanog v@ththe p1¢a)ent 1ove3mopb The acqesy nody, )P i segve

os a oy B saglgmpt it on e i hando T pippess, The exemply

accessAott 300)idepiofed4n Fig. By 1s-doitailed (T:epiesaita@ﬁﬂ oflagy ﬁppm"aﬂmﬁla’emay

- di et hyl f ,
be usef o B IEHIBH FSESTIIH 0 Nimd S edambigedtn 8 dcmigh 13 e
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m xtufe of NaOH 7°9), water (55 ,
nemoﬂ@hwamwoﬂgﬁﬁtenﬂaye Q%altdr awireldssgonimunication interface 330, coupled

st BB BT L R ST Bheitn
node 306 ca bt Rangd v faeitibh MgnaBSand @R, et cobdpensitx 04, 806{&’510
cooled to OC and treated with the crude acyl

320, 33hphithe decesoheds KW gse gvated dnside apsmeat02a rate such
that the tenperature did not exceed 10 OC. After the
addi tion was conplete, the m xture was allowed to warm
[0038]t TBinchedmsrksintditictdorkviatanfagd820 filoeides plnmhmmrhhyuﬂéch

was basn‘led HlOvvlt 1 N Na 300, nL)
the intpraglqamnp@pais Qiﬁﬁragf%sa ngde;3q %@nasaﬁ(fé"eérch&s %léf trom

extern@deVREL %ﬁi NdtlBrid R des. n?hé ﬂ&@ofﬁ‘m&rﬁétwoﬁ@ﬁxt&@d@@ kRne @hcludes a

organic layers were washed with brine (200 nlL), dried
receivéiNaR 80322 andatianonitten clrmte’d4tlueci;f01@oup1mg the mgd@wﬂaf@mﬂ@ﬁr

netwo%c %%neerg e\'f‘l)%(g%v@élr )%V(%I%HIS% @)%rad(pg g 11nfz ﬁ_ﬁlg%céénmu ication

mterfa%é 833 4iso proAides lél’iﬂechaﬁl&nga \Mhbﬂ'}he 1n£bi‘hall\|bﬁnf)éi%td\6ﬁhe access
3): 10.1 (s, 1H), seudod J 8.2 Hz, 2H),
node 31)0%11 senleandaeepiversignags tP/szm e&‘lﬂl)na devzges @l networkgpdes, ¢.g.,

end nG %%lﬁ@\‘g d‘%l’ea@%&x}lz&%dngﬁtegfac?gﬁzo 1n§lﬁ)§§s %kg’s 2a5rgcél7gr'c1rcu1t

332 wﬁh‘l)i coftesponding Bedebring antéﬂd)a. 33Btamg alfransmitter circuit 334 w1th a
(4-Cvcl opropyl - | per
comespgOE WBH NSRS o o H rtssien 10 s wsedrneaeling ot
accessthodf EUG) PO, nebw bk foes 0\9¥ lWuféle:@@E(?iﬁinﬁﬁrcgfuon channels.
-car bonyl )- benzal dehyde g)
1, 2-di chl or oet hane (550 nL) mas added nmor phol i ne( 37. 8

Bk TR S ot ol B AR S B ol 10

includB@{d tnSMSryO¥I8Y cohtbls dettion df fHerdcb&k nddd1300 ibq)eﬂfomhufaﬁous
was warmed to rt, and a water bath was used to kee

signalingeng prasessingsr Bhayapdilepmelvded iy memomgs ) is \%%C@Fed(wtartup or

as call oy oM p R Il e e T L A 1P MR Y B e
data, infommatidre and xignale whas ehasitddi ddodudesahiry 4180 whart ddtanndlaOH
(450 M ) and the mixture was stirred for 10 mn. The
| ayers were separated, and the organi c | ayer was
washed with 1 N NaCH (150 _). The conbi ned aqueous
| ayers were extracted vvltH3CHZCIZ (200 m ). The
conmbi ned organic |ayers were washed with brine (200
m.), dried (Na2SO4) , and concentrated to give the
title conpound as pale yellow viscous oil (68.0 g,
95% . HPLC. Rt = 4.39 min. M5 (ESI): nmass calcd. for
G 9H27N3Q2, 329.21 ; mz found, 330.2 [ MtH+] . 1H NWR
(400 MHz, CDCI3): 7.35 (br s, 4H), 3.73 (br s, 2H),
3 69 (t J = 4.6 Hz, 4H), 3.50 (S12H), 3.37 (br s,
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-20 nmL of HCI had been added. After the addition was
conplete, the thick suspension was slowy cooled to 20

wOQowas438 h. The solid was coll ected by filtraCTms2006/035913

washed with ethanol, and dried at 50 OC overnight in a
i ﬂh%b
1nform¥ﬁ‘(?ri‘§ﬁ%fg%&gutre9 g{ Q¥ P@%P%%ﬁogi}ﬁéf@ 1&@%%6?3 fFo yaga ée§s
node 300 9$ theqiresant 1hocnt16n mmma(&ate M@xagementrm«zdtﬂ@amjan 0.0

OO VHz,.. D20 pse
Signalipil ol @ﬂ)iulegR 145 Copsanaging, Sactiptifips m%i#fes %‘%ﬂ Bt0
also 1n§1udg§'9tate‘1v[%£a'g§mentQia(d‘3 131 8t SigRal B&ndiModdle3 14 1and thé . 6,
1H)171. 03-0.98 (n1 4H). 13C NWR ( 10 1 WMHz,
Slgnahmg@qnﬁfbmatﬁw 135. 3, 132.2, 130.9, 128.0, 64.0, 60.5,
52.6, 52.4, 5 1.7, 44.8, 39. 7, 39.5, 3.9. Exanple 1B;
(4- Cycl opropyl - pi perazin-1
[6040) - (PhoStaebriagereiy Meﬂtliiy B1pbettydly theprddeasing ef received
citrate salt. A m xtur

signals fom vaf §paes sy ohst a@w&zk ﬁoqesgrssar@&g figtstioneen aod (yeh Gis-
signals’ \Qﬂlgﬂ Wyﬁgﬁh@%@%ﬁdﬁ@g {1‘@'(1&1 argd/&l’_%hé'r HRJc%ssQﬁ Qu }?ﬂcﬁﬁﬁ

| ut ed hano
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nd then tr The res
State NI AEEPERIO L AL et oo Al e ST el e sae
or partidFahe $ie! r@qhé!\ﬁ)‘éaﬁjdﬂ Shé BEleEnt AE HOB dtate Yif sedred rh ﬁ)me other
citrate salt (0.760 g). The conpounds in_Exanp

netwoskarodepdap §taéelv@§ag¢g1%méub HRanBigRsGessEBdoR 6§>élfy the Siate

desc n the preceding exanples, wth the
Managﬁb‘t?““%%%% substituent changes. Exarrpl e 2;

(4-Cycl opropyl -pi perazin-1 -yl)-[4-(4-f

I din-1 | met h nmet h

10081 - PrESiendineionoy Padin DideRstp s e PosesoER gt
to/ fro é&?d ﬁo&é%”f)'\?"&] thg u?él%rﬁﬂl%gw%gn 1n@gc§)33(i)_ba¥1d3c9/ﬁzm%§th€1m
netwoﬁkl—i)qde§ ovid tﬂe @aw@m/mmthaimﬁt@fme 3%0nas epfessay 43-ph@?2

operatjé)ng Qu%? %§§>a§1ﬁ]W112ﬁlﬁss %légmﬂ%l q?n%%:](( rgaSnagemer% é TiiH)

Signal @rﬁi’d? AR b iRiRRE A& & Nedd-node related data regarding wireless
- -[4-(4-fl uoro- plperldln 1-yl met hy 2
channg} meagmqaeﬁé@m@sm@e@fmaar@ @bffftﬂeE%&hﬁP]é egd.data such as the

addresg %F %p?pg%ﬁﬁ fht%?fl:\%ﬁjf Qoxlllﬁ r%ltr%nqn 1m;I 1(3n for baﬁg Rgtrgveo.rk
commﬁﬁcétﬁfﬂs) ThHSﬁ@ahﬁg/ Cdntrcﬁlanocﬁzl& B-l247 hd.’a@ﬁccessfl&dl&' maodify the
) f()%ad, 0346 MtH+] . 1H NVR (400 MHz, CDCI 3)
Signalmgggontrol sate3154H)  3.86-3.60 (bm 2H), 3.53 (s, 2H),
3.53-3.25 (bm 2H), 2.75-2.61 (bm 10H), 2.61 -2.45
(bm 2H), 1.66-1 .60 (m 1H), 0.51-0.44 (m 2H),
[0042) - OEB&nddn stzﬁb{)nfomyﬁpl teangfgrred between access nodes via an end

node i oGk GRB N I ADF BT AL A PSSR R PPyl Repleg prr
transnﬁés‘icﬁrﬁ%%n%ﬂhhod&&ﬁi@iﬂ@eﬂmat@éaﬂ/ aépstedyporiepEipBbm-an end

- -[ 4- (2- hydr oxymet hyl - nor phol i n- 4-
node. m¢ry3plﬁemﬁluqes #8eHleBetionsnd pryptiongaedyle pREforf or

per g oyt S i

moduld¥p3 18 Bhfodmitfy therputh@ithcati@n @ikt Gechfiptiohfunddieh, IRs@be 2. 15
(m 1H), 2.05-1 .93 (m 2H), 1.67-1 .60 (m 1H),
0.52-0.45 (m 2H), 0.45-0.40 (m 2H). Exanple 4B;

(4- Cycl opropyl - pi perazin-1

-yl)-[4-(2-hydroxynet hyl - dﬁrphol|n 4-

yl met hyl ) - phenyl ] - met hanone citrate salt. Conparative
Exanpl e 1;

(4-1sopropyl - pi perazi n-1-yl)-(4-norpholin-4-yl nethyl ph
enyl )- nethanone. Preparation and anal ytical data for
the title conmpound was presented in U S. Patent Appl.
No. 10/690,1 15 (Cct. 2 1, 2003). The correspondi ng
salt forms were prepared as descri bed for Exanples 1A

oA S S~ e p— o A AN



nmet hanone. The title conpound was prepared according
to the nmethods described in Exanple 1. M5 (ESI): nmass
woabwadssfer C20H29N3O2, 343.23; niz found, 344pdaT[uskidé3s913
1H NVR (400 MHz, CDCl 3) : 7.39-7.32 (m 4H),

el o gt n s
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deﬁned:m@mlawrﬁ@nabg mgngmnggnctlon may include an integrity protection
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signediafd Gty ProtecteEXANRE @R dles 38hdnd B3 magpandesspetidiengre,
salt forns vvereqore par ed ui g et hods anglloq s to

implempepdedeashes v pus aRPAules ah aPRASEE KD edn EnplpeRisd a Tfie

modul%s0 p{@ﬁ{p?@{g% L%l;&?%%t%égflpé }o‘rf]trh% '%f/’e@lsas e ﬂgﬁfgﬁ t@@fﬁﬁh@oms

the acdesopodepytlupesshrmd iseerdts 3P3 wimithheare awalablﬁﬁo (OEEIr )acceﬁm@ies and
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-3.38 (m 2H), 2.71 (heptet 6.6 H)b

server 20‘6 ar mpg’g_bj( APy ; adr]_ungsctraior Qet(dﬁlg qmthe pgrtgzpla(r gmbgdiment.

