3 , 4-DIHYDRO-I, 4-BENZOXAZINE, 3 , 4-DI HYDRO I,
4- BENZOTHIAZINE AND 1 , 2, 3, 4 - TETRAHYDRO QU
WOIEHBI100488\E DERI VATI VES AS ALPHA2C ADRENORECEPHQRUS2008/001819
AGONI STS Field of the Invention The present invention
.rel ates to phenyl norpholine and phenyl thi onor phol i ne
conpounds useful as a2C adrenergic receptor agonists,
har maceuti cal conposi tions contai ni ng t he conmpounds

[08%H net hdHETEODR RETRABATUsy EOBRUBROREY DOFF
conpounds and cBRSIYiGPRRGERBAN EQtLHE F44E at es
such as congestion (including nasal congestion),

[0692Yr ai ne, congest i veFREBPtOF ANMENTIQNr di ac i scheni a,

i.n, glaycoms,..and psychotic disprders w t.hout
0808t ant Tar° SRpisdiond? Felaked oy eless CHPRIRICRN- a2A
receptor agoni st treatnents. Background of the

Invention The initial classification of adrenergic
0P@¥eptors into a- and b-BARKGRQUMR first described

ARl qui . . ;
O g e re At 8 wiRloss Ehriabdiicdbiont dlgems. For
ex@hpl8) Jomé-wirdl essnadmhmunidadion- ydteme inplude gernetad packetr mdio
shown e oci ated with..nmost of .the exci.tator
seP TRt 7 bR (R it et oIl Spimmiinita Sor Bidip s Sisb pegork
(GERARYPAA] Wrdg2idra bvaltbioB @QATRNRiolicd iReRILter 8fi®al radio
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108061 cc °P WiortY M (L IZA Al 15D 0O E BEhbfided offfrom

ongonétwoak atdr amdher. c Siecepdtonl mawerkeare $ddidical,dednéthbd for
al -.an -adrener gi ¢ receptors.,.Cl oning. and
supprtaS et Dekihen o fects Soalg i ShelialCont f - med

the presence of nultiple subtypes of both al - (alA,

alB, alD) and a2-(a2A, a2B, a2C) adrenergic receptors

[00@7lchel et al., "d assifi CAHMYARY a1l - Adrenocept or
t , [1] - S 1
081 PSS A TR AERS s o AR Em/GERAN

toThi'He HIUBR ADImang disclaseda? TheAamethod eipchrdeSulHcgiving an LTE
Function," TIPS, 21 .1-219 (1997 Cur r ent .
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the physio i cal actions of the endogenous

h h |l o
eV@H’teéd\ﬁ%ieaﬁi(ﬁlgg) idgpdfier{fRd) waegeiedigs that act on these
receptors to control hypertension, intraocular
pressure, eye reddeni ng and nasal congestion and
(0008luce anal geBREEEMESOBIPTHIN OF SHEMRAWINGS
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0hEHT | o Afite il inigrateSphcrnd heBAd ok e tollowing
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drgwingowheredn educe arterial bl ood pressure (Bousquet

al ., § \/ Br aj
080T TR d 3ot RRn RaisR} Ptk i B oPbA T TE
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Receptors: From Basic Concepts to Recent

Devel opnents, " 26:S1-S6 (1995)). Sone researchers have
specul ated that the central and peripheral effects of
i m dazol i nes as hypotensive agents nmay be related to

i m dazol i ne receptors (Bousquet et al., "Imdazoline
Receptors: From Basi c Concepts to Recent
Devel opnents, " 26:S1-S6 (1995); Reis et al., "The

| m dazol i ne Receptor: Pharnacol ogy, Functions,
Li gands, and Rel evance to Biol ogy and Medicine," Ann.
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i ncl udi ng humans, for curing or alleviating the
synptons and condi ti ons of nunerous di seases and
W@ oovditod481s. | n other words, it is generally apCEpSm™ds/001819
in the art that pharnaceutical conpositions having an
adrenergi ¢ conpound or conpounds as the active
[00Dg)r edi eMigweeS sHofsdn éimpletdtditDstagsBagdeff pescedure from a
t hi ngs, glaucoma, chronic pain, mgraines, heart
GEBiAllﬂﬁﬁé’itela‘rfﬁ vl TRavRtemdi sorders. It is al so known
t co . ; - "
(0DL8 | <t o TSt SR En AR EIAE Bl BE b PR r e o
GEBRBAZEBANGsymtphds anf LEHGysteide ef f ects i ncl ude

BB oty BB ara b B ek Aern i A e trtbhlreceive

urdt 868Q\WH L stati@gcor dance with the present invention
t hat adrenergi c conpounds that act selectjively, an

d
[001€)f er abFjewee PAKEC Fhow an yexample gignalt diagramhaf golandoff
X / a2C (hereinafter referred to as a2C or
plggeB(%l% ﬁ?degceptor subtypes in preference over the a2A
[00%tept or Figmibey fd-7@ishbwaxdr exeanpliecsigmatpliagidsn bfiah altegnative
hf ionaHdlI sel ective agonists of the a2C receptor
?{Flfé?c‘? rg‘reference over the a2A receptor subtype
and a2B/ 2C receptor subtype, possess desirable
t herapeutic properties associated with adrenergic

00tept ors but wi t hoUPERAILEY BESCRIPHPANndesi rabl e

jgle eff S chan I I : e. d,:
I0GAE ot 1 rch, SHER: 087 Aol ey (B PrATEHDRET Ypircless
tramenjilrepadse snidf(WHRE) birehetes hutienbt bmitesl tocarpeemeuipment

fined to .an actiye agoni st of the a2C receptor
(5 TE 016 sPit gt b AHaRI bubterind® oiEC & 8GR, & eejular
telephoR€a HERonaEG HRgiPalf St int APDANPS ¥Bfhputer? or any other type
functiaonal ly_sel ective agoni st of the a2C receptor

of 315p¥ Jeaceapablael operating By wirelessiepyironmente When referred to
: £ 1S %

heS QAR e BrblhloRs Yl ol L BEERLAY o linilelt i Hode B,
a sita@uttaliex, {aGe BtBiaseamyolletmar access point@P)f ar amyeother type of
. €O ounas . for n%)hat }'&ons, treat nentf and t her ag' es to
inperiaging eRgs eapable OpPRIPHAE 40 2K Elest ERVIPIRCAYC

[0eglener gRtguredePosan drdbif1e EoMeral netitik Artisitect 8RR ah O.TE

devel op .conpounds that are functionally selective for

systean arebitesturgt190. dihstlyba systerm Fsshons the intpswaplaing between
L?%Q?%%%g{%x?g?ééﬁg%%ﬁ {ei%t&gs?{ tkﬁl S n\/g?{?l on ’?’ %%‘f%\? |h§ecore'
Theohptusyiternsatludes ant dvoltaderdie atcess netevdn(RAN) ¢E-Node B)
anel.i grati on of, sych di geases and. di sorders... Sunmar
coBREEtRd [ BnET O EH nPRGRET e ARSIt SmOpHisY pregafement
enitityRizbt PranRratitd & MMENUPE), d1ldeinseOAS h@icR6 0 TDHe dvolved packet
conmpounds as active or functionall ié sel ective a2C

copgip&HEct t@ aeHSS: HCRI AP apesptondPAssvars ;8. IMS, PSS, and
t 0j . [ r r, di r r
th 1Pk A IEEE I Acc AT, b PARLEIOH iba network
(WikANaBGRE [P Adeesinlpckindis ppertadions dB stivea) (eqoiMS,iIRIS) aad the
.C ri.si ng.one, or r uch, co upgds, ds of .
157 AR A5, G s SR LR P8P, e’ GBS 67 gonains the
smidgor@l?ﬁscsppﬁmpwws, (SGSNERARAS _iereTs?&?éiBIémfor mobility
prevention, inhibition or anelioration of one or nore
condi tions associated with_g2C receptors using such
conmpounds or pharmaceutical conpositions. In one
aspect, the present application discloses a conpound,
or pharnaceutically acceptable salts or netabolites,
sol vates or pol ynorphs of said conmpound, said conpound
havi ng the general structure shown in Fornmula I: Fo |la
I wherein:Ais a 5-nenbered heterocyclic ring
containing 1-3 heteroatons, and is optionally
substituted with at |least one R5 and/or 1 or 2 (=0
(carbonyl) groups; Xis -0, -S(Op-, or -N(R6)-; J1

1 .