mhe i 5 S84 pSPRED LS, BEATIL 8 e e o e

which 56 haoP sld:ce&i tp&h@ﬁhafbdlseydeﬁ 3 %thamm ducndtmatasady tll
Conparativ
erbod TRk BB YIS Ates £ @ erpdseeres RuStpN R P, 1
1 I d
decryp?:lgirri gﬁbp )éleohll:fii\%é%@l gfs %@g&tﬁ%ﬁfztﬁ#aggﬁﬁv&ﬁé 6% to EQ[iﬁfM%s%i‘%e% In thls
way, aiihRs (14@@ dehitrusiGDCE BformatioB 8ectidd ffam 4l)obile npde singoit esm

signed;tjige’gn%y t%:te?fﬁ mpt gally %C%%t%%ﬁ%er%@édf%ﬁ%{ezé g%l
access@depH), 2.09-2.01 (m 2H), 1.97-1 .64 (m 8H).
Conpar ati ve Exanpl e 4B;

(4- Cycl obutyl - pi perazin-1-yl)-[4-(4-fl uoro-piperidin-t
AT ilals RRSIRMLib 557 RRRAR%0, U 4. 8 15 Blgport BIRALALANS:
with aff én(Qt@dd)bl’ﬂchlopatatbe aaparheflthy lsystém-aht mwmh@ hadessmodle 302 as a

N IR NG DR O
stored %éﬁ&q ?Pgtg’ %mbodzméﬂt c7f tﬁ’tg nw&ttﬂtlf'lrans%e@&i' §at@ %tﬂzi’ﬂatmn
will typidplly i’nc&lﬁlemal& Kolngtllvdd-bnd Qtom;vﬁd cgglppmntg |—I)Iow¢veg,51npther

e e Sy R AR TR o
types <Yf| sﬁ@é hStah@ Q@Wbﬂm’f@tﬁﬁ'ﬁﬁl@ﬁﬁe phiahidi@s Bk Ho GONIANSE dE long

periodp xpf (n,zleﬁ;ad masdijiple chpIMURnahe pespions. Exeaples 9f siaticrijaty are end

e RN RS By TEA AR b

allowddViult peneritutidRz4t#Gstdigs. . GDEE 3 data CalbSallbved).( Bxardplps of
3.93-3.87 (m 1H), 3.87-3.35 (m 10H), 2.73 (heptet, J
= 6.6 Hz, 1H), 2.70-2.62 (m 2H), 2.62-2.36 (bm 4H),
2.24-2.1 5 (m 1H), 2.05-1 .92 (bm  2H), 1.05 (d, J =
6.5 Hz, 6H). Conparative ERanple 6B;
[ 4- (2- Hydr oxynet hyl - nor phol i n-4-yl net hyl ) - phenyl ] -
(4-isopropyl -pi perazin-1 -yl)-nethanone citratae salt.
Physi cal Chem cal Data The neasured pKa val ues for
Exanple 1, a cyclopropyl am ne, was significantly
| oner than that predicted through cal culation (using
the Pallas software package from ConpuDrug, Inc.), and
aI SO were SI gnl f| cantly Iovver than that observed for
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EX pKa (calc.) pKa (neas.) log Plog D Ex. 1 8.5, 6.2
6.5, 5.3 0.89 0.86 Conp. Ex. 1 8.5 6.2 7.6, 6.2 0.55
wO0208/08p. Ex. 2 7.8, 6.2 7.4, 6.5 2.09 1.77 PCT/US2006/035913
Bi ol ogi cal Exanples and Data A Transfection of Cells
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of seryieq state, ultieast sions memberskind elgont | y. The vol tage for
the el ectroporati on was set at 0.25 kV and the
capacitance was set at 960 nF. After el ectroporation
i0Ré4]c e Th snevembodiident efthisiitiventin Slate ifore@IBA BRI BRHEnd
lon vﬁ wer e Itatef onto four 1Q cm di shes at the
gl ?ﬁﬁ%vg"% 989t8 ¥ acqording tq meghods descrifpd)inthe preppet ipedntion
througl@tlhe nﬁiﬂﬂ@%de bR ol RAGY 8 had e %é‘m Rl %E@Js? n8#H, rllgoélgno acngs
. Col onies that survived selection were RO
node F@&taéése@@wtmfoena@nv\ere used because they g| ve
efficient coupling for inhibition of adenylate
cycl ase. The clones that gave the nobst robust
[0048]bi Figr ihstatanié BirdofedtB&Ef the 'b?e%@ﬁ’criﬁgenth%n The arrows
hi stam ne were used for further study.
of figyr drepyenmmit pignalis Shal ATergengatediang tr@eaamlﬂpéum atcrdanoerwith the

e s LR s EORREP P i St e <

perforfnedim aeco8dicg wathi the imesticzol | ect ed and wer e
recentrifuged at 30,000 g for 30 min. Pellets were
re honogeni zed in 50 MM Tris/5 nmM EDTA (pH 7.4).
" anfhe WL @ éx@ﬁi;bkha%% Wiah 5 0oi
- N mst hi st am ne f 51 n%‘l’}s tréglléltmumcr%gﬁsns SSI?H 8
VOICC tegn ecpdnods hhdd amifeldh@dv 83#0@d Hayh pafhiechotiéd inftatliyon

| ilters eated w.th 0.3%
commﬁffa%ﬁ&ﬁt%h%fﬁeg e b oest e . heShEa ietonatiher
opt1onEllj/ hﬁhﬁhﬂ@(ﬁtﬁe@éﬁﬂe fletivorlondies, fof exdple hl:tlw%Ek ﬁ@dec%k b s at

t he si naI was then counted on a liquid

the Sfagth RS ¢amn %?h%um%g 4, therfirsfaseessinodp M@ sergesmmghe network

Kij I
attachlggﬁtgj&?rgtﬂé\fd&glé &g% H%é}]éqgériggéﬂdgl%ge g JT'{}I\é %ﬁgeesg n&? ggwostores state
informatiens inetuding mseselpn]lc)ennﬁeﬁe&ung/luammgmg cohninficatiohdrul a
Sessmé ecung é’:\f (n%) é@gﬁo Dat.a for conpounds tested in

[{P SR SR Wcaﬁélsweﬂszea&b of theamabilajeodes,
mobild eslelill éntidiehidd ) %bbll@'nﬁgié ﬁ%ﬁﬁﬁ'ﬁf’orﬁ%ﬁp@ﬂ@ﬁ&@g /ség xanpl e

1 was resentedln U. S.” Pat ent 115
authorizefien 1n£orgpatlgg o) forragh @f the fiBit ankil S@oﬂd triobile yiodds 1t4l49407 As

i c AMP accunul ati on Subl i nes
the moEHO BRI RRCEPh Ao S Acke Mol e suielpyiamow 411
towards sgmintl end deinbidosginodadil 40N € 40U RRNMbBi1 & ﬁ&(qu{e%fdes m‘ﬁl’cf%@a
| ues were obtained as descri bed by Bar bi er, .

handofi ony ige curyentmehiy opk@fpchmeno noint, 43 He, ﬁ@ﬂ&oﬁﬁ]@ode D40 t—:o
t ed
o B SOTROUESILSELA A0 A, PRF SN, S REERSDLS, L

made i@ theruplild mnklbasat snvdignal BrerdgfpmeRmekhafs ade 8 the mobile
bi oanal ysis One group of six male Sprague Dawl ey Rats
(approx. 300 g body weight; three aninmals per tine
poi nt) was used. They were group-housed, provi ded food
and water ad |ibitum and6were naintained on a 12-h
l'ight and dark cycle. Animals were acclinmatized for at
| east 7 days after receipt fromthe vendor prior to
i nvestigations. For oral dosing, test conpounds were
formulated at 1 ng/nL in 0.5% hydroxypropyl nethyl
cellul ose and delivered at a dose of 10 ng/kg. Citric
acid salt forms (prepared as described for Exanple 1B)
of the t est conpounds were used An| rral S rece| ved a
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1 m/kg ( 1 mM_/kg) wth a bolus intravenous dose via
a 24-gauge Teruno(r) Surflo(r) catheter in the latera
woabd7/sei3n. Al l dosing sol utions were prepar edPCT/US2006/035913
i mredi ately prior to injection. Blood sanples (250
40'@h8 140t
- e R e e e e e
alterna&awp etnbedimient of thisinwntiomthe handnffidetigige it visde by Hesnebverdsdl

Ies [ ed for 5 n1 at 14 O
c.5. by s et A0 it et el SRl s O fodeen
it self ar%Derﬁ%oﬁé 287.Tn MK drhbciabtof Shdivédolichss nbaé 840 also
anal ysis was perfornmed usi ng W nNonl | n_version 3.3 or

monitars gommunmamhpqgn@gww&em fgdwde (14% agsess nodes 140’ and

% I St
o, GELAVETEH 85 S T R ARG o Shmtmdoreny
reportd dre Tedelved frbnaactess tddls F40Taindd@pr.i Itﬂhise:xemptwy embodlment of

det.er ni ned) Table 4 Ph nacokl files in the
the inyegHae nad@ymapsiothend S%ﬁeé @Zg‘? B MOBI LE

NODES FOR STATE TRANSFER BACKGROUND OF | NVENTI ON
[ 0001] Communi cations system f requent‘l:fi‘f1 i ncl ude a
[9047] al Heyingfmade thmﬂdas&mﬂesmnme@lhaad@ff 8 fﬂlr% @nd vodet¥ss

sends DRGSR 1o B0 PR R e BRR R

reques@hlefdage do it RrshaREAIAY 140\GERESs Aeth g Hsi Itﬁﬁéﬂcbﬂibcﬁm durrent
Aut hori zati on g\ servers_are nodes which are

networkoptirshmgntmoate dhe SitaPQFé$ §odsi 1§PanAs toride hapdgdt feitiation

I | r
sl S5 N 005 L o L s g gt
accessfrode U ¢h tbtyesbamhng tcsme lﬁrﬁ ehi nkdeM 44arsinrahdditsiap vier statn

inforof i YAGS BFLE DI rUFEAAORETE e DA PG of BB6ZE

inforn{aRBh & Bk 9ﬁr§t3éﬁﬂ 08¢ Y44 BRageRARESS cH88EhRABof tislifvention the
net wor ks usi ng the RADI US protocol and associ at ed

signal F&A@nmnmmng aodel 44 independentlyfromesignahd04 3}9 tﬂesn;mha@m@ét of

the i mygnfi ?ﬁ%th%nsﬁggﬂylv@g%%&ggegéﬁg A{bv\!%zlﬁc?aée asTc%R mca 0%%%&‘“ een

end nddiRi 144 A6E B6&es! & gaﬁn@ﬂ@deﬁtmrprﬁg‘éymiﬂ chﬁﬁ)ge thb paﬁﬁ’fe@drs Bdid by
of an access session, the | ocal Access Router normally
access npda d 40 EneIpert Seid CORMDIMIEItiNGS o Blae stite i sk sent o grrl 144 in
V [ d
messaQU HIPRE B8 PRI s RRUERPRL RgR6] I o MRptipbane
needed.N& the eﬂibedlﬂn%ﬂt dgthabiasentioy pileed tlhy hhmk)fﬁisaree\mﬂ(mentroued

ntities f t hose ysers. allo to a S. | stem
signal 408, Rt s @B gt dBLIE RGP b Cer by e i Uia arbess fode,
the ena %&)& £44 YENtI DRAUERS (4.8, addesaRIb uhbYoraufohe nmecs'a\gﬁﬂg and

ts access port on the access device is configured
OPtlonM cmrmonwfgm@bx@nrﬁeﬁmms eoa}ﬁ HfO is dene;ysng secydtwi ce

thorlzatlon rVLce 0 [y
infornfgipf e o BRGH seRr REEH i a T E BLAA B Aol g IR
securiidsBevidtioAetecheicyes np&&‘zr,l ITote sRated eédratanlay Seprogemishige

uring an access session is recorded gy t he Access |
- the acegss nedes, aiedb¥ 8 SYSted AdBUHERIT g SEPHPURY £ Se@Hmity server in the

| nti ng- Request nessages in
netwoﬁﬁg%éﬂ%b%%nggoqoco‘#éﬂ#&Ddﬁ%ﬁ%unt| ng Server may be part
of the AAA server or it may be an independent server
usi ng the same protocol with the authorization server.
If the user is connected to nultiple Access Routers
during a single session then the nmultiple sessions
need to be aggregatedin tB& Accounting Servers. [0003]
In addition to authorization and accounting issues,
comuni cati ons systens which support nobil e devices
need to include nechani snms for conveying |ocation
informati on so that a nobile device can change its
poi nt of attachment to the network and still have
signals, e.g., |IP packets, routed to it. [0004] Mbbile
IP (verS|ons 4 and 6) also known ‘as NIPv4 [NIPv4] and