2, and al kyl, al koxy, al kenyl, al kenyl oxy, al kynyl,

cycl oal kyl, cycl oal koxy, aryl, aryloxy, arylal kyl,
whedoenorss/| , heteroaryl al kyl, heterocyclyl, aneCT/US2008/001819

het erocycl yl al Kyl groups optionally substituted with

at least one R5; Y is selected fromthe group
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extetn® E two kg ?IRZher Qtor Qéx»%)ew he O k& 1P S~ Hdndes
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Sisti of H and hal.o,
0680y | P Angis n s nos e o peper Bt pagyrhere
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het er oc het erocycl yl al ky q‘ oups optionally

wishizsan Fe@ya'mmh 40 shova in SigurRY, a iFdJ (depigtaddentheyovals

sh% eé\tttﬁgﬁ) &%mq%eqflgﬂ%)cg?)Weﬁfo eafljl(}y She ?)gt_bm to the

othék e Mhe, WAIRE niy | cmm;entw Imyrmdcted: Yy hogdtkwlay GERSoaiﬂproxiy node

I ar on., , .het eroar lLal kyl ,
(ol uy dissoing HP RS haby R AN S Codietibage station
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-OH, -CN,

_N®2, -NR7R7' , and -S(O PR7
[Ogmist i t uBhescallsdbelenging: t QERANgsyitpms mayi include different

deQ 6R g .'th) it A? Q )t lé%eﬁ)?l mﬂ*]ﬂéseﬁ cells
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groups, _each of which is optionally substituted one or

thﬁmI%Odeer'shléq) ﬂ@f 8ewbtopnection $hromhethsr5v@mb IGpre Nedwark is
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groups, each of which is optionally substituted one or
nore times (preferably 1 tagbs, nore preferably 1 to 3)
by R12 ; or R7 and R7 together with the nitrogen atom
to which they are attached forma 3- to 8-nenbered

het er ocycl yl, heterocycl enyl or heteroaryl ring
having, in addition to the Natom 1 or 2 additional
hetero atons sel ected fromthe group consisting of Q
N, -N(R9)- and S, wherein said rings are optionally
substituted by 1 to 5 i ndependently sel ected R5

noi eties and/or 1 or 2 (=O) groups, R8 is

i ndependently selected fromthe group consisting of



RO is independently selected fromthe group consisting

of H -C(O-R 10, -C(O- OR10, and -S(O P-OR10 and
wa@bdoghoosss kenyl , al kynyl, cycloal kyl, aryl, arpdEUK2008/001819

heteroaryl, and heteroaryl al kyl groups, each of which

is optionally substituted with at | east one of halo,

(008X, - CNFigd¥ed.shoWt Bh eii%gl@dl‘ﬁird' sthéd hﬁiﬁbﬁﬂprocedure 400 from a

substituents and/or 1 groups; and R10
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WIRLE b D0 ywhertebl ﬂhﬁf@é}ﬁt graififgs eﬂmlmcés‘sovm redeivets] tithAsmitters,

optional |y substituted b | ea eferably 1
anefpn{enies dpesalerin %?rfnin%se%)(e sﬁi’@éﬁﬁ% sceiver or LTE
ESTRAN ednkeiQeht he gr oup consisting of H, alkyl,

hal oal ky I , halo opt i onal I%gsubst ituted al koxy

(08311 ana 1 adatsims touthe comppRoR, theprThd foyndinst DHAdebhase
st§HGLOB Wik REDENTY XoalBE! 1 PESALNS 8503y 526, o
traxlid(lﬁﬁlﬂér25,27amnﬂ aiva)er?R1528B. aty plbcélss@f 525 iseOnfiguired ps support

hbFofam PIAHEEEARct LY SVRBAR. e keivey 58 ind the
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ubstituted are substituted one or nore (preferabl

y
is tis ®mmpnisatipnfwithbbgthitheoregpiver H26 and Khq tranamister- @7 to
& s, i.ndepe I fly 1-3 pis
fa{ﬁ}]%%tﬁet ﬁgetﬂ %QLIQX and3rec@pt1 el %i}n‘ggg{%?%gg{%; and wis
[0028] wi t hIt slhbuld)bé ﬂWed@hat the WaRU 620 and bdde sktdtianS26 andy be
.- -,.n.is 1, s.H Ais
in gptsS #2h othgﬁaletav?fi‘ 5%@%) then R6 is not
-C(=0 -naphthyl; (b) if J1-J4 are each -C(H-, nis 1,
mis 1, R4 is H, Ais 1Himdazol-4-yl, and X is
-N(R6)-, then R6 is not -S(gR)-naphthyl; and (c) if
J1, J2, and J4 are each -C(H)-, J3 is -C(Br)-, nis 2,
mis 1, R3is 3-benzyl, RA is H Ais
1H i m dazol -4-yl, and X is -N(R6)-, then R6 is not
-C(2) benzyl. The conpounds of Fornmula |I can be useful
as a2C adrenergi c receptor agonists, and can be usef ul
in the treatnent and prevention of allergic rhinitis,
all types of congestion (including, but not limted to
nasal congestion), mgraine, congestive heart failure,
car d| ac [ schem a, gI aucoma, and psychotl C d| sor ders
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osteo and rheumatoid arthritis), diabetes (e.g.,

di abetes nellitus or diabetes insipidus) or pain of an
w@rdosoomsori gi n. Exanpl es of neuropat hi ¢ pai n P@&KUS2008/001819

i nclude but not limted to; diabetic neuropathy,

neural gia of any etiology (e.g. post-herpetic,

[0(‘)229]9em NBlgures BABCNShAPYarl RetHARle REEHAPagYamHbfVa handoff
| ower aCkp]glrl n of neuropathic origin (e.g. sciatic
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i nvention di scloses certain heterocycllc conmpounds
suhpgreeradentitypierponasy mpiletsubseriben ld%frlt‘wﬂb/[ I/TMrSIh The T-
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reRIERAGH F@éﬂmsé §1%ﬂét eh, %ﬁ@t 1%@ﬁﬂles %HMSI And T-B Ndbe! I?Iﬁ to the
R4 is Ais TIH m dazol -yl, and X is -NR6)-,
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benz
(stbbl—G]m)dazoI 4-yl, and Xis -N(R6)-, then R6 is not -

e =" rchnd R SR o S i
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is imdazolyl, and X 1s - . I'n anot her enbodi nent
J1-J4 are each -C(R2)-, n |g 1, Ais imdazolyl, andX
iIs - N(R6)-. In anot her embodi rrent, J1-J4 are each

-C(R2)-, nis 1, Ais imdazolyl, and Xis - S(Op-.
I n anot her enbodi nent, J1-J3 are each -C(R2)-,
preferably -CH; In another enbodinent, J1 is -N. In
anot her enbodi nent, J2 is -N-. In another enbodi nent,
J3 is -N-. In another enbodinent, J4 is -N.



In anot her enbodi nent, A is a 5-nmenbered heterocyclic
ring containing at |east one ring nitrogen. |In another
wepmedowreht, A is a 5-nmenbered heteroaryl, hetPeDUyDE001819
or heterocyclenyl ring containing at |east one ring

ni trogen. I n another enbodinent Ais an optionally

estdEhbd Ht&ﬁf&aﬂ‘? rReR&do bR ENede/B to foewar@axe |ty 61a). User

heterocyclyl ring. Preferred optionally substituted

daﬁereﬂ@arfymamd&eéwm ey T-FIVB 1920 and dhe SyBSE-530nped tae HO

cofdnggﬁq Gﬂ‘? sutqgns&lﬁEecf“ﬁ%HP{ 'Eﬂﬁ %Egltg tlilé &m%r?nscewer of
pyrrol & 1soxazole, oxazo I'sothrazo pyrazo

the MARID I5|10ewh1¢h theersimifs anrnmtmmsyaz]mlrad}d kigaak (616), which

o B R R AATEL LA o X220 200 v 520 cends

relodh 616 ldetecd @%na‘l h6 820lo- et DTRIMME 520] 80d RheZME BRnsceiver
rroline, pyrazoline, pyrrolidine, i m dazol i di ne, and

A é("zlrﬂ)rtbrznetlahe/mr@!rﬂdeﬁelgneb set of 5-nmenbered rings

| ud
[0 dl):j’r’rl‘?q d gz gISAﬂ@ %8%1% dte 51 %1@%ig(}% Ha}r{l%%ox azo ‘r?r‘%?scewer to

the SaBSC RAM mfomqamoh aﬁdtRAB establishimant mrperﬁxmmzlcﬂeitween the

refer f 5 bered r inc S
Lk Pesetier e B Doy Bledll (20T ann S DRIAL BRbitions oA PS
attdchNgSNIEL21 18 ltpasasxﬁieﬁaat ffom! theMITHE kGhsbal Mo 1He T- ENB 520,
anot her enbodi nent, i's |ndependennﬁ%ﬁiégected rom

witich fopyaria| e signel to i LIEGMATEVHA ( WLRE MME 540

transn&%%%@%%%c&&%&%%ﬁ% tPE 1_1"1‘]55:> a@sée%(zl) %}%Zgﬂ the

T-BOB 52100 st Hdelx yrespondsnwithe a Eﬂbatdaoheatceﬁﬁ AGK (624), which is

fopty7dad s TS UM EROGhioian BRE NS 8 T ot e

[oesmodl m%‘mhe MBIE- ETquﬁ%la&)es thB%DIScor{tQﬂZw)v&N( {Re) néwW E-Ndde B
O - C(=O NR7-,0r -C(=O0 O, and R7 is
TEJrD @rterEﬁ%)r ANG EATHERILEAD MdeDPF@sntesct istgnad éeforie the LTE

I I I
Ulsﬁky ngﬁgy{%}gﬁ#ﬁ(@ Ké’ Cl)t/lg ?,ﬁ%s)?r ﬂat(ae H%’a’y bae?dfﬁg%, 28 along a
GRRS ltahhsling bmtecromasgﬂ plalnet(é‘rm]i’aUyl aI kyl, heterocyclyl,

0G5l "5t ABHE clmplett siehar 13 REsend rgnt wiot A3t 890 to the
semfig Q@QGBNI 5/503 SO %&wmlthseadlgaﬁl (898) daethe@ Bssb 530Mand

anof her enb |nent i s independently selected from

anQ{anomletearfo&((@29)atq<@WLTEéYI 5@ Frafiicliy gyitched from the
I
SR ¢ Mo B 20 63 )by BN TE Pk BUIGERN660, and the

S- BSCeﬁsaﬂ:yeiégAealthylE Node rlasBsstuunnal and stops fotwdrdingwlata (step

T AT T

SR BHOk ¥hd dser BIOUNERaBedl| wmbl ddtd pricdeddanendanthy LTE
sel ected fromH and alkg I n anot her enbodi nent, R5
|

transceive® begm BN By 20 had the LT, KABE/Gataveay/GGIRY §60

00899 St 0 TR e B Ko SO e

handoffqaiokedure -T00=OARBhow( HDF@%rZ TA- mc @)séiRdé’Riihnk (DL) and

SO2NR7R7" In a r.enbod nt
upRRIDIAAEATEE * BHBEERE P BTean the y tics a2 tpg GERAN Sode of

th€ YulaP dhddel WIRU 15102 BRpETMmYeasutémantat A¥Rf performed at the
enbodi ment, R7 is |ndependently selected fromthe

group consrstrng of H and agkyl, al kenyl, alkynyl,
cycl oal kyl, cycl oal kyl al kyl, cyclocyclenyl,

cycl ocycl enyl al kyl, aryl, arylal kyl, heterocyclyl,

het er ocycl yl al kyl , heterocycl enyl,

het erocycl enyl al kyl , heteroaryl, and heteroaryl al kyl
groups, each of which is optionally substituted one or
nore tines (preferably 1 to 5, nore preferably 1 to 3)
by R12 . In another enbodi nent, R7 is independently
chosen fromH, al kyl, hal oal kyl, cycloal kyl, aryl, and
heteroaryl In another enbodrnent R7 IS i ndependently

o o o s R




cycl ocycl enyl al kyl, aryl, arylal kyl, heterocyclyl,
het erocycl yl al kyl , heterocycl enyl,

whedoenoayge| enyl al kyl, heteroaryl, and het er oarp¢HUK2008/001819
groups, each of which is optionally substituted one or
nore tines (preferably 1 to 5, nore preferably 1 to 3)

WTR[FE?O Tll.‘ﬂe WIERUS10eRER ¢aiRitits B&eﬁ@@reﬁ?eﬂt%ﬁéﬂﬂ €LTH) §iBnal
omto which they are attached form

(7%&)| tPltBP §eBS§z5é"pr dntrasyssomrl0ds ipifiated, vty @TE being the target

b di
B8 A BB U0 B LAl W0 00D and
taegdwelllrfﬁrm trai’mtddnitemethacHiBISC 5:3(bmethe‘ sermingl 4y ISGSN 550.

T PR A% S dgterained Es (raBRcaEoI) 2ne the VR AR step

70I5¢taafmwhaiskméweld&sheﬁ Q6YSdsY k@tﬂr@ME MMIE 540.

heterocycle roup, each of which in turn is

O50T ol The LABOMI b 548 dntpramingsdhe fargabe Nogedt 1) pyroquests
“‘Lgf PEHIE %12%9%%5%?%#%%%@5@58 i Rl blBlssage 706 (step
70fial Dlad KYE:MDMIE 640 séhds handoffadqyestitighalt(G0&@doah&T>ENB 520,

coegelon bﬁivﬁygét JitFﬂQaé%%§§%Fﬂigghﬁgﬁ%$gﬂ$UbStit tegLﬂe
sugmﬂmaaéﬂmwbéh &ﬁ&g%&lﬁk%ru%a&%&n&b&ei? (IM@Y/TMSﬂ\sz‘he T-

%51%@ and , Wherein said optional

ENBp2Didetaraings khﬁqnel avgilahility anst indfatiep ya@g lpeqess ma,rer (RAB)
0 S t

esfafisRReE eplRio) O e Y aBBR A HERSLIR' £HARNMr B OK,

(inetuding ¢hd IVIST/AMRI) ysigndld7 50) tovhe LFEeVM B BHY, vihich tZ3)nsmits a

relashaon FerBATrGoigb LT othat pReRs th DS 884 12E Nads BID f the

sef’@lh@ 2G SHSN 53¢, TM@ELTEMHE 84FtherP&idatea(4A Mﬁ]stéte and SM
nd al kyl, al koxy, al ken al kenyl oxy, al kynyl

st@yd]odmemne for petivating park etc@&tadaptmst PQ\PMont@xtymﬁ)matmn
(“%é kyI het eroaryl, heteroaryl oxy, heteroarylal kyl,
terdcyclyl, heterocyclenyl, het er ocycl enyl oxy,

[0028]er oc %Thy kentviyg ZmSNcﬁﬁt)lzﬂranymﬂ:h laydelocgglon esmnesxahsignal
7 5o dhat e the TME i Eridas & IbLbs e s 54 ghien

esﬁdﬂl’ﬁhbé 4 eéﬁlp&%lrfe @ﬁ&%lftb ohe Etleo&r@ HPfoeRASA 8hiaStep71d). User
al kyl , hal oal k - optionally substituted

daga P@o"abfn femardﬁdlhewg@bﬁtq T@Nﬂ& 589 ymd@e SoBSC $34) #yd the HO

co acﬁd 8] dtr&ﬁ&ﬂmﬁ%d(%ﬁ th%pf‘ W Pb? t3 ﬁ?és E}'Etm Qranscelver of
ter oar y opt1 ona

thé éU FRAL ﬁdD,eW)hlldx yransﬁ‘illts ahmmathl(sﬁﬁhdl) Zadinsigndl JJ16R¥hich

rein said o onal J bstituted a] kq )
indlpdeolys et e 100 B the B epeebark gy ACK (717) is sent
Fr RO MATH WaBURSVér UhAhIEURERAPIK OsssARUT718) is sent from the
heterocyclenyloé%pmhen substituted are substltuted one