- .




or it can be a tenporarily allocated address to the MN
itself, fromthe Access Router prefix, in which case
woroi793sabl ed a col | ocat ed care- of - address ( CCe&)Y/UST06/035913
| atter nodel also applies to MPv4 while it is the
[(Rﬂ's}; a‘i’l{y @Reh@hb M 4414k RY¥Bha kst ﬁf"fhe sﬁire& Q&ret
pur pose hi's docunent the terns CCoA
needednel decoypt Eiubnefﬂtgmﬂle etateamﬂormandn a@thaptbatfest(eed))noér: é44 serves

o B B SRR B S B AR 5

the endr Bl ein A8, Jhe hﬂdb@l@'n@d& fhalratid Mdﬂ(&a&ﬁﬁorﬁﬂaﬁ%nbo a target
ess ot herw se nentioned. [0005] AAA systens_ar

base stat}@r elang ynttréle@st@tetmfonemqneasr et Qf artaﬁé@fé bymosmab s dacs not
|| |
e o ST AER 03hrot B ORISR LEERL A B e

to modify tﬁe statd ibftrmas@cwith ltlys inéyrmation atibhierttansaissiolvtéthe target
nessages and to secure the air-link. The Mobil e Node,

base stgholnd node which is capable of changing its point of
network attachnment, typically sends a MP nessage to
gain access to the system which triggers an AAA
[0048liesin tho Frau t eaanpleathe ead dodeit Hoselertedithe savobdl hecepipaiule

ooy B AL LD b T BEMBL e SHIB b RRRRER o

to the SRE Hr&R acERBotEEIA 0Lt tWIE shidc] DRTenMisgeray o tif @itdendoff can
their point of network attachnment, e.g., as they nove

not be epmpaseriodhs first oraghaeqesy 1ede 140" Thi s i nvol ves changi ng
the MNs point of attachnent froma first access node,
e.g., a first router, to a second access node, e.g., a
[@0=50p N dA fietebdctiod bf the tﬁrs:tdaigeeaxzcess nodentdol) the kend rmdeasenés a

andoff rt_of. a handoff
handofl oSt signal AL BS TFR BT nersa Pt 4 h i PHBE fIRt i gt end
node 14455 §éeﬁﬁ‘1§|tb BSmPRtd 4 1RindBATK BlcSacRER nb&@l M@ctrﬁel fit @ tdrB& aMBbss
via the new Actess Router. As part of handoff process,
node 1|4t)' nequme@wstharsygntam Vriadishting that It sl eitbesraecet thenfirst endgtode
nformation corresponding to the
144 infly %% ‘ie(fﬁ tPﬁé d%ﬁ%off to the new access router so
that the MN service is not interrupted. This process
is known as State Transfer State_transfer

[905] ud¥ thetegponse signal 444 dndicates thaithe Sire farges agpaip @ode wil
f
atow W3RRGS PR I rl B30 pL A U EL Kt R B

140/, t]het ﬁalt sied nade liddcbnticin sermpl 414 Ithe stntensfoematddn @irrespondling to

ect MN- NAI ress,  M\EU .

the firg GRA ARG LA OB FBEsT RS e TR0k e s Rider bcereds 10
decry ¥ a%@tam@fﬁ?aﬁfahb& an@rtd& $18d ﬁrbrﬁaﬁt,ﬁ & estibhbR a chRERMIGAON link

reservation stat e, diff-serv stat e, SP sessi on st at e,

with ﬂ‘qurr@dg 34 gresby, maling thedietl doness mode b4G) thermmonetivarky

t her e fic AR
attachlpﬁliité)r ﬁlﬁ%l‘o‘[ﬂw efléaacsﬁ holtg}e gts @{gegﬁccesgnrbo Wﬁtlﬂb S%féer%suﬁessful
decryptioaT higy st@t irfbaRionnfakmRs b @dﬁltﬂllgﬁipﬁ@te ai gﬁahdlcrf tb dn8® or more
acconpl i shed by the new access node to which a nobi]e
networkygpdep ézQ@?ﬂaé‘é{ 1l ysehgn#dHa' terthg eldtlte%kéttaﬂmlagemt 140
indical SHPPaef RN B8 - REROPAold Bl 3SR T
target hespomsie 14he "Ktied;mxabéb% opadies hon handist ainagiletion message
information to the new access node. This technique,
whil e effective, has the di sadvantage of requiring
that a nessage be sent between the old and new access
nodes to initiate the trad8fer of the state
i nformati on. The |inks between access nodes used for
the transm ssion of such nmessages nmay becone congested
or could be used to convey other information and/or
signals if the need for nessages between access nodes
used to initiate the transfer of state infornmation
could be elimnated. [0008] In view of the above
drscussron |t should be apprecrated that there S a
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service(s) and/or application(s) corresponding to the

end node. This state is used by an access router which
weenw@ss4as the end node' s point of network attachmseios/035913

Each tinme the end node changes the point of attachnent

indictihg!tb €he 6\ Edss nbdtethat tB BarkloPtiA bREn Efcbiklit TRE glrstt Agcess

transferred to the access router which serves a
node glsq sersisiit sigral Abe wdidating & sedsasshit] heodeffias thetfestradmade bss
node can continue to provide conmunication services
with regard to existing conmmuni cati ons sessions or
9062 ddnnewultemativerabidifss oFehiy isRSiioR tH-statéhformation sent to

requested by the end node, The methods and apparat us
acces%flo‘f%]ziop pewishyded inthp handotizeguest pigraledd Ot gha fimsbvasizet access

d : for i S . ..
node TRY ARGy (hE 8118 ol bn S L MBI ARGTE uablisng na
commpamgpatiopdibk vathrtbe end msletldd tharalluinbkingrihd Agt sdcaéenode 140" the
i.nfo ti;on. .[00 The transferred state may, and in
new ns?JVr%[‘g“_ﬁ%?}H??Pé roat g‘laé]%? St daorbe &t iigee agpess pade 140,
after JuotdsOfl BEGryBHILIEETARS Satk §ifolRatRf haffhils rgﬁ)ﬁ@ d}[ﬂd@&: s%w% 417
0

| east one of secure access and agthentlcat acce
to onesof rgors eIk A0dess 2 Orand eoptionalls tacti g 4 §7' oo theeyd hetwioek

i FplNe on ecure access and
stactliSEpbfy PR} BURAO% Bl pER3L 08B ln HO TN Gul RRGE Boua ve
routedstersaidcirsatatded nécead il 1407 aMRRIdnaN4 1 M Eh&ales B¥a Aindog@St

@fe serviciﬁﬁhe_end node is authorized to be provided
compigHp, mossage mdiratingie hisold aecersarpdedastithes handoffdenbednyi ng
succeddfilONYe! ' ' 11906 1 ce.alloeatio

T ot Lo g Dact g 2 BB iDERAMET p foedl hardler
to the dingj ohé godo i ninghis iebe diseens 0 Hihie imventibh Aesta@s QU2 a@d 414 are
nmle%ﬂ%%rnation; communi cati ons group nenbership

ntormation; an | P address assigned to said end node
and an address lifetinme corresponding to said IP
address, [0011] I n accordance with the invention, the

[093341 eBwon seasiving packetp mthi aneddwsiss horaespendjeg anthe fitst ehd

n I dof [ S nd the need, to
node T A o Blac R R B GR Brl Mg dSerdt g Lo win
commeghieate then overftheair tink tdins €irstlcall ndde 1 4. aNHNBE héﬂdﬁ ffhaving
e

backhaul, | i nk, can be avoided. This is because t
been Cﬂ{%’rq@tj tRseKiftibesopEuniGaEoneestian bettesn the firsiomdesetand end

nodes 149MOYNReAHIEFEY thB3SRioR AP ARIRRA tn Bl A lARI ] and
‘then conmuni cates the state to a New base statioh a8
suppligshiorthe firs taraetchotdss podsc ) ieperititedonooutingeak it theafrst 4h@
info Lan to the bil e_node and the transfer
second{Bht oS 140 14 Srrvhe 6oPRe thoimb M barsend edriaghs 144, 407
togethér. The dxbigarigd 0@ Sien 412 8RerhEh AR £f WRICh REIRICS YiledQ Y& ation of
W rel ess connections. After the transfer a
IP packeiwinshiding ferrrxemples veige difh.oklalag toogoinugicaiidds sassitohier
. de, may be continued through
repres?ﬁégﬁtnafﬁgg% b%%g(g&gfﬁg ?2% L{i rough the use at the target
base station of transferred state. [0012] For security
0 he state information is encrypted in sone
[@sgf)d Pﬁ%‘“‘rﬁ é’VBalSP‘F?élOPiaﬁ%J@nqéath@ the Hest eanggracenss node 140"
acceptéd tAB R SOTF OFY ti i €3V St i ntain
D securit ys}g%1 s ?glﬁ g{%@gﬁc}é@g I?ﬁ%yr eﬂ’é’b:gensglg%% #“j}gl F‘f{@iﬂ eéigt at
the first target aeeass hode weuld apt allowt the hasdofbRthe Thstend nbdy 84 QU
enbodi ments, the target base station is able to decode
the encrypted state information, using a shared secret
accessible to the current base station and the target
base station, while the niSbile node can not. Al so,
while the state information is communi cated fromthe
ol d base station to the nobile over an airlink and
then fromthe nobile node to the new base station over
an air link, security is maintain due to the encrypted
nature of the transmtted information. [0013] After
successful decryption of the state information, the
target base station is able to serve as the nobile

o . T —r . o




[0015] In accordance with the invention, the old base

station need not be infornmed of the target base
weoereai7iam3e | f a handoff to a first target base BCaiSN6/035913

fails, e.g., due to conmunications problens or |ack of

compl?t%@%h gg%ﬂft St £BRA%EY 140 NBe ﬁe@bh@nwﬂmmce%b&t@

o a second target base station. In such
target mm noidb @ 46 tt ce»mpiéte threttandott 0. oTlmjhanriOffhbemmbpeteés ﬁbf(lié

uld b tra d fromthe biI e
same taighis vyt oy Do v S W eefe Bepel® il reer ¢
the ﬁrét%&e%& nBRI80'S tstikh eresaseTiB Howd by sptmmﬁtykseglﬁtsmsegum @dd, 456,
hat the nobil e nodded based state transfer methods of
458. the present invention provide a highly flexible system
where the nobile node is allowed a great deal of
flexibility and control over handoffs. In particular,