GIHRANptrangeeiedraiodibeyS-BSCo53), wivek fwrésa!ml Iylolcqn@plsye signal

(71%@%h§?f‘l 12%_13&2(% pR:g@Oé RA%?ngi) g@:ﬂﬁe t ciccurs ki‘quve# tRE ETE

traamsotiver apdriodT{RMNB 520, arsd tHeHENP R0 trahsmits a relocation detect

- (O R7) YR e v X 40 =0 - [A(Ra) (Rb) ] n- O (=0 -,
m"rf‘gF‘%e ?ﬁ% t%%"iﬁ@'@%%éom are independently H or

al kyl (preferably nethyl or ethyl). In another

enbodi ment, A is an optionally substituted im dazol e;

R2is -(CH gN(R7)Y(R7 ) ; A is -C(=00, -(CONR

0-0 O -CCONR 7; and R7 is independently sel ected

fromthe group consisting of H alkyl, cycloalkyl,

al kenyl , al kynyl, aryl, heteroaryl, arylalkyl, and

het eroaryl al kyl , said groups being optionally

substituted one or nore tines by a substituent

i ndependently selected fromthe group consisting of H,

al kyl, cycl oal kyl, al koxy, halo, -OH -CN, -N®2, -NRL

1)2, - S(OpRL 1, optionally substituted aryl,

optlonally substltuted aryloxy and optlonally

R b . o, o L T Y 1




I n anot her enbodinment, mis 1 or 2. In another
enbodiment, nis 1 or 2.1n another enbodinent, nis 1.
wo pooanat4Ber enbodinent, g is 0, 1, 2, or 3. |nNPENU51ve8/001819
enbodi nent, the present invention discloses conpounds
whi ch are represented by structural fornmulae MV or a

[oomr mac eUlsb£ BV Laesffiloabls bedvéen £ IVPE @raiisc6i¥e£and the T-
wherein the various noieties are as descri bed

El&Bo‘V@ Th%MMEaLTE upgdptesi the HOP ecantext with Yhegewil-Node B TEID

(s%[ge;rzq nzis 0-3 and RL is selected fromthe group
consisting of H -OH, halo, -CN, -N®, -SR*-S(O pR 7,

[004@H2) q YRR, HO(cw)qN(sEg?t)aYRFZZ) is $e@itifyapOViRY LTE-MME 540 to the

se{"ﬂflgéﬁﬁgﬁ;ﬁ(gwhlﬁk é A ST s&g{éﬁwzﬁ ) tohg S-BSC 530 and

axﬂHbeébyﬂlpleeé AeKVdmy to ﬁicakMDELMMH shoamﬁfﬁc is )é%&ab& Boyn the
het er oar het er oar]|¥1 al kyl

G S Eryode Bipen Je8t o :
SN dp dag/Etyed eﬁﬁiﬁengﬁé by the LTRIUBE/ Gartewpy/ GptNG68: ayd the
S BRSSO Bl BCLES B 8 IR R etpg oy

726).CHO)edddsRACIRTT27) it bramsotitted fromb tiek sc&mc 580 tdhemseoviag 2G

Séﬁlﬁ %Owgml lfsrqrﬂ.}é(l)gbge@ ?Bﬁl %ﬁ?géf\lgzqal %rocee s%etween the LTE

trafdcefobr hé MNE@ﬂmaQ@(tﬁe@TE UPE/6aedwWay/GErsNodsoent in
t he above formnul ae - gN(R7)YR7 and Y is

[0@£HO) N( RAp depcribed mrﬂ}émeis\leﬂ@na QP{P sadie segnuieRsarg prepared in

R S P S R TOA eyi py the source

3G 1P @2deskIskstionOFo chivigéTtdOthd ©08&] 3GRPsacpsd syst¢moA funnel is
l.at ed .t esco ni catiops. BACKGROUND
esE%gﬁg]ag ‘H‘?gv‘ée%ﬂé Yv]ofr ?cc[e?i) élgp\g?r ?Iéﬁﬁ asic service set
(BSSIMaAQl EAVoN BYYint 6FFer tfoOfor®%AdRhe datePhile ftﬁh &v¥Pe network
comuni cation systens include general packet radio
re%Qé’frWSc‘ére(@Sm)ed gl obal system for nobile conmunication
io ac U
0Py SVARDRYRY uhRkthee iy Bl il thq 430 1Al e gt forsc
SN \tmdlcofﬂékﬁmmg MMmﬁ]exVMgea:hHudmﬂlhtyMextand the session

travyelj,n ' eed.t o,.be handed, of ffrom onge ,. .
ot B obile AU At Rk < Hist Grav P gy e directions to
the WRPTRIXE10 ad téTEE@ P£Hib Qlecstd RBQhTrbMEntsN SudlRAS Ghd rLHb VBRI Urce
co ﬁ stens woul d be benefi CI al . [0007]. SUMVARY [ 0008]

radtoa teregh pell sysieny inforoatingy, @ndghrdikeof f from
[06E8FS CERMefe R &l %%’E@@gn@fs%a&' e %%ndzﬁewﬂ%ﬁh@% DL U-

I ncl udes recel vin neasurenen ort
plalme datatie denbfrbimesohﬁ& systenmtl tmwrgetrsystnmlbleﬁne l:haqUelshane is

i t tted. | t d sij I
vl pR e T st Sy atP R et i PR NG ph e ity (e.5.
byl fr @B YR B L OBO I HRIEF bPESGRLETE G SEPPHE AL NG ines

0010] A nor e detai |l ed understandi ng may be had from

thahit | sendillg Uibkanei datp shirect]yfe the jargay systemxanpl e in
[o?lggl unct Afthol fffe%}ﬁ?esagﬁc?g}% tE‘Qré’agéggi)% a{‘M\%g%EA Barticular

11] OWs an exarrp e gen
combu:rlmwcms; each deataure LorEelsypené raar v usat alores withdlhR]the other

ur an exampl e first,.sta handqf f
tegiudind eRRRNs U oMb oS Wi " Kgthoutofhsy fagtures
anfdl eJérhents. m\&ﬁeﬁﬁdsbaﬂamhamqaiswabaﬂeréaﬁm be implemented
procedure froma

-8-



GERAN systemto an LTE system [0014] Figure 4 shows
an exanple third stage handoff procedure froma
WORRSNGHEBAN systemto an LTE system [0015] FipCr/EsS®0$/601819
a functional block diagramof a wreless
transmt/receive unit and a base station; [0016]
inFA @b t&ApRIgrah) ol 2 aHP'fﬁ'nﬁk%aincgi%ﬁﬁﬁﬁJ&l' i a@computer-
handof f procedure and [0017] Fi gures 7A-7C show an
readahip | storaigg mapdigim fomexesuition by megeneral punRes€fomputer or a

pr?&egg(?rd lﬁa&gnoxllgg &fgéopgécu}ﬁ*{a% %S%f -(I;,I rgdistll%%lu\ﬁg%r}ead only

eferre erea ermn W re

mémans fR(DM)eama\ndotm iatceéé/\]iRhﬁmryl (rRAMOi,ea; rbgiistars cmch‘e memory,
limted to a use ment bi.l e st n, .a

semicongugtor P PRy ﬁs@e%ﬁm@?ilaas%go rmteane rg|disks and

reﬁﬁbsmlaqngks %9@:{&9 hcglr Sl a%a%p%k%m&néd’%hch %s CD-ROM
onput er, or any er type of user device capable of

dlﬂmaadudw@talweaswleeh@sss( $ronment. Wen referr ed to

OBBAZE! Sy SRR BB-ERE 3 AR RALED o

prscteatsmoa spedihl phiipese phitessoe &S&rﬁ@hﬁbné%ces&br am/igﬁtahﬁgnal

terfac evi ce capabl e of operating in a
‘%sé?r @ n% Pﬁ‘&ﬁ?h’é)%f’gn’[l?f@QU]ce °§%rr°é131°rs”ﬁ g@i?ﬁﬁiﬂ)és mn
asg&‘i‘ﬁ’i(ﬁ{ withla'\DEP BEE r!l dofErlotles, @ﬁn&ﬁcanFol?e)f‘SAFﬁhcatlon Specific
architecture 100. The LTE syst em 100 shows

Integrateddrik¢uits (DSlkeb rlr“utldE’rggmremahlecfﬁatee%ltraye(m(ﬁhsmmmts,
8L N [ . LTE system

ar Rt 8o S iDerarR Preal3FCE B cttife PRIRRR (2 Node

[0@)6]conneAtpocdssordn seyadiatich warhksftweae enobé asdd todmplement

bi]ity managenent entity/user pI ane entity
ePRSCY AFRNSPHVEF fongsslpavirelbsdraneny seceiveayait (WIRD),

ePé HnECUR tt@rrﬁ{hm R
usser(\?/'g?s (@g) ’PSSS,e Sa%?go% Egé’olr%gjﬁ%ﬂgwnthﬁleéRNclg or

angchest scommuter-k Tm&V'Ewal malyeless usert amn canmchlenvwrth modules,
e B S A A P RIEREY B Y0 e

mddEEe,SﬁSklﬁi’ébﬂlﬂéhe ThespgddRerplnne, contibiationt ldevices W Bpeaker, a
Support Node (SGSN) whi CB équespgns bl e for

m‘r‘iﬁ‘lﬂ OPEy fratFiganeRt ¢ aa%eé‘éesr, Br B8R ehsarkeybaped, 2

Blﬁ@ﬁbbﬂ%tb mdduld| Saofreeﬁéx?éynﬁoaﬂl%téﬁitPWXaﬁfoﬂfﬁn‘%UQ FIR{lﬁd cgjfstal

where the net vvor I's connect ed tO extern

dispdands&B) @ﬁnlaatumt, appaganiglightemdtting dlede (PLESD displ#y unit,
o AL SRl I0hY 55 b0 Lol § YRR B SRR T o

breeseti, aad/oaranycwirelesk el afée nboreorkGWLAR)acddiea Wide Band
[%L;ld connections to other technol ogi es such as
( Ei 000) and W MAX(e.g., |EEE 802.16 systens).
(0048 Evol gafhofhéntdl SO connects t oWLAN net wor ks t hat

are incorporated into 3GPP systens via interworkin

ar chit ecAlmethaéfmﬁe@pprtlmhan{i@Q{@} frpinpugenezalgiagtiet radio

oo RERSE A R BAORL Lo RSGSEHIFy o A rbovon

(Gmmatrml Iageteageevdltition (BTE) EBrxokdt@fiverdal s&aastrial radio

Fi (depicted by the ovals shown at the
acﬁfé"g ﬁ’f’B’fkw re), is being handed over from one
systemto the other. The WIRU is currently connected
to a gateway GPRS support node (GGSN) via a serving
GPRS support node (SGSN), agd a target base station
controller (BSC). [0022] The cells belonging to GERAN
systens may include different Location Areas/Routing
Areas (LAI/RAI) fromthose bel onging toLTE based cells
(LA2/ RA2). In certain deploynents, although GERAN
cells may be co-located wth LTE cells, these cells
may remai n under different LA/ RA configurations due to
the differences between the two system architectures.



[0023] Figure 3 shows an exanpl e second stage handoff
procedure 300 froma GERAN systemto an LTE system
W@ bas/10mays be utilized optionally. A tunnel nmayP@EUS2008/001819
created between the target BSC and an evol ved Node B
as the WIRU i s handed off from one systemto another.
The 2t unnghehitBed of éthlodigdetd N furtht colipriyithg RRBHIASan LTE
data transfer between the GERAN system and the WRU
MGRAreHENELFYRPEL-B whi | e t he new connection through the
Evolgved r:k | L g ' ) [ .
ensg re t a’trn%ﬁlow%\gtgéhi éél%f ggte&gﬂ%s %%I?’Ito ?ﬁ%ﬁf ifgﬁ.h%ﬁ'%gﬂl%%mg
initpetig an Hyo ahdsBE metwaerk. i npl enent this step and go

to conpl ete transition case. wher 0 connection is ..

est bl i SRePOR B BERRRBEE SFoRNRER: purther Comprising
tridmiatidl A0reldcatidhdeqadst@egidl. at hi gher |ayers between

the two core networks.[0024] Figure 4 shows an exanple,.

t hi Bd st Agmeslet 86 finpany Paeteding) embpdimentaimherramprising
LT ' i .
refi L telo@ticn conRh Tl JHGH Ul tol QU B koprind siemal
incleded/Mi exolyet N glet B ke NBil#leBtifledQUD] Figure 5 is a
fun%ti ongl bl ock di.agram of a WI'RU 5%,0 %;l}%fa ase ..
st afr on S2Bethed af dhinamy, PEpsding smbplimeprrduethgr comprising
esCAUTEMME R chRReWoldh NB iRawSfisd By hARNE Ppand both are
configured to support handoff from GPRS/GERAN to LTE
EUTRAN. Pom@shod asdndiny preqedinghembodizoenintfyrtheatcomayising
foﬁz@agd?ﬁgg?éxgﬁ%awg 'aﬁaéstmgﬂg_dlg nell RU 510 includes a

Foces a recelver atransmtter 517, and
an &nt enAaneiBod &bk enpamc pssedingl embsdimerit, gurthdr tcomprising

suppor.t handoff from, GPRS/.CERAN to LTE EUTRAN.,
tr RBIE ABH LT RBY £ ArHPIePeirag sl dyegervg unit (WIRU.
COMBUNI CAL ifBhdl b i PHPERIRY eRbSdindit, FaHBRPoBbBising

is in comunication with both the receiver 516 and the
receimingn HEY canpletosigonl from 2 WHRUt r ansni ssi on and

recgption 9f. .\ S -
recaB er Aoistitd 55 35 pilE pPecpliife BBERRIAL, Yidper comprising
tramsrhitting edredensa acRRGN [ddRANNt AACK) sigmad.cei ver, or
configured as, an LTE EUTRAN r.adi o transceiver,., Al so, ..
2l 1 HoughAoReghesh s s esecediing embafliments fUFthef gpmprising
red@d1¢indy £El6étioh AyRWEY sibhalshoul d be noted that nultiple
processors, receivers, transmtters, and antennas may
be ildcl udethetihod ge Ny precedifigepmbpdiunérte further comprising
r | . mtters, and
A MRS Bl B6RRI e EOMBYBRRUARF AT | 2LS) ZRan
t r an8cei hemethod 3k ihlHMRANrédedinge embodiméni) Fdfthen comprising

addi tj.on t he conpqnents that be found in a
tr"["ﬁﬂ”&hpg STEUPYS18R KO E""ég%ttn@l‘aon 520 includes a

Proqasson rRkehod ak SaCANE précelingd embddifddt, Farther compising
an antenna 528. The processor 525 is configured to

reeqipigran Hihtrsrdest admosisdgropmn(d Glo) from EtarrapeNBhe
recgizver ,5 ] i -
coman cAr Tetiit ah 8 b7 BRI eidfbaithénd Bupther comppising
crestingnaanohility aamniagemeht MMtstatehe recei ver 526 and the
transmtter 7.to facilitate.the transm ssion and ..
Fecabti oft Bt af dacann pEecoOiRE SbPAIam T e FomBgising
retd1ding! D fel¥¥dtiénodd et RASBom Plar S8t ENB. MRy be in
comuni cation with other network devices.[0029]
Fi gures 6A-6C show an exanpjg signal diagram of a
handof f procedure 600. In the signal diagram of
Fi gures 6A-6C, a dual node WIRU (LTE/ GERAN) 510 is
shown, a target e-Node B (T-ENB) 520, a serving BSC
(SBSC) 530, an LTE- MVE 540, a serving second
generation (2G SGSN 550, and an LTE UPE/ Gat eway/ GGSN
560. The WIRU510 i ncludes an LTE and CGERAN
transcei ver. [0030] As shown in Figures 6A-6C, user
downl i nk (DL) and uplink (UL) traffic is occurring
between the entities and in the GERAN node of the dual

VA= r1 § ™ A N . ~N A o o o Y




measur enent report (LTE) signal (602) to the S-BSC
530. IntersystemHOis initiated, with LTE being the
W0 2008200488t ep 603). Arel ocation request signal PEDUS2008/001819
contai ning the source cell ID and the target cell ID
is transmtted fromthe SBSC 530 to the serving 2G
SGSN7550 A H¥Ehé® aYi indaro ppédaditie bfibatieént, Farthat $8mprising
system | D and the MVE I D (step 605 and forwards the
reciviiga Porattadhignak fsomide tametol 40. [003 1] The
LTE- 4 e
r equlgg/:z sit &legﬁ(gs(gr g]|ol ?o?mf 3) ?any‘%%g@ft&ﬁg ?ntlBtfh%le?r&mpnmng
upduatingie gacket siagi atatnepl (EBFI genteR6 witdt de tﬁ@g@t eNBédD.