[0653¢ ndinthe embbdiendntpf thetnteatibrowheretibe mokiapes 4l@dadcdan are
control one or no

notrequy apd U e RIS foag 4 LE Pt pte il B s dbison

4
iS5 MG Ao ki

the 1oa;1mgxbrdacaessamdeﬂﬁ0’t andghe pneilertials Qfe@ﬂléelt)db thet areiieshuded in

e T L
access 18 WduRMMallb@the Randonthfitke fitst siid fadel 4% ta beesipleted to the
network controller in the comuni cati ons network or

first targat epeesiiaodeuk A6 ithe st el riade 144 selgels presand tirgeiasssss mode

" r K.
e
discusk@l dboive bitwithn themsecoribtyr detaquessalogde dAderatien ¢handhd fict agkss

the base station that controls the s , the
node1 i SHEh RS TP TER. TR IS BT A 0r S b 35k Dbe
state. In sone but not necessarily all enbodi nents of

the invention, one base station serves as a pri mary
[ﬂ%ﬁ; s\dter sahection of thyi seeondttarget srgissarodadgOp thawndinede 144

tho ossi bl ter )
sends i) S 300 MRkl T —
the firkten8Wehe e4PRGeENE So cdnisiete AIHABAYLT bathe a8tat hode 140 h&he
one that controls and is respon3|ble f.or  mai nt ai im%wx

second Freg @peeaneydeo40t spandseith e signpled2indiseohet it we

accept Bk s %1’1(1 ?o&eom% FBEAT 8%&11&68 th¥ ﬂhﬁ(g)ff) r data .
comuni catl ons sessi ons. mary base station, in
one such enbodi ment may send state to the terntnal as

th for th | ed
b5 o e raperse Sl 12 asignies D BePipnei e b iy e 140"
will aﬁ‘&?'tﬁk%an@@ﬁ 8% thd dEentRbe N18£EHEBL conleted YRR sBERMAQAget

State stored in the access node may be repl aced or
accesupuiat 140", tlad fngt a@tbmdedﬁélsemtsameslg@é éﬁ‘%séble stetgrinfonmation st

B s

alternAGREHSH0AAHENt RAShia inveadbh the entsiforadiionitincueedintadéoff
may be used to replace or update the ol der stored
requesitsignal 485 Hlerseganf tagget agsesstiodg 169" dveyRts Biestiteindgration
and ugelé rtlﬁe 151?01’315@51? ?’%s#eibh@ﬁ a REY AR b2 llﬂlg WHBGES Snd R4l 128 thereby
or ot er state update operation.
maklrtgl’thel ketohé acepy wmiedlidt] thehetv rnenveorktattinehrherdipeing forthe hmﬂmde
of the invention can be used for synchronizing state
used by multiple access nodes and not sinply as part
of a handoff procedure. [0017] In an alternative
enbodi ment of the inventi @® the prinmary base station
sends the state to the termnal on termnal's request,
e.g., at the tine the termnal wants to handoff, it
requests said state fromits primary base station.
[0018] By distributing handoff control and state
transfer functionality in such a way that a handoff
can occur without the need to transmt state
|nfornat|on through the core of the netmork - a great



time. The nmethods of the invention can be used in
ot her state update applications as well. [0020]
wadadintssal features and benefits of the preseRCT/US2006/035913
invention are discussed in the detail ed description
144, 'Jf}% 5%&1&3351]59%%@355&: 1 48SEfat R bR de-EH%u@B%NMate
l'ustratés a network diagram of
1nfor1mtlemphm1ytscacmm;lmg epdatosignad Y47 enenaonihore etk mde,snkzocﬁmd

BTN IO NN R

that pacRMS Biré el to[tROBR} efd Gode31 44l shusldrtrtrested fo smbmbﬁdi Yarget
access node inplenented in accordance with Hgg q{esent

accessingde htq"oThestmaltp the frst acoess pader 0Pty IaL;

f ' n
comp B e T e
successfutleTh@seaomt Meessamde aksorsentds. a {iRBPBF6 fFidikatibg bishesssfal es

B@!lng i.n 8 E rdance wi th anot her handof f
hando’gfﬁ% fndgede fdd-present i nvention. DETAI LED

DESCRI PTI ON; [0026] The net hods and apparatus of the

present invention for storing, manipulatjng,
[00a8] | eUpmgrecanmgfpapkm iithgnaddress casragpondinhiodhe fizyignd

rode 540 IR AR A oo SUIRO P IRLELL B0 10 v

commURi¢hte Bfem 6@ tieait/EElE torht iré enll deds sy ewirth the handoff having
comuni cati ons systens. For exanBIe t he | vention can
been cpapleses, fiot orisips CommURHAERANS SESHOR PSR fh first and second end
i .
nodes ‘i%‘%ﬁ ‘g@ﬁﬁl?%soﬁgg L&, %gérﬁl dﬂ:ﬂfd%@ ggﬁl\?gggﬁ@éitflg tion
supphed ’methe seond mgeMacmdss ﬁoximma' inperelitaktoi contnfeag s therﬁrsmd

it R B LA TP B REERRE s 104, 40

to gethep nfméfux%ﬁédge R sigh Ak GtEr ths hgndo fﬁwﬁicﬁ Riclidys € ¢t§ﬁmﬁ¥ﬁ@kﬁon of
Ignals or other types of nals transmtted over

IP paOWEhS ancbeking domaxaimpla, voies d@h‘ia ing to pompIppicatigns spssion is

st .at an ex | &ty nmuni cati on system 100,
“mﬁmgﬂﬁg iﬁYﬁFgwsggﬁﬁﬁﬁi%%ﬁlon net wor k, which

conprises a plurality of nodes |nterconnected by
communj cations |inks. Nodes in the exe

| ar R .
[003%Hunincanothsr cpedisant obthe ixvratier therste Whystepfd HyFig41s
used t§ 'c%@el a%lfhtf%ngl hnkg%éﬁ@&ﬁ%nd hase 944’511&&%& Eﬁb&é&t 14@5‘ and 140”. In
otocol's, 'e.g., t I'nternet Protocol
this embasmmantaﬁtthmseﬂtiammgmis 41Neandyist exwel s nggxoltaé Slgnals 417'may

| ted, f fib [
be ot} Bs M BrHg TP RLEL BT B AR KAk 16 v A G Iee et dhe
1nvent?d?ﬁ%§s§%éé 499 W’Hn@laiwoﬁla%b‘éttﬁ%e}@b& theleH8a8d@144 or they may

[ ural of " end nodes 144, 1 146", 144"
be tngg%éd by\mpfcsh nadesddd, 148 apd Afihby addivonal sienalinathat i

e QA S BR8P e S

figureW r el ess communi cation devices or termnals, and the
access nodes 140, 140', 140" maybe, e.g., wreless
access routers or base stations. The exenplary

i | . .

R s 1 TP A P ECHRTD PSR iRbntion

The apowy bfifgira Seemosmme sighals tl;at are geperptedand dxaamictﬁeﬂ iig accordance
services or functions. Specifically, the exenplary
comuni cation system 100 i ncludes a AAA server 104
used to provide security and accounting services. The
AAA server 104 is optional2lbut, in sone enmbodinents is
used to provide access nodes with secure keys, e.g.,
"shared secrets" which can be used to signed and
encrypt state information being communi cated from one
access node as needed, e.g., base station, to another
usi ng an end node, e.g., nobile node, as a conduit for
the state information relating to the nobil e node used
to convey the |nfornat|on hbde 106 of F|g lis
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network node 110 by a correspondi ng network |ink 105
and 107, respectively. The internedi ate network node
wa207as43he network 102 al so provi des i nter cCONRETHISNIOEHP35913
to network nodes that are external fromthe
- [

i b e B e o o

method pertomiedrindecotddhce whthahe prvendieies furt her connectivity
to a plurality of access nodes 140, 140', 140" via
network |inks 141, 141', 141", respectively. [0029]

(bl aﬁﬁcﬁé‘?@“@@ﬁaﬂﬁl@ thaAQs anbﬂ@om soidehitheshsasssion, e.g., a
provi di ng connectivity to a pluralij ty of N end nodes

voice ((a114hetwpq1@ynd fadesh44 and gode 1Q61 4End ne 4)4 mitiald bg@pwgtc?tes
r

Ty e
other db@élﬁetwioﬁaﬁddm, tbyataﬂ[plé.ﬂélwodandideamﬁb Shus,cd ¢helsddrt oﬂt&te

14Q" i s depicted.as using wreless technoglo e. d. .
examily Tioresis T et Tipracecsspidn 147 peracsasdbieahvatk St poi
for at l%géf %ﬁ&‘g@%ﬁ%ﬁ@ Z;Fchzcegcsce%sgﬁid eﬂ@ 1‘12«8 ‘éﬁi{éﬁfs‘oﬁﬂa&e ﬁﬁ'btlmatﬂaﬁgmclﬁdliﬁg a
sessiom aeptben relekipg ta the |o|ngausg pamedma@tlanwesswle ‘SeeHrity mfdm@lon

v sy SR SERER PR ESBBAY B O UG REGTRLAEY mobi

node profRAhfoBRatidrS 1@%@1%%&‘#’1&& Muth@t&ihtlaﬁ igfohAstion dtarfoit dtdeast end
description of various_enbodi nents of the |nve don
node 14 dibgarsasenediddineeneldy sipresisech mjemation fmforbety of end

r and type
nodes {E S A e B B B e o T 55 notib,
the nunber and type of end nodes, the nunber and type
links d the interconnectivity betmeen
10962 or 1 Figry PhesCogRese B A S S AN A gL Al
144 is Mnﬁﬁﬁﬂ & @8cdsSnbded401moliRaldnd ﬁbdé&ﬂ' aQPart %E’J@lﬁdiﬁ%ﬁﬁfbﬁ of

he pr ésent | nvent| on SOﬂE of functi onal
connnamcatnnglsetwm mder@da 4-ped otilem@debe gemOd@ ¢00.0ln one

a. C 292
embo@t?ﬁe ‘tﬁce}ﬁ]ﬁlm eﬁtlf”tl PRE c?’ﬁn‘%eﬁgP en(e ﬁ%nmh{?l%gt%bng Vi ed.
betweEPthe @X&RHeever i1 04 sAMBRBVOMIFEAD 2, g.,tdt@méﬁéﬁ\ agtentidatidf 4nd s

not used, In such enbodinents which do not use a AAA
authorization sessioneoneslanogde A o Rtaterelianges e alge saved OBy a
cormnﬁ}r%gtgdﬂs%qm rﬂeﬁ%eﬂtsglrve%§dé @854?1@ Rkss 86dET40. gk chan cs can
nts are particu suited for networ
also berensgédy bgrmﬁmmoanoras ﬂ‘lemioetmben Raodé $06 adyend mode ;164 ataeaccess
or. hone netmo S mhe i ndi vi network acce
node P9I (Rem Ayeasele o bana o aftp P st B piifigtigps 110