(ho - ENB BSSHOGaAE ARG eHETEs FoBtRR: (PEshebeprising
trzﬂrﬁtt@@% HO édaﬁﬁéf@slgﬁmlo By @pmﬁg?,@ft ASIRBIGSN).

orary nobile subscriber identit /[ TVBI ). The
TEN 0520 Adeteshof @8 sincaam peeceging pmhorhmyntarferﬁh@r tCoBpSising

e R IFREAGED pAt s (2127 200

(i nd1ludi A@atsbestziﬂiﬁi‘l tovBdl)er configated(toifeyform 4 heethod as in any

LT"S’HNNES which transmts a relocation response
prepeding eRPpdiment | nel udes the IMSI and T-E Node B I D

to tye SQ"hWb‘age Slat0adnbroller dfnbodin¥E2 P A8 riHe® Romprising a
creates an MM state and SMstate to prepare for
regeivPiat i ng packet data protocol (PDP) context
i nf ggat i
tr agjs:sm i Solg]asﬁe ﬁttgﬁor? %é%}trg%%ﬁ%% gﬂ}? o??ﬂm}%@%}&l@? %% ?éther
confpiising a proeesddvish canandmikiaten Elﬂ}ﬂ}ieo'eté‘leel&rBB(Be&Bﬁ)nsmltter

whi chest Ilshsate a t unne

B o o bisa oEtich S TRLler ab ik B8R Gt amBodintente 2 D45 wherein a
profésseF [ednhBhVEER ihhi®atl-FNE AN HOPrbRea GHPEN 3R0woANEh an

the HO command 615 is transmtted fromthe T-ENB 520

LTE nehwoxdzRAN transcei ver of the WIRU 510, which

trangmt

R L A BRGNP P AR P Ml
protessec i fuether 'ElmﬁgiaxEHIBo GPanseit dsrebocatibnaadquext. det ect

1 OB ! deisReTaiotEoaBrallfE o 2k APy DL bOGRRG P 25 wherein a

px%béb@af is fulpthd?] coﬁﬁgﬁ@‘@fﬂ)f&:ﬁaﬁresd ﬂél@éat{o@:l&ﬁmhﬁné RBhtdihRP an
the GERAN transcelver to the S-BSC. RAN i nformati on

evatiedrdigieeBi(elB) idensiieri EDper f or msd bet ween the LTE

t )/
¢ { g < o ei q;asg gga&'i(g)scoﬁt%gg O Q9§ 9% %tﬁfi?d thc'e%[%sr % S2§'hl%er8m a
procexsoi Imefﬂ.ffEe]t cmf@medeno ésmabliseh a-thNBeb2Ath whiacpet eNB and
f orwar d he 0 e LT 0 (622 The
foryex Séiﬁé Sit;llg%%rggt %ﬁgé’vﬂ?}é%&lfiept( ed ll gnal
(623R. t 0 AthiRelsTdtidd @nEER1er Ak ik BhPBHbSEmEnENB1 22Qvherein a

whi ch responds with a PS attach accept ACK 624{;?4
pmms{wr isfuriherseafgured toteanspgt preHOs0mmand ha \MERU.

T 8,52 O M B B 8 i o

pratessprlatfarthior configweret] te Irgctmire {65 PR) céraplebesighkl from a WTRU

UPE/ te / 560. |t|onaIIy er. data e .
(ra sSSP RCESRAE TR AP b B e 2 LeOt rein 2
probet OMS fuk 3 QLnﬁ%n‘d@ to AP Phi® aSlelIRb a@ﬁgg\}leﬂgm%ﬁﬂ Elgnal
fromthe LTE-MVE 540 to the serving 2G SGSN 5 whi ch
sends a rel ease signal (628)1.to the S-BSC 530 and an
HO conpl ete ACK (629) to the LTE-MVE 540. Traffic is
swtched fromthe SGSN to the E-Node B (step 630) by
the LTE UPE/ Gat eway/ GGSN 560, and the S-BSC 530
rel eases the E-Node B BSS tunnel and stops forwarding
data (step 631). Arelease ACK (632) is transmtted
fromthe S-BSC 530 to the serving 2G SGSN 550, and
user DL/ UL data and control data proceeds between the
LTE transcei ver the T-ENB 520, and the LTE
UPE Gat evvay/ GGSN 560 [0036] Fl gures 7A— 7C show an

o o I 1. r




the dual node WIRU 510. In step 701, neasurenents are

perfornmed at theWRU 510. The WIRU 510 then transmts
w@2emasdsenent report (LTE) signal (702) to theCBUSS3/001819

530. IntersystemHO is initiated, with LTE being the

target (step 703). Arelocation request signal 704,

cont3ai ni Agdésemday rWQ‘R@'cbnﬁ%lﬁeﬂdtot pérféah Gemethbd akBn any

is transmtted fromthe S-BSC 530 to the serving 2G
pregeding smbogipeenter vi ng 2G SGSN det er ni nes t he tar get

PLEET | B M U5 O, 008 b

GERBNWERnScHiveledret an AJ¥E traastavaret e Node B I D, and

re sts,the user e and co

e ol Bl ORI 8 SR anyod Sibadimaghs Y1 Wherein a
GERENMYEn S eras Q&lﬁﬂgd}a& G’@f)érﬁxﬁ%’ ﬁfetasﬁf@ﬁlﬂit on @) TE abhork.

T- ENB 520, cont ail ni n% t he cel ID, MVE | D, GGSN TEI D,

and 3¢he Andezlmode VEIRELpSs lin asurb@c«rmb@dm%ﬁt&lt%ﬁ‘ wherein a

CEEREPRAR AT RIS BRharbARR L i Maler Mt o Bfemal

toradmﬁse sﬁ@ﬁmsorhedieaf(B(S@B) establ i shrrent (step 709) .

Th t ' handof f t ACK .
(1 ndPudi Ao EHmPRRY TR 75 181607 7RO stein Tl v 2
GERAN wn@,&&élafsswxﬁfguaed €b 964V OR HaAUREFOStdidand fom a

that includes the IMSI and T-E Node B ID to the
BServing 2G SGSN 550. The LTE—I\/I\/E 540 then creates an

MM gat e za [
dat a%pr 0 oco?l%%@?gﬁggt or rréb){{1 P%&é&r{ \ﬁt% 3'1%3150 %%%%m a
GEBABB{rafibeeiwaiiy 'ccngiﬁﬁedscﬁmﬁéi& dnidegyswchtanize raehmaﬂth an LTE
command signal (713), that includes the TMSI and
trang6YE™B 1D to the S-BSC 530, which establishes a
tenpgrar X dudingbdd WTRE & ModRy Bf babbaimedtd ﬁ%@wﬁﬁe&&lﬂ an
714). User data is then forwarded between the T-E
L'BB ranseeivpreissopBgusabto taansmican B ermplete sigsal t a BSC and

esl ATt Biph R Gl R i Pgblitlied Node B (enB)

initiate/synch radio signal (716), which includes the
target channel 1D, jto the LTE transceiver. An ACK
(717) is sent fromthe LTE transcei ver, and an HO
conpl ete nessage (718) is sent fron1the GERAN
transceiver to the S-BSC 530, which forwards an HO
conplete signal (719) to the T-ENB 520. RAN and RAB
est abl i shnent occurs between the LTE transceiver and
the T-ENB 520, and the T-ENB 520 transmts a

rel ocati on detect nessage (720) to the LTE- MVE
540.[0039] User DL/UL traffic occurs between the LTE
transcei ver and the TENB 520. The MVE-LTE updates the
PDP context with the new E-Node BTEID (step 721).

[ 0040] An HO conplete signal (722) is sent fromthe
LTE- MVE 540 to the serving 2G SGSN 550, which sends a
rel ease signal (723) to the S-BSC 530 and an HO
conplete ACK (724) to the LTE-MVE 540. Traffic is
switched fromthe SGSN to the E-Node B (step 725) by
the LTE UPE Gat eway/ GGSN 560, and the S-BSC 530

rel eases the E-Node B BSS tunnel and stops forwarding
data (step 726). Arelease ACK(727) is transmtted from
the S-BSC 530 to the serving 2G SGSN 550, and user
DL/ UL data and control dataqroceeds between the LTE
transcei ver the T-ENB 520, and the LTE

UPE/ Gat eway/ GGSN 560. [0041] As described in Figures
1-7C above, radi o resources are prepared in the target
3GPP access system before the WIRU510 i s comranded by
the source 3GPP access systemto change to the target
3GPP access system A tunnel is established between
the two radi o access networks (RANs) (basic service
set (BSS) and E-Node B) in order to forward the data
whi |l e the core netmork resources are aSS|gned [0042]

'Y e Y



the WIRU 510 as to the radi o access requirenents, such
as the radio resource configuration, target cell
waymBam4sf or mati on, and the |ike. [0043] ThereCT/ESHENS/001819
i nternedi ate state during handoff where the DL Upl ane
data is sent from sourceww the target system
before the U-plane is sw directly to the target
Wﬁys{semuinﬁb@fsder to avoid the | oss of user data, (e.g.,
by forvvardr .. Bi-casting may also be used untjl the
3GPR- An cﬁdpeg’é’fiéiﬁrﬁqﬁ@r‘flhﬁﬁ handed (HOY frenrh genespkpacket radio
t 4
se?@ai@ &@Eggg I%Xlézflgs&r‘%%%é tfgli gl%glelg )(ééﬁ]r gﬂﬂdmg%g oy l'ad% 048 hetwork
(GERANY idrat lmgrt}a'rnabiminﬁone@ﬂl’ﬂ)fmhwdeummmaé rrertestraal radio

be used al\l‘&r,f]@,r i,thout the. other features and el ements

acgeEsSsine Lyt p FIPPBAYSM t h or wit hout ot her
featrékfe@ﬁn%%ﬂ@”fﬁéﬁs%reﬁi@ﬁt?@dﬁ@ds or flow charts
provi ded herein e |nplenented|n a conput er

pr ogma’rﬁtlfgoﬁwar@%/}@rLTErWHPéi,r ncorporated in a

compiyf s%@ﬁﬁ%@r%lo%&ﬂﬁ?ggqﬁ&g'{égﬂai Qfpgexecution by a
general purpose conputer or a prdcessor. Exanples of

C onrededving eacthdnaéiontconagandreignalisvhereinuthe mlocation@namand

s1g%é&8&§%8ﬁ@vﬁwﬁgéﬁﬁi5ﬁgg@% r(l(lﬁérl\r/’or yad evi ces,

magneti ¢ nedia such as internal hard di sks and

renovabl e di sks, net o-optical nedia, and optical

mediZa sudhearetiipd Rb%pemslkéurtb?rdcommmg egtablighingea tunnel to
thle &Q\(ﬁh 8,[&%4&}]3% tabl e processors include, by

way exanpl €, a genéral purpose processor, a speci al

pur pose processor a conventi onal processor a digital

fni g glpr 0 g glger Egd éﬁg% %%gléh ey #&éﬁg&@g}gpgdlpﬁ user data via
a

thessablidhb@Punhdln a DSP core, a controller,
m crocontrol ler, Application Specific Int egrat ed

Crcuits (ASICs), Field Progranmabl e Gate Arrays
(FPGAS) & ' r i Nt
(O andpsatielidn @uialh 6 ok 0 ot Bkhitlibg Wl HO
coassad & & owirelesstran$mitdreeeivaynite(WERW)t o i npl enent a
radi o frequency transceiver for use in a wreless
transmt receive unit (WIRU), user equipnent (UE),
ter B, nal Thba&thed atdl St 4, fasiher Etﬁﬁ%i_ilh g @60V hBHO complete
or a host conputer The RU may be used in
Sl&‘éﬁh mﬁh@W'ﬁBUh nodul es, inpl emented in hardware
and/ or software, such as a canera, a video canera
nodul e, a vi deophone, a speakerphone, a vibration
deviéce, @hepeethed,of zlanch,djpinthee comprisingy tranemitting a release

anscei ver ands free headset, a keyboard, a
a‘%P f@&?ﬁ'ﬂ‘)‘@éﬁ aly frequency modul ated (FM radio

unit, a liquid cryst al displ ay (LCD) display unit, an

or ganr c light-enmitting diode (lED})é di splay unit,

di gi’t al mrsre@wérfawrppoatlnearhanépﬁ& p) from,a aetsrgbmcket radio
sep\ln@é(%Pﬁg?gécl al3Ystdth %lnﬁltokﬁ% 1P radiBYacces neéwork

W rel ess a area networ {ra Wde Ban
(GEREY), nadtllang {630 é}olbtiondiLiTEE)t sfol\&ad vinehsad tbrorestrial radio

orti HO) .from a general packet radio
m%%#@r%8°?%9§§?ﬁg3ﬁb83§P )§¥%n1forgnoblle gonnunlcatlon
radi o access network (GERAN), and long term evol ution
(LTE) evol ved universal terrgstrial radi o access
network (EUTRAN).2. The nethod of enbodi nent 1,
further conprising receiving an LTE neasur enent
report. 3. A nethod as in any precedi ng enbodi nent,
further conprising initiating an HOto an LTE networKk.
4. A method as in any precedi ng enbodi nent, further
conprising transmtting a rel ocation request signal.
5. A nethod as in any precedi ng enbodi nent, further
conprising receiving a relocation command signal,
mherern the reIocatron connand srgnal |ncludes an

I [r— R IS\ o, o

"1




establishing a tunnel to an eNB identified by an eNB
ID. 7. A nethod as in any precedi hg enbodi nent,
wo eooshersgonpri si ng forwardi ng user data via aPCT/US2008/001819
establ i shed tunnel. 8 A nethod as in any preceding
enbodi ment, further conprising transmtting an HO
contBFfaVPE & qagogggqﬁgs&ﬁégﬁ ireceive unit (WRU). 9.
A maefichinfng 4 tag¥t BYS166d Node BTROUBYMBAtiIfibHI(TT)Er
conprising receiving an HO conpl ete signal froma

WrRtransmittangan e raguest sk lggéh%bﬁrsg eMBodi ment ,

fur . &l 1t .

ok B A HO g AR et pthefl [RCRTRGm the tarect oNB; and
pr eceshting ®mubilityemtnagememe(M M) sfatesi ng recei ving a

rel ocation request signal. 12. A nethod as in any
precedi ng enbodi nent, further conprising determning a

target evgpwedhb@decBitheNBirthdfBdthpriSingt | D). 13. A

met hod _as in any precedi ng enbodi ment, further
conpegeiving a redorapiontdetert signabivony the targetalB; apda

tar . . ) ' di ng
errbggﬁiterlren?,a %Ptt é:g%cﬁtb}?ragrffozl?ﬁge ?E[e%g?éﬁ?g an HO request
acknow edgnment (ACK) froma target eNB. 15. A nethod

as i.n an recedi ng enbaqgi t, further conprisin

credti ngff&8 oo cm%géﬁéﬁ?r FORpriS g datigse aypacket data
pro®RicHOP ) dofitaR Yvilh €RE €rggt ENIBOE ment, further

conprising receiving a relocation detect signal froma

target eNB.17. A nethod as in any preceding

enbqgdi e ieSJ .ving a PS attach

Si gggl f?%?nuﬁﬁégggg &%é eké&ﬁ?gr E(%ﬁﬁig%[ilﬁ%d as in any

pr etexhisngtténg aci HE comblute ségnad ciopd iservigg (RERSI suppart node
S&g&bgt gata protocol (PDP) context with the target eNB