betweglﬂ%cﬁﬁocﬁ 144nBd ab QPRI 40 (e 2., RIRY AT ?es@ﬁﬁcéé)' Sehte changes
l'ustration of an exenplary "end node 200 i mpl ement ed

can a1$mb®m¢cuhnn@emlmemhenm%a§§¢ﬂs nofe &4Q.i Dfate chaeges can also be

enpl.ary end node
cause(ggt{,%p/gﬁ%e é‘b’t%%%ﬁ? act fagiﬁr g?&rnﬁtngc%ﬁéﬂsa{ %tgalst A({dorc'dlﬁ‘g Eo one
embodififlt Sthid1ivéiien @écebmmdtom@dmﬁdtéﬁpdalés&o eihéﬁode 14%64s,
144", 146", depicted in Flg nﬂﬁﬁ}n the Fig

such upgpiss take place eige veﬂbpnﬁtfaee 2 SUL LY Iae%t%?ééégoﬁ-lozoﬁdo”
51072 ISP BT B8O PRI st Bl ppocd s

by serddigembssagdy1 batsl 206s ndde bidsangk vhe stdtatdoems A6 1tHh & message
vari ous conponents of the end node 200 are coupl ed
t oget her and can exchange i nformation, signals and
data. The conponents 204, 206, 210, 230, 240 of the
end node 200 are | ocated Qﬁ5|de a housi ng 202. [0033]
The wirel ess comruni cation interface 230 provides a
mechani sm by which the internal conponents of the end
node 200 can send and receive signals to/from externa
devi ces and network nodes, e.g., access nodes. The
wi rel ess comruni cation interface 230 includes, e.g., a
recei ver nodule 232 with a correspondi ng receiving
antenna 236 and a transnttter nodul e 234 mnth a
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node 200 to acconplish various tasks. In particular,
the user input device 242 and user output device 244
wonreiode3b he functionality that allows a user POT/US2006/035913
control the end node 200 and applications, e.g.,
i§ Sk hNBSCiBRHRY, & HNGEIARRA ikiBA%Ls which
>12. %@%@%ﬁ@q@ﬁ?ﬁé@%&%y b PogifE R, ¢ et 200. [0035]
may rektile ippairecopdadid Qmede marenf these wethods diodetermirfng sdien to
e.g., roufines, included,in menory 210 controls
send sl ks B‘H{%‘?deetlﬁé BHPGEGE 200 to perform various
signaling and processing as di scussed bel ow. The

nmodul es included in menmory 210 are executed on startu
[063hs baitesuntwdineniof thipinypetion, Misgiate snchided iy mgasage S12 of

. data, infornatj ] I I
Fie. 5 Rpoupe & Sl SRS o HRRRE IR AR e ia MO e
use offeﬁ@rygﬁéh ocodifoethiak e mbbite cramot gt cvfdeenid. hodee 00
of the present invention incl @es a signalli /TQPtrO
emibodian @ the VSRS BALACRE MoB L bpenga mpssieg 14 fpsluding state
associgted W?’Jh: g/ n&ﬁ? | ﬁg ke sml%lechg 4idte! REHAMIE BnPeriBiR Y4 replaces
rol nodule 213 use

cont to control handoff operations.
the exiBting ntateowiyh 840 statesecdingl indeessagedrl@d Is aapkernatieremhodgnent

215 which is stat.e information cor.r.espondi t o, the
ofthe iantibeshie BiSal LB B UHEE G A A5k BOT Higgy Access
node 140tsBndsEsubBétQIFihd iMaéxddlopQud stad Sbjebis @6l tHend nbds 044, In this
access node as part of a handoff or synchronizati on

embodipentafi thninventien endenode it dogsimt nerpalbvaicplage hesptise sehef
state.info ' I [

s R B2 RO S S L

state witiéh barrsdpdidsaonbieols inadaddden claecainetl imnssager®l2. This normally

enbodi nents_is, inplenented as.a. hardware nmodul e.
ot oo e St B e e 00 S B as o rsu
of mef%'é CEES T fegia@érhélﬂ id ferfoeed 15%/ @%}ré‘lﬂﬂg %eREhE ot etdloT the

., hessages, for nagenment of state information,
indexastinclades inmaessagevall2, whiddagsrsedtosidentify Sitg 0é sriegind senlecing the

data 214 incl.udes state inforpgation, e.q. ter
correspPiiing Tared H LR WA TRt B mefage 517 oh PR iR
the ob%éctst \blgﬁr RshréReleopagiiec Bdstts ©Bktate cah Ibe reglgnealwitt@uchavisigio
nma

ata 2 y include configuration information 216,
replace thy, entishset 08 atate Weigh will semyadly inelpde maltinde obigets
operational information 218, e.g., information about

current processing state, status of pending responses,

[0064] Thethewdgl eediidleyay drearssleandt atovendivhy frivinchel fitsh

214, e.g., update the configyration,i mat i on, 21
scoessfoloEiHS SSRBE T PIrT AN T ert Roda B Jasaiem o infie 3
handoff chYﬂlQEéCLgTéﬁ? hgt'\x%o‘ﬂg i)ﬂtdchﬁ'éﬁtr iht0]e. Ofhe FRstRX 6P hi8dd/ 140 to

access node 30 npl emented i n accordance with the

anoth@raesesn node) \eanyt the secolifh ecarscmsle 140U cll30tndelf dsesipn may be

current net att achnen {nt or target in
e G 7 VL RSB ol 5l By et noe
of sighBPtebRgd idnTbh 0B thd fcds A6d&i 140indgpOe I8 AL alttramtivf an
appar at us t hat naﬁ be used as any one of the access

embogdigrtat ofithi, inyergion theftendgiidieeision is mare by a network, &g, pyaccess

Fi ' t ' S
rode | il R R ot RGP A
strengtiibéivead it s8Zandend aodsi 14d| &s suchammaibodahemnf thit ievémioa
330, coupl ed together by bus 306. Accordingly, via bus
306 the various conponents of the access node 300 can
exchange i nformation, signals and data. The conponents
304, 306, 310, 320, 330 of23t he access node 300 are
| ocat ed i nside a housing 302. [0038] The
network/internetwork interface 320 provides a
mechani sm by which the internal conponents of the
access node 300 can send and receive signals to/from
external devices and network nodes. The
network/internetwork interface 320 incl udes, a
receiver circuit 322 and a transmtter circuit 324
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as called by other nodules that may be present in

menory 310. Modul es may exchange data, information,
wana7asssal s when execut ed. Modul es nay al so sharaSg@ba3so13

andi nf ormati on when executed. In the Fig 3 enbodi nent,

accessidd@e TBHREY bRl conlfu64RDalRRerd BOwkn EhE nfdLERNINd

invention Includes a State Managenent nodul e 312 and a |
accessJ4§h atid regoofromoindmeda (164.3vanothsr ewbpdinting of this inyeniogfsaid
t hese nnﬂ#%es menpr y ﬁé& al so includes State
reporty A AeRehE A £SCE AP f2Y Si gnal / Cont rol  Modul e 314 and
the Signaling/Control data 315. [0040] The State

Managenent Modul e 312 controls the processing, of . ..
[PRaSd| v Al exeyplarsempedimenipliberayeriony thgre the eubpedepitiates
handofE A A0 8e BB Sl KRS SRR S D andndoigp B, AL
thereifar ocess of supporting normally comuni cati ons sessi ons
and operating as a network attachment point. The State
Managenent Data 313 includes, e.g., end-node rel ated

[bﬂé(ﬁ r ML RHdS i seRds hiiRlofiradRsOheRasd 5T tolth€taPged hesesPhiode
the | ocation of the current end node state if stored

140’. iMessagees20tindndasshentdst mession of the seitaraseivad figanegeess node 140

. nodu 12 agccess [ or I . .

i e, o S8 SR TRt PRl B 0 oo

messaf® 920’ 6/iBdctesiidedl4s witieh jsepiags theg ndssagedizal *so tlod thrgen
end nodes over the wireless communi cation.interface

accesTrBUe 1400 AGERT BICOriNe PSRBT R CHURHITEF at 6ast part of
the steg%ﬁm%fd% b erggagsfs@@/%b?j’ % @%e{bfl‘i‘%ﬁ 2% ﬁ%aﬂ?ﬁ gétﬁaaeywéeaqtself

er operati 6ns suc asic wreless ction, .
and emiioder1k4 ket agre sogport aélaast stime dSiegd abdaig 1 €beymulunigations via
315, i.n¢l udes, e.dg...end-node rel ated .data in
accesyad 0045 6 a it Sal bER B Re pede BlSina SBuE B0 Thsboliny.
comnhR8fioRetMREhtdh PASRMHISRT Ay SUE RredrbhfiedbldlivBas e node 144
suppor t/ managenerit servers, configuration informatjon
and adeess 1ds il 40'n fush ckmemmicatioe 222 819y inchyde, e.g., communication to

: Si gnal i ng/ Gont.rol nmodu 1 S _ an |
o B T e B A B e
144 bl &fg@srnﬁigtﬂgQﬁestsa@m;Seuo regd n_beeth weeindratgsthenotemevifahalmndoff
end node in accordance w he present invention is
process; d¥iesgege AP @HaIucsess ﬁ@/yb{agareg}f Tl atjegnRted OB 8
anothbQenbdfificht BP A& iﬂog’gﬂaﬂf %@ %ﬂ_ll_% ﬁ{egglﬁg 365 lechy Rk GlcddPRMe 140
node. e nenory 310

recelpt froman en I ncl udes an

in thedoitnh efhessages 526 awtlicknerelayed by aneeduhale3igt0 th end node 144 as
per%g;ning the signing and encryption function and an

messaghPfdnt i cati on and decryption nodul e 393 for
perform ng the authentication and decryption function.
I n soneenbodi nents aut hentication is used w thout

BAeCTly prissrmingithas theqyhandpifito Erepseessande 140 éy sHsersshil,issems

: sed Wt t J [ or di :
it 355 S o S PP SRR A b TR 5 R
possilgle Rl ndilé | #hycudsl nfesaioy 1586 rethiesthgarreuting chunge sothat all of its
required in a particul ar enbodi nent may be onmtted
commpungSi e URSaLY Elo Wit viagoepss padeddliareROW Alopfing via access node

140°, | QYL A QR seddiGodtid) n}{agﬁé m@%ﬂg@ %(?‘?g)#dilﬁ“rbﬂﬂ?g &end node 144

integrity protectio ncti o prevents third
comnpraidatiess tbrio nrondiempodiment yf thantvenfiomronting abyengelra¢ssagess30

been signed and integrity protected. These nodul es 391

and 393 may, and sonetines are, inplenmented as

har dwar e nodul es as opposed to begin inplenented as

sof tware nodul es. To suppd% signing/authentication as

wel | as encryption/decryption functions, the access

node includes shared secrets 395 which are avail able

to other access nodes and can be used for

si gni ng/ aut henticating and encrypting/ decrypting state

information transferred between access nodes. These

shared secrets may be supplied by the AAA server 104

or input by a system adm ni strator depending on the
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stored per end node. In one enbodi nent of this
invention transferred state information will typically
wonaed7wdsesdst atic, long lived and short |ived coRpomuS2ios/035913
However, in other enbodi nents, the state transferred
is sentHHﬁx%Hﬂal?ﬁflgz BReRRELE Y nté%sa%e%gb%extecé?(reé ‘tg’:ﬁ&ﬁl gidef1auent
state. Static conponents may i ricl ude
anothqn arrﬂméﬂrmls of ﬂnaunmtlmthemmcwgsacwmg nessagepelito 88 seit is
e co ni c

d f
indepday L HeoSe 5 & ConloRbIES BY SPPPAST Bt SPREFSRTRNCH as

measug@h&ii@l quality of service paranmeters (e.g.: peak
rates al |l owed) and generic authorization state (e.qg.:

type of data calls allowed). Exanples oflong Iived

(GRS, B PRl ATBRAE Rt 1Rl1o 0o NALA S i e B using
one ordiifr@ihaidldsito perforgnde staps ebneitpoadidg ﬁssneoasr mmasafnd:thw@ of the

| ived security nfornatlong | es of shor/ lived
presens {eatioh dUTAFMR BEBAHATS G DEFJECEEHHEn ARG ur o

transnﬁ@s%r?ﬁ%ﬁg Thid!ih g&lng chib BB R VB u fRRATI LT (R@hIe8& invention

sessi 0 ynam c quality of service state,
are 1mp1dmantmlstsmgrrm43ﬂ¢se rfiveh simdulesenay. e lp@dmnf}nterdqumsoﬂware

di men t i S, i nvent stat nf
hardw it G oy priogrgop oEpar v G bR aty SOREER i lcscribed
method§ 6£HEihBa sfeﬁs ot Broigsl elased beds hfaclﬁlhe exycablYinstructions,
i nvention through the nobile node involved in a
such a8 splGRE, ededine meeinareadelde MedBMpEYBAS 4ERBRYYHISYISE, ©8-»

Ranchey i B Bleolioll S Bl pan iy with o

withoutradéhtionalrhardibere ao nmp&n@t flil gr,lpca'tldnsr eftheswne ds:scgl’o@ﬂs

t.hat are generated, an tted [ ordance w
methodhe§-P e PEROr e At e otish BEes Bl Eeiih

mvenﬁéh i‘é A QS 1034 BRSHiAE-rddA8bIERE iR B@Iﬁ&ﬁg‘ﬁ@cﬂﬁe ac&atlrNCce
the i nvention. [0046] In the Fig. 4 exanple,
1nstru¢th:el|s éon c@uang o n@@hmg, gamasessar ishasseaaed bardware to perform
voi ce d and end node 2 407.
one OIERALY chgh ?Jiéépsr?g OPfl th%%(frt%f er%idﬁ eat i ng through at
| east the first access node 140, the conmmunication
path optionally |nclud|n? ot her core network nodeé
[96691ex wpteeous addisioralisaiatiansoon the methogs ang apragafps ofthe
preserl S, FUOTBLEHBALMMLL Rl apflrel 16 kb SHNBE EPRS oflaf SipkdOr
the abboﬂ ées]:nptmit efittle myentich. Sﬁ'oh atiehss arm’abéoe]o@ﬁs@tn@d adgthin the

e |nfor |on i cIu a se ion identif.ie
scope s HEIOE. THETBHER AL £ibr Gfreod it may be, and
in van%%g 'éﬁtbb&meﬂts%a%e&wﬁmwm oﬁﬁageﬂat faduendy Wividloreach

he nobi | e nodes, nobile node identification,
multlmbng €OFBND, @r\mou@ othet bipanef wmmymiedtions teghsigres which may

e e DR A
nodes.mﬁd esmawmpodineMsttheaddesssiodes arSMmphattatedas bﬁ%tﬂiﬁﬁtvﬂdch

ﬁﬁ arrow 411, towards second_ and third %%%?
establislypomuyupgeatioplinkerpith BoRBgodRs S Me ORI, adfar &

vaﬁoqg.ae%gtz%f Erﬂéerft?me%ﬂélﬂoﬁ@@&re %ﬁbiﬂ%eﬁteﬂtag AG1PEA cd?ﬁ’btﬁ&rs personal

I'Tst access node to anot her access
node, e.g., the second access node 140'. The handof f
deci sion may be nade in the nobile node based on
signal strength nmeasurenments nmade by the nobil enode of
signals received fromeach of the access nodes 140,
140" and 140". In an alterdative enbodi ment of this
i nvention the handoff decision is made by the network,
e.g., by access node 140 which nonitors various
paranmeters e.g., signal strength between it self and
end node 144. In this enbodi nent of the invention
access node 140 al so nonitors comruni cati on paraneters
bet ween end node 144 and access nodes 140' and 140"
vi a reports. frontend node 144 In another enbodlnent

o " o oy



end node 144 and nodes, e.g., end node 407 progress
and change the paraneters held by access node 140 to
weuppass4dsai d conmuni cations. The state i s t heRCSRIS2006/035913

end 144 in nmessage 406 as it gets updated so it is

data @vigtahBPBAls
neededq In ?ﬁgBgﬁﬁgg?ﬂgﬂ?ﬂééﬁgﬁﬁg&ﬁggéﬁgﬁgkﬁﬁ%iﬁmu?ﬁmﬁs

and logi aed/pr fogtines, yrimpleorentiog tednetbpdmatl thel fisem ravehtibn.om
the signal, it also includes an identifier identifying
t he access node, the end node 144 needs to handoff to
(e.g., access node 140' or 140"). The signing and
optional encryption performed by the first access node
140 is done using security information, e.g., a shared
secret, which is available to other access nodes due
to a security associati on between access nodes. The
shared secret nay be programmed into the access nodes,
e.g., by a systemadm nistrator, or supplied by a
security server in the network depending on the
particul ar enbodi nent.[0048] Normally, the end node
144 does not have access to the shared secret needed
to decrypt and re-sign the state information so that
the first end node 144 serves as a conduit of the
encrypted state information but will, in nost
enbodi ments, not alter the encrypted i nformation. The
nobi | e node may send additional information to a
target base station along with the state information
as part of a handoff but normally does not alter the
state informati on. However, in other enbodinents, the
nobil e node is allowed to nodify the state information
with the information prior to transmssion to the
target base station. [0049] In the Fig. 4 exanple, the
end node 144 sel ected the second access node 140" as
the first target access node. The first end node w ||
try and conplete the handoff to the first target
access node 140" but wll select a different target
140" if the handoff can not be conpleted to the first
target access node 140'. [0050] After selection of the
first target access node 140', the end node sends a
handof f request signal 410 to the first target access
node 140" indicating that the first end node 144 is
seeking to conplete a handoff to the access node 140'.
The first target access node 140" response with a
signal 412 indicating that it will either accept the
first end node 144 into the cell or declines the
handoff. [0051] If the response signal 412 indicates
that the first target access node will allow the
handoff of the first end node 144 to be conpleted to
the first target access node 140", the first end node
144 sends, in signal 414, the state information
corresponding to the first end node 144 to the first
access node 140'. The first target access node 140
decrypts the state informati on and uses the
information to establish a communication link with the
end node 144 thereby making the first access node 140
the new network attachnment point for the end node 144.
The first target access node 140', after successful
decryption of the state information transmts a
routi ng update signal 417 to one or nore network nodes
120 and, optionally, a si4hal 417 to the old network
attachment point 140 indicating that packets directed
to the first end node 144 should be routed to said
first target access node 140'. The signal 417
operates as a handoff conpl etion nessageindicating to
the ol d access node that the handoff has been
successful. The first access node al so sends a signa
416 indicating a successful handoff to the first end
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not required. [0053] Upon receiving packets with an
address corresponding to the first end node 144, after
woheo7hamdef f has been conpl eted, the first targer/us2006/035913
access node 140" will comunicate them over the air
WHAT K CIOAIVIED 1$:Sst end node 144. Wth the handoff
havi ng been conpl eted, the existing comruni cations
session between the first and second end nodes 144,

40 Ldent i f.i by the session identjfier included in
L R ot ol 15435 T SnblSRhons ueminglyging o st
accesanods & saatel dbé€s notlé afPdn@ridtrRde  the GREMIIUbEpMsidy: t he

first and second access nodes 140, 140' serving to

c SRETating the gndnode o ipceive Siomn b dirsiegesss nade state Tnformation
corT : e of signals after the handoff

eﬁﬁ?@%@?ﬁg?gggg%?%gﬂggnnunication of | P packets

i epktating the dndrnode anpdremunioite etattaiforniagbatd e st&@nd access
n_odecommnications session is represented in Fig. 4 by

‘arrows 401, 418, 419. [0054] The above di scussion

assuned that the first target access node 140

accepted the handoff of the first end node 144. |f the
2. r ddgortlodseiydlaim bvhdreinisaid rewtiveatate indorinatist it @rcpetted state
: . al l.ow the handoff of the first
o A o R ot Bt b S rpe 1 s md aess ode
includvs trensmiting theentiypel serdinfesatiddh $&l 8ehsd AcSeaRyud,

target access node 140" to conplete the handoff to.

The handoff then proceeds in the sanme manner as

3. dhﬁeﬁﬁﬁﬁﬁiQMQMﬁlQQEnM%ka%Hgngﬁcond target access node

140" rather than the first actess nodel 40'. Such a
c aeulingsa banslofif dignad kesqid scyndagasl idéStiordd 2enddidsaidt 56,
ol 3055] |.n the.enbodjment of the invention where
encry?‘%i St%{eeslggoélé’?hﬁ@ Shihiscaqnd ahoess ot gignabhatsa ensknode is
initiatBigaf lendBffit cdiddeshntiRcoBSaGRe 410, access node 140
basis its decision whether to access end node 144 or
not on nultiple paranmeters included but not limted to

4. t | node.140' and the credential s of
eﬂgeh%ggh%%fﬁ?ﬁggggﬁgﬂFW@P%%%% in the state included

| operetigpihe sédddd aktest hedd 0 seenesard GHRAptédilfate RFLERLRA:
that the first target access node would not allow the

haRRIE e segpadacedss nededo deeraptisear] ensrynied atslinfosdatian; and

t Bserhit ' . Fst _end, node
i riidhe (ARG o AREROR ORPA A oD g Bhorfigen A
informggiap teermbldve coramuoichtidns seskivm Heanetaf hid drimode @6€ 86tfhén
the sanme manner as di scussed above but with the second
"target access node 140" rather than the first access
nodel 40'. Such a case is shown by exenplary signals
450, 452, 454, 456, 458. [0056] After selection of the
5. sEemathod of elaim de where deteypted $iate émdrmatite indddesen dast

- I 450 to,the second targe
some SB35 LG5 0 A58 SR R
said ertabdie snd saikiangtheonaletioaslesad fiandeddss had Bad 86 BRBications
.laﬁde 140" . gq% second tanget access node 140" responds
session, pyIRE gondinyad fthravgh saidisecand srgessiwde aftenmaid handoffer
accept the first end node 144 into the cell or
declines the handoff. [0057] If the response signa
6.  4Hemefpé af eleim Aafurthhecosgeiiig: t ar get access node 140"
will allow the handoff of the first end node 144 to be
conpleted to the second target access node 140", the
first end node 144 sends, in signal 454, the state
i nformati on correspondi ngZto the first end node 144 to
the second target access node 140". In an alternative
enbodi nent of this invention the state information is
i ncl uded in handoff request signal 450. The second
target access node 140" decrypts the state information
and uses the information to establish a conmunication
link with the end node 144 thereby naking the second
access node 140" the new network attachnment point for