( N38nd A met hod as in any precedi ng embodi nent,

fur LEQiviag HR HO dehplERNACK! frbRdhaRehg FOMIGt € si gnal

to a serving GPRS support node (SGSN). 20. A nethod as
in any precedi ng enbodi nent, further conprising

recghvin 0 K I aa.serving SGSN. 21.
Abagg' st%t@%ﬁ%t%ﬁrg(he%rﬁlé?bn [ ﬁ%qgg to performa

nmet hadcaiser;n any precedi ng enbodi ment. 22. The base

stati,on coqgrpll r of enbodi nent 21, further

conBriraRsteT; 88 ver. 23. A base station control | er

as laMprabdsssy it Nt tR 2he TV arfOIRR! tr&h &fiteer, the

processor_in comunication with the receiver and the )
pro¢espeintenfigured 4o infaate athamdofl EHM from @r sepprph pagketofadio

- . I . |
=100 A PROL AR IR Bl <SRERARFatih R o il on
(GhRAWN), kan® bongAtrase esdlation(LAED tevolvedr unisersal dogrestrial radio
enbodi nent s -24 wherein a processor is further .
aceonf Pﬁﬁ’\?‘g f%&m {raas%q G AELoEaHon fequest: And Apefige 2
reRlcatibR Boa@Hd¥oneiindSg hi 28l e@INIDB UNBN dentitef 7ID).
wherein a processor is further configured to receive a
rel ocati on command contai ni ng an evol ved Node-B (eNB)
i deRti fi ( . 1290 tholl.er..as | .
any 181 otBediemesteion 9RAENEE B LR EE WIBtoiR (@ probessor is
futthet barfiguoed egtablish hduastlabith altasgdt eNBAndfdrivaad uadrghita to
eNB and rmarg ser data to the target eNB over the
the farget eNJpovery §$“§P5&ion controller as in any of
enbodi ments 21-27 wherein a processor is further
configured to transmt an HQ.command to a WIRU. 29.
Abase station controller as in any of enbodi nents
21-28 wherein a processor is further configured to
recei ve an HO conpl ete signal froma WRU




30. Abase station controller as in any of enbodi nents
21-29 wherein a processor is further configured to

W0 e@nami488 a rel ease acknow edgnment signal . 31. PCTIUS1008/001819
node WIRU configured to performa nethod as in any

Crrodt moAPEREo SRR FRBRIF Cf R EERRR DR HecRgesRor is

fuﬂmr %Gnﬁéﬁﬁ‘ HrtatsSRdRan BO comfhadld toRORiNIE3Y tagndrhitaBieive
of enbodi nents 31-32 wherein a GERAN transceiver is

uih (Wil ed toperform a measurement on an LTE networ k.
34. A dual npbde WIRU as in any of enbodi nents 31-33
wherein a GERAN transceiver is configured totransmt
an UZFE n#as Lhaeamhatiompontroﬁélgnﬁblaim B bdeeciat tdtei processor is

ntrol Ler SC) . .35. de WRU as of
it rasiret s raeivg o 81 melStARiAL OB AV RU!
configured to receive a handoff (FK» command from a

BSC.. 36. A dual node WIRU as in any of enbodi nents )
31- 39 whdheibpsq strtiep coprader pf) elaimsl4 pikferejor e processor is

o 4 PR SR ek T,

enbodi nents 31- 36 wherein an LTE transcelver i's
conf.i.gur t nsmi an HO c | ete si o0 a BSC.
a0 160: o e W slest Prapsmntrapsveos PR sPmpriging:
t ar getgef¥RlV packd@deadiol QMBleeClGGPM@)V\%@&bdlS s§dte8n 8 iBobile
1. Anethod for supporting a_ handof froma
cogunpeRisptipn sadio acgeRsqreiwp @EB@hsyansgpwsw angl/st em f or
mobiy| g %&oﬁ‘&hQH (ﬁ@ %v@ﬁ%ﬁ%gm@@s\éi’ E&F&?ﬁi\'}%dma&&ess
Iong m evol ution ( evol ved universa
nefeorleEUTRAN ddansceiveess net wor k ( EUTRAN), conpri si ng:
receiving an LTE nmeasurenent report; initiating an HO
to the LTE network; transmtting a relocation request
signgl; anpddu8ERiode WI‘RU&"cRﬁﬁI 16)%6@13@1@(:@1@{1@ kransceiver
wherei n the rel ocation command nal includes an
is é%fllwedm@erfsnpeqxs)easwmqrm@ral( Eb‘ﬁ networlke net hod of
claim1, further conprising establishing a tunnel to
the eNB identified by the eNB ID. 3. The nethod of
cl ail® 2, Thaduhbkmode WTRE) ofgldinr thﬂéngn tiseeGERAN trdrsceiver
. the est | i shed % nnﬁi 4. The met hod cl in1é5 .
18 Fﬂﬁf{‘%ﬁe BRI g H IR Rea TRy eRh TeR9 8 fo apage station
controfkeassty. ansnm t/receive unit (WRU). 5. The net hod
of claim4, further conprising receiving an HCconpl ete
si gnal fron1the WRU. 6. The nethod of claimb5,
furt;er .
ackiionl canaanFbiile WERE (B Eheh Bl ERTHe CERAN transceiver
is aortﬁglﬂeﬂfto reteived 4 himdoff €HEY) @bmpenidefromattiedBS@r vi ce
(GPRS), gl obal system for nobile conmunication radio
access network (GERAN), and long term evolution (LTE)
evolged ¢REM@hPAlodt WTRE dficBlint B¥iwReRSE A ERSGRHAN tiansceiver
(EUTRAN), conprising:receiving a relocation request
is spnfreured de initiate ppg syneknogize radiswaigh the I yranmeiver.
identifier (ID); transmtting an HO request signal to
the target eNB; receiving an HO request acknow edgnent
(ACK) fromthe target eNB; and creating a nobility
managenent (MM state. 8. The nmethod of claim?7,
further conprising: receiving a relocation detect
signal fromthe target eNB; and
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receiving a PS attach signal fromthe target eNB. 9.

The nmethod of claim8, further conprising updating a
w@amRaoo48at a protocol (PDP) context with the teReTES20081819

ID. 10. The nethod of claim8, further conprising:

support - hageRbmsty WIRY bEadid PRy icte AR araneceiver s
cofiffhFedntot {HanS@ItvaAn HOECMpldtd. signdlapethet BSCQhd establish user
controller,,conpr|5|08£&$%rece|ver' atransmtter; and

dosnlindcand uplink teadfien rgiet evelied Noded (NB). and t he
transmtter, the processor configured to initiate a
handof f (HO from a general packet radi o service
(GPRS), gl obal system for nobile conmunication radio
access network (GERAN), and long term evol ution (LTE)
evol ved uni versal terrestrial radi o access network
(EUTRAN), transmit a relocation request, and receive a
rel ocati on command cont ai ni ng an evol ved Node-B (eNB)
identifier (ID). 12. The base station controller of
claim 1l wherein the processor is further configured
establish a tunnel with a target eNB and forward user
data to the target eNB over the tunnel.13. The base
station controller of claim11l wherein the processor
is further configured to transmt an HO command to a
wireless transmt/receive unit (WIRU). 14. The base
station controller of claim13 wherein the processor
is further configured to receive an HO conpl ete signa
fromthe WIRU. 15. The base station controller of
clai m 14 wherein the processor is further configured
to transmt a rel ease acknow edgnent signal. 16. A
dual node wreless transmt/receive unit (WRU),
conprising: a general packet radio service (GPRS)
gl obal system for nobile conmunication radi o access
network (GERAN) transceiver; and a long term evol ution
(LTE) evol ved universal terrestrial radio access
network (EUTRAN) transceiver. 17. The dual nbde WRUof
claim 16 wherein the GERAN transceiver is configured
to performa neasurenent on an LTE network. 18. The
dual node WIRUof cl aim 17 wherein the GERAN
transceiver is configured to transmt an LTE
nmeasur enent report signal to a base station controller
(BSC). 19. The dual npde WIRUof cl aim 18 wherein the
GERAN transceiver is configured to receive a handoff
(HO command fromthe BSC. 20. The dual node WRUof
claim19 wherein the GERAN transceiver is configured
to initiate and synchroni ze radios with the LTE
transcei ver.21. The dual node WIRU of claim 20 wherein
the LTE transceiver is configured to transmt an HO
conpl ete signal to the BSC and establish user downlink
and uplink traffic wwth a target evol ved Node-B (eNB)
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