I A A /NI

node
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been conpl eted, the existing conmuni cati ons session
between the first and second end nodes 144, 407,
wodeimosf43ed by the session identifier includedPCI/uSkme6/035913

state information supplied to the second target access
NOgiRrdk the tifst REEBY hdRo tiAnGRN il YGtentdbniafEn td $aid e Whde

. third access nodes 140, 140" serving to coup?e the

includey tsansapéing seid fustdnrmetersrams, witdFsstoogenhecationt dink

f.. 54 | s _after the.handoff, which includes

cstat FUERREC Rioald RS oh b o Wion gl o

exanpl e, voice data, relating to comrunications

session is represented. in Fig. 4 by arrows 401, 458,
7. 45Hpe ffl@%@g}’f tlam, Rohereinasaisiishandt sepand arsessmpdes haye atseeurity
. . h . . . . . ¢ oal .
SO S drotRs o Fhont f et she S0 Be S S g nd
decryptiog statednfos@iation nominusicetet ttooging ef nddee i nvent i on
signals 417 and 457 as well as optional signals
417" may be omtted so as not to change routing for end
8. noH® dfled bf clhie 7SMrMeCHRns ' |
messages 417, 457 and 417’ ﬁg?n%%g%?Fgg%?gﬁﬁﬁ%k?ﬁﬁngﬁ%**s
node fWensmitja gyutingapdatayizsel to ehofher nade aftensaid staterinfdematiatDis
demvﬁéﬁ' and 140" by additional signaling that is
i ndependent fromthe rest of the signals presented in
Fig 4 but are not shown in the figure. [0060] Fig. 5
9‘ i UStrﬁHﬁS ﬁn,a ditional handoff nethod of the
© prid§ e hokAtD . Whetsin gpeaiiae Bre ond gode toreceiye Soanthe first
acces§ h&At ' | o :
B e hIehm A, QRRIARE U IROR ke Hoeiging seid
state wifoymatien overrawjyolesscanumymcations lisk.eps of the net hod
performed in accordance with the invention. [0061] In
the Fig. 5 exanple, there is an ongoi ng conmuni cati ons
10. s@$8inwthodofllain?l WohdEein Gaillend REANBER i
i no%e 106. End node 144 initialhy con#ﬁ%?%gﬁggm%ﬁﬁgﬁg%ks
with the first aeqesy prderandghe sreend sconssorode40d wihisesin saithstep odbparting
' EIVAR M aTe! r core network nodes, for
the e RO Bl s SRS lon SO R RO 3 8P e
perfomneargs Ipert ol estaté syrichgpniation beerftidrsbet@esems Bad8cekd Qode and
serves as etwor k attachnment point for at |east

th h e 3 . .
© SCEQRY 46ers noda Perforaned de sxuchirsie state Infprpatipnghaitanables said first

and sdcOhPAEBRYS 1R0el RESUMIbAGoRAmRRRAHOL de88MMd ddrFler G AN L Qng
t he ongoi ng conmuni cati ons sessi on, securlﬁy ‘

anoth¢rffode.mat i on used in comunicating with each of the
nobi | e nodes, nobile node identification, nobile node
profile information, including service authorization

11. | Themwiod®T ckii®. 1, Wiferdt sdi@3eh of Eﬁ)r%ethé%ﬂ Joepaccess
node 140 normal |y stores suc oiﬁggrna I on ?grﬁﬁm

commypigatg|statsIndprmatign i thescopndaiscess sodeisipeebymed as part of a

hmxbg?gﬁ%@bﬁﬂsH@%e&%gﬁgggﬁkggeaccess node 140. [0062] In

I n accor ‘the invention, state:
associated wwth end node 144 is maintai ned by access
nogde 140, Lfied, and updated as part of the

12. OEE? %ftaﬂ Oggpaear%ﬁuwﬁlsr&m 59! Hate wdfermation ineludesiat deaginne of:
Oh&ceft09%0 Be Ased i'ﬂ%?aiﬂigg at 1ofkt BRE ogééaﬁfé' JURLL 0f this
i nvention state changes are caused by conmmuni cati ons
authertipgfed agassyiociaid speonddccemmode; 104 and access node 140
e.g., during an authentication and authorization
session for end node 144. State changes are al so
caused by communi cations 510" between server node 108
and access node 140. Staté8changes can al so be caused
by communi cati ons 510" between a node 106 and end node
144 via access node 140 (e.g., a voice call). State
changes can al so be caused by communi cations 510
bet ween end node 144 and access node 140 (e.g., a
request for resources). State changes can al so be
caused by internal operations of access node 140.
St at e changes can al so be caused by, and/or be in

o oy o g, o s s nN
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associated with end node 144 it sends all the state
avai | abl e and end node 144 repl aces the existing state
Woi2047/008M86 St at e recei ved i n nessage 512. | n anPCT/US2006/035913
alternative enbodi nent of the invention the state is
SPldaktet &sﬁgﬁ kPRSI HL S6taiidehht Fhst AHEDE sbERBdcekPard
Access node 140 sends a subset” of the indexed opaque
authersicatbé acdzpeiotssid secodtbacenss nodde 144. In this enbodi nent

of the invent.ion end node.l144 does no ! Ly .

st g e PRt T BB RR L] e lfle SR ingnd node s
authoriRAeb ¥&Providevitiicl uded in message 512 but rat her

replaces the store state which corresponds to opjects

i meommEEicpiionssessietideyiier idendifigas 89 OnZorRE SORBURRH(NS
sessioh er?é’c{u% e a{l{ac?io%ﬁ rgﬂg&fl irfdtﬂceatiﬁ% AsBulEd AhcheRid ek dnfithe

al e State cou e updated as a result of nessage
commbiatioil@edsey; acement is performed by searching is

menpry for each of.the indexes included in ssage 512
WhR DI 581158 GRfOT B2 i AR eep Qe o gt RO G ey B R
and the corresponding stored object in nmenory with the
obj ect in message 512. In this manner, the objects
whi Thaddegss essgrteddp aaidend nbdeans! asfaddress Hfatige graresponding to
.dI%e§¥aced wi t hout having to replace the entire set of
Sald U5t ®Swhi ch wil | normally include nultiple objects.
[0064] In the Fig. 5 exanple, as the nobile node noves

away fromthe first access node, towards second access
13.  ndbemethed of cliémdd g finthgecamprivRgi des to initiate a

h ' iR i tACEHXB AL PR At

iggggggﬂé%@#?ét a%gééggﬁgﬁgﬁ%gg&fgﬁ%%bther 5%@%550
operatitihe efd gode tbhenmendcude aidesss somortecivddstateThrimatioof f

deci si on be made.in the end node 144 based on

s e ‘ﬂ@%ﬁ?%“ﬁﬁ&?@?@ﬁﬂﬂ%s made by the end node of

Skl #8681 iRtk &1 QM 8a€D shfe hRRMABERFHNNOURS: sbAR eMmaid
140" . I'n an alternative enbodi nent of this invention

additioed stateridffrhatieiasidon is made by a network, e.g., by
S A S B oA OTL B B

araneters e.
accesPRdaREudds teRbhitang aleskt sede ofl thé addifiosalGhat@information which
enmbodi nent of the iInventionac¢cess node 140 al so
replaceg @t keatt some piihe stored stateiaformai¥ts bet ween end node 144
and access 140', via reports fromend node 144. In
anot her enbodi nent of this invention said reports are
14. r Gheimetibdf afehnimciGe shereinieplatt@ at 1a0i065]e Asaishatonpd atiate
i enbodi t of the i.nyenti.on, where the end node .
inforriljop 5 BACSHERIBURE & S0 PSP SRR RIR LRGP frepfyed
from e FREGEcdOnbddan® and the signals included therein
[ 0066] End node 144 sends handoff request nessage 520
t ovhetein sad reeivad eddisiond gtate informatjpr iaito Bom the Brsh deasss
the | atest version of the state received from access
node 140 in nessage 512. In an alternative enbodi nent
of this invention nessage 520 is sent as nessage 520

via access node 14 ich just replays the nessage
15.  5d{re meghqdf damglh §QMBHYBE140' . Access node 140
u , : :
R e T RSPy SRR B dtoueh said
second anvass hadd, sad cpatruniativesesessions béifg afedtibediby e dessiopddentifier
that can support at |east sone of end node's 144
conmuni cations via access node 140 (e.g., a voice cal
bet ween end node 144 and node 106). Optionally,
comuni cati ons represent ed®by doubl e arrow 522 are
performed between end node 144 and access node 140'.
Such conmmuni cation 522 may include, e.g.,
communi cation to inplenment nutual authentication
procedures. Access node 140' replies to the end node
144 by transmitting nessage 525 to end node 144
i ndicating the outcone of the handoff process. Message
may i ndicate success and/or failure of the attenpted

1. r e N Y LT o a1

node.




(VTN IR B WV, R SN VA O T

O S S
AW N = O

O R

measurenents. [0068] In various enbodi nents nodes
descri bed herein are inplenented using one or nore

waonoriesi3bo performthe steps correspondi ng t oPOMAIS2N6/035913

nore net hods of the present invention, for exanple,
includ%d AR sBfeQaRERLIGh ﬁﬁﬁﬁﬁ@&?ﬁ&ﬁ@@fd@ﬂr&éﬁs%ﬂﬁﬁﬂ to said second
nsm ssi on steps. Thus, in sone enbodi nents vari ous
accesshede.ures of the present invention are inplenented
usi ng nodul es. Such nodul es may be i npl enented using
software, hardware or a conbi nation of software and
16.  NARAVAES terlYiml f6ifust tea ab@MRMUAGGHS sys@matlndihg adirst access
nmet hod steps can be inpl enented using nachine
node aect ecatanid| ascesp 54e; the @Hd0de GERPHENGOf t war e, i ncl uded in
h ceive
o BRI FTRRIE SFR DL AT RITRTRL e Roe
handoff rélated G&malsals ppti o @ hendodfipperetiomyi t h or wi t hout

e madue Pkt R B TR Sbn B SO B W05l
handofF8ERd B cAﬁ&&fs‘t'%{mJ YadePEBRS] BF H8d hidloPOBntrbh@odilesent

Invention Is rected to a machi ne-readabl e nmedi um
i mcdcavenmoduele kbwaediosai kandetti castrelunedwe forreseivng Sandptt
hi n e.g., processor and associ ated hardware, to
lfk“ﬂﬁ%%eﬁ gne more of the steps of the
a&ﬁ&&xﬂmﬁﬁmﬁt SBREHadod)le i RDEGhrelioranmnsit ataidoftsighal to

variations on the nethads and a s of the esen
said fifshpeqess orfeoriarsaiskapdainds & mrfj Bl %J&?&éPéfr?@e agop ﬁf&%sm&
end nc*d%lalnld &g tr'a?sn](t)lg an%{}%tﬁd Qatbli et d R cabQy god sk fildt ARBssqHode

I'nven variations are to be consi dered
to the WédoRd Acddsensdropleenckid imadofiopetaiion is aendaifraoe said digst access

appar atus, of the present venti o be
node () RRCRSTEH G ABHE SoR BRI THOCHURE CoPPOgSRg o seid
end ndd'eeaﬂﬂ‘?ﬁ‘ﬁﬁdlﬁg ‘éﬂaﬁa‘ iAfbritidd ?ﬂe@?@uﬁ‘l g ohdAMed aPéaidv Afst @ttiess node.
her types of comuni cati ons techni ques which may be
used to provide wireless communi cations |inks between

access od s an i ' :

OB SIS E B HPEo B R iy o BUE B RRHL Rk Syt
ummnﬁ&bﬁhb&ﬂéﬁﬁﬂﬁﬁﬁﬂﬂﬁﬁgmgﬁasbVﬂkﬁnmnth nobi | e nodes usi ng
OFDM and/ or CDVA. I n various enbodi nents the nobile

nodes are inplenented as not ebook conputers,
18. %g %&h&ﬂe@m@'ﬁﬁ bELIaRE 37 th safdlwitd1 B8 traB QhiteP hfddule is an
devices i nc recei Ver/transnmitter circuits and
OFDM agin€mitteg/ or routlnes, for inplenmenting the nethods of
the present invention. WHAT IS CLAIMED IS: 1. A
connunications met hod for use in a comunications
19. b SIS ket o clhinh 39, fARRESRNIRRMe: @ second access
no e and an end node, the nethod conpri sing: operatln%1
t heoemimetions mofluledPrAontinBIRE RO EAtigRE &SIOR SHE another
nf or maf | i
node sy PetpE PATEERA (iBhEF AT St Ak On ! ol s o Aocss
node AfrQIHERAEbERo b0d bdrend ecrsdha@kecess node. 2. The net hod
of claim1l, wherein said received state information is
encrypted state informati on and wherein said
communi cating state information to the second access
node includes transmtting the encrypted state
information to said second access node. 3. The net hod
of claim2, further conprising: sending a handoff
signal to said second access node, prior to sending
said encrypted state information to said second access
node, to signal that said #hd node is initiating a
handoff to said second access node. 4. The nethod of
claim3, further conprising: operating the second
access node to receive said encrypted state
i nformati on; operating the second access node to
decrypt said encrypted state information; and
operating the second access node to use at |east sone
of sald decrypted state |nfornat|on to enable a

o g, o e o o,
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est abl i shed between said first access node and said
wreless termnal. 7. The nethod of claim6, wherein
wealat/Bsa36t and second access nodes have a secBCTHUE2006/035913
associ ation with one another and share a comon shared
20. Sﬂ?er Glreldsedhidh1 GEAPIY RBeRRatd84E Yothé BEthe eAé§pted state
i nformation communi cated through a end node. 8. The
informagbionthwles elcaimmunicafions sessiorcisiptifiesi cogresnradingdp sy
operating the second cess_node to transmt a routing
Conmm§§8§55w§%ﬁﬁgﬁwﬁ%s €8Wﬁ@?nﬁ§%e after said state
information is decrypted. 9. The nethod of claim1,
wherein operating the end node to receive fromthe
21.  fArcommaurdentionn metiod el wseiih t CPREIIIERY Pl e first
sai.d e o
accessE, ARPRE S ANRAIRS L PRI IR ol odblvine 1
Thseraraighthd end nedeab reckiveven dienfirseacdesndn ste infirmatdms
compuni catjons ljnks with the first access node and

correspRiRg Vot edde; Hidde and wher ein said step of
?%@iﬁiﬂ%‘iﬂe h& nE8ko ORI AN fthie 3h Rridtich BitAd Socond

on to the second access node is perforned as
accesspexde. of a state synchronizati on operati on between the
first access node and the second access node perforned
to synchronize state information that enables said
22. TThshetivd FTRIAAD 1a6BE2H sAnDesnhonisadposaid state information to
conmuni cati ons_sessi ons bet ween sa%f end.@ﬁde,and .
the segndiaserss nodencludes trasnyng doe Grrated te MIRHBRAENTO $5idy
Samng&qgggﬁcgperating the end node to communicate state
I Afornation to the second access node is performnmed as
part of a handoff operation to the second access node.

12. The nmethod of. claim 11 erein said, stat .
2. | Fhe et SHm zastoie el hEnBroi biblieame (o
comebﬁoﬂiﬁeﬁéeét bR e uRginlthé 8aHlisRRAGNISf Sladyeed access and

aut henti cated "access to said second access node; a
nmaptreting sad pohndsyto reselys apoanedtion sptaRlifRt ERSPPRsg FHessage

. .. aone .of ur e acecess .and aut henti cated access to said
mdlcaglggg??oesgat%@g@?eﬁéﬁé?ﬁ%%gvi ce authorization information

i ndicating at |east one service the end node is
authori zed to be provided wth; comruni cati.on
24.  sdbsimsthqdpefrnlain 2, whetst said $talg na%ﬂaﬁ@%ti Jgigned state
inforrs R ni cati ons session, resource allocation
I'nfof mati on indicating resources allocated to an
ongoi ng comuni cations session; air |link resource
informati on; co I cations.group nmenbership
25. i AP meteq ?ﬁdﬂﬂgggﬁmﬁﬁwﬁﬂﬁ?%gggassigned to said end
n gggraﬁﬁ'g 11 beBOHH R8s hbi&tol BB ¢ € sRRBfoR@atién;sai d | P
address” 13. The nmethod of claim 11, further |
c onpating thy: sesorsk doaeps safleltosutheatiate dramgnaghe o saifl yigged state
. fogrmthe first access node prior to operating the end
ln%nﬂ%ﬁg’to communi cate at | east sone received state
| Rherafiag t sechRLAlcwIsmadatdist iapleast seinatod shidfaothenti¢ated state
] repl acing at | east sone of said stored %ﬁgte, o and
informatfesy tReteriBnthgiidentiss of wdaode sending sahsigned figte infpgpation; an
S toigﬁ%lg SR GEEORs ndido gfb%'i Bl bsRBRERh R DT b REnRRH0NBE S cen
toco nicate state information to the second access
said seashe dcheds mddes and said end nddedf sid énbisidesdentity s valid.
additional state information which replaced at | east
some of the stored state information. 14. The nethod
of claim 13, wherein replacing at |east sone of said
stored state information il udes replacing a full set
of stored state information previously received from
the first access node; and wherein said received
additional state information is also fromthe first
access node. 15. The nethod of claim 13, further
conprising: operating the wireless ternmnal to
conti nue a comuni cati ons session through said second
access node, said conmuni cations session being
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16. Awireless termnal for use in a comunications
systemincluding a first access node and a second
wacowass43ede, the end node conprising: a handoPE€T1/US2006/035913
control nodule for controlling the end node to
26. L1 e L. gnal
or SRR AR RABAOE) S S0 e

least smnmmﬁ)rhmﬁdmﬁﬁom ar&)ﬁﬁxhurﬁﬁaduhﬁseéﬂbn i?vih@dhsmd BeifPconducted
handof,f rel ted control gnals under control of said

betiyER g end Shdy a1 FiRigadher 3o @mg@rsa @cesmde,osazdo .
conﬁﬁhﬂ:aﬂ&%d&ggloﬁﬁﬁhé ant dy 't}ﬁ'mfl@ saﬁ Ek?%} © after said

rel ated signals; ereln
handeffilul e is configured to transmt a handoff signal to
said first access node when said end node is
perform ng a handoff operation fromsaid end node and
27. t 0 The ansliod ofeiifyTY, ShefiBbaad ik OAdRcHRN aEREEhN d(\}g h%
said first access node to the second access no
secusiby epspeipiax with gae anqther apd slaarn aﬁqmmomahewd§a¢rat Wised $or signing
and %ﬁ&ﬁﬁ:a ?éj ﬁlg 2k ShSEGAR uu ca?e%dt%t gnc 5 %/‘pt ed
state I nformati on correspon 0 Sa
|nclud|ng state information preV|oust nalntalned at

sali st €ss..No 17. The reless term nal of
28 ¢l ;ﬂ gh AT s Al Sk Pt dBloT BN s A% qacrypted state
inforhdtidhess transmtter nodule for transmtting signals

over air. 18. The wireless termnal of claim17,
wherein said wireless transmtter nodule is an OFDM

tr ] he rel e nal . of claim 17,
20 | PRt A S el TR e P e
secunqmssmtm witle Gﬁmwajﬂ&‘e@tah@ Blfar$ € 58mBidn Whiddd 36QENRE4 Ade
t hat s, being conducted through said first access
encryping and deeryRtiag statedniosmationceoaysuneated tirowgh mervamde f
to said second access node.20. The wirel ess term na
of claim 19, wherein at |east sone of the encrypted
30. stﬁh@mmﬁbdmﬁahnnd9tﬁmmmd&mq&mo@nhumwp@fbpaﬁnﬁgﬁﬁkaﬁmd
acc Qtlf j.er corre ondlng to said comruni cations
e%?é? P EhIHisTHt SEWng ABEHE Sichdde an%h?tr nogeafiensaid statei ons
inforfRtibRG deRfypie i N a communi cations system including a
first access node, a second access node and a end
node, the nethod conpri sing: operating the end node to
re [ access node state jinformati
S oR il od OB e o R e Mh e bt uding
at leashshidfiche at@ss:ﬁnﬂwm k&@dhe aébdholeah® ah RHO hB&é 'tl‘Ra%Eth& he
second access node. 22. The method of claim?2
COIPKiElEei n sai d communi cating said state |nfornat|on to
t hei t he
enc#ﬁgfggggggﬁgﬁﬁh o?ﬁ%%ﬂﬁ%&#ﬁigéggﬂg con olede st 2
commmdeatloszesﬁmawuﬁt teidieraf noddepand 22, wherein said state
iqiornq&i S transgt éed i.n_.a connection request
neiggﬂélp Y iShge oh i slptenfosmation togridend apde. and
operating sald end node to receive a connectlon

est abl i shnent. response nessage indicating the

32. eskheunetbadrehelainn 3 Savieréin skid s@e inforenation hodudes inforhation

wher |nfo mation is signed state

Vﬂndgé¥brnaf?gﬁgigggzﬁﬁ%d%@Pﬂﬂﬂ 1§ claim 24, further
conprising: operating the second access node to
receive said state infornmation; operating the second
access node to authenticate the signature of said
signed state information; operating the second access
node to use at |east sone 3¥ said authenticated state
information to verify the identity of end node sending
said signed state information; and operating second
access node to grant the establishnent of a connection
bet ween sai d second access node and said end node if
said end node identity is valid.26. The method of
claim 25, wherein said authenticated state information
|ncludes at Ieast sone |nfornat|on about a

e s o

T |



27. The nethod of claim 26, wherein said first and

second access nodes have a security association with
wone7aassher and share a common shared secret BEEASEWL/035913

signing and authenticating signed state information

33. Com%@ﬁdcﬁﬁf 551099%%16?gg¥1§893g:028' _The et hod of

ein sai rmation is al so
e n amqhmdlﬁgl asﬂqalttﬁ:atmtﬁ tifomiation withSsaidlfigte iefohastiof wikikRism
b ghereln first and second access nodes have a
an?@@ﬁ 1q Sride ion with one another and share a
conmmon shared secret used for encrypting and
decrypting state informati on conmuni cated t hrough a
34. endhaoushod3ef claihe3 Whtﬁﬂn sHid ebthemtic38on infotnhtion is a function of

e GBI AP Bl BB e BRSPS BB

tran$initted afateer sai d st ate information is decrypted. 31. A
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