
3 , 4-DIHYDR0-l, 4-BENZ0XAZINE, 3 , 4-DIHYDRO-l,
4-BENZOTHIAZINE AND 1 , 2 , 3 , 4 - TETRAHYDRO- QUI
NOXAl I NE DERIVATIVES AS ALPHA2C ADRENORECEPTOR
AGONISTS Field of the Invention The present invention
relates to phenylmorpholine and phenylthiomorpholine
compounds useful as a2C adrenergic receptor agonists,
pharmaceutical compositions containing the compounds,
and methods of treatment and prevention using the
compounds and compositions to treat disease states
such as congestion (including nasal congestion),
migraine, congestive heart failure, cardiac ischemia,
pain, glaucoma, and psychotic disorders without
substantial adverse side effects associated with a2A
receptor agonist treatments. Background of the
Invention The initial classification of adrenergic
receptors into a- and b-families was first described
by Ahlquist in 1948 (Ahlquist RP, "A Study of the
Adrenergic Receptors," Am. J. Physiol. 153:586-600
(1948)). Functionally, the a-adrenergic receptors were
shown to be associated with most of the excitatory
functions (vasoconstriction, stimulation of the uterus
and pupil dilation) and B-adrenergic receptors were
implicated in vasodilation, bronchodilation and
myocardial stimulation (Lands et al., "Differentiation
of Receptor Systems Activated by Sympathomimetic
amines," Nature 214:597-598 (1967)). Since this early
work, a-adrenergic receptors have been subdivided into
a1 - and a2-adrenergic receptors. Cloning and
expression of a- adrenergic receptors have confirmed
the presence of multiple subtypes of both a1 - (a1A,
a1B, a1D) and a2-(a2A, a2B, a2C) adrenergic receptors
(Michel et al., "Classification of a1 -Adrenoceptor
Subtypes," Naunyn-Schmiedeberg's Arch. Pharmacol,
352:1-10 (1995); Macdonald et al., "Gene
Targeting-Homing in on a2 - Adrenoceptor-Subtype
Function," TIPS, 18:21 1-219 (1997)). Current
therapeutic uses of a2 adrenergic receptor drugs
involve the ability of those drugs to mediate many of
the physiological actions of the endogenous
catecholamines. There are many drugs that act on these
receptors to control hypertension, intraocular
pressure, eye reddening and nasal congestion and
induce analgesia and anesthesia. a2 adrenergic
receptors can be found in the rostral ventrolateral
medulla, and are known to respond to the
neurotransmitter norepinephrine and the
antihypertensivedrug clonidine to decrease sympathetic
outflow and reduce arterial blood pressure (Bousquet
et al., "Role of the Ventral Surface of the Brain Stem
in the Hypothesive Action of Clonidine," Eur. J.
Pharmacol., 34:151-156 ( 1975); Bousquet et al.,
"Imidazoline Receptors: From Basic Concepts to Recent
Developments," 26:S1 -S6 ( 1995)). Clonidine and other
imidazolines also bind to imidazoline receptors
(formerly called imidazoline-guanidinium receptive
sites or IGRS) (Bousquet et al., "Imidazoline
Receptors: From Basic Concepts to Recent
Developments," 26:S1-S6 (1995)). Some researchers have
speculated that the central and peripheral effects of
imidazolines as hypotensive agents may be related to
imidazoline receptors (Bousquet et al., "Imidazoline
Receptors: From Basic Concepts to Recent
Developments," 26:S1-S6 (1995); Reis et al., "The
Imidazoline Receptor: Pharmacology, Functions,
Ligands, and Relevance to Biology and Medicine," Ann.
N.Y. Acad. Sci., 763:1 -703 ( 1995). Compounds which
have adrenergic activity are well known in the art,
and are described in numerous patents and scientific
publications. The two main families of adrenergic
receptor are termed alpha adrenergic receptors and
beta adrenergic receptors in the art, and each of
these two families is known to have subtypes, which
are designated by letters of the alphabet, such as
a2A, a2B, and a2C. It is generally known that
adrenergic activity is useful for treating animals of
the mammalian species, 



including humans, for curing or alleviating the
symptoms and conditions of numerous diseases and
conditions. In other words, it is generally accepted
in the art that pharmaceutical compositions having an
adrenergic compound or compounds as the active
ingredient are useful for treating, among other
things, glaucoma, chronic pain, migraines, heart
failure, and psychotic disorders. It is also known
that compounds having adrenergic activity, such as a2A
agonists, may be associated with undesirable side
effects. Examples of such side effects include
hyper-and hypotension, sedation, locomotor activity,
and body temperature variations. It has been
discovered in accordance with the present invention
that adrenergic compounds that act selectively, and
preferably even specifically, as agonists of the a2C
or the a2B/a2C (hereinafter referred to as a2C or
a2B/2C) receptor subtypes in preference over the a2A
receptor subtype, with adrenergic compounds that are
functionally selective agonists of the a2C receptor
subtype in preference over the a2A receptor subtype
and a2B/2C receptor subtype, possess desirable
therapeutic properties associated with adrenergic
receptors but without having one or moreundesirable
side effects such as changes in blood pressure (e.g.,
a hypertensive or hypotensive effect) or sedation. For
the purposes of this present invention, a compound is
defined to be an active agonist of the a2C receptor
subtype if the compound's efficacy at the a2C receptor
is  30% Emax (GTPgS assay). A compound is a
functionally selective agonist of the a2C receptor
subtype over the a2A receptor subtype if the
compound's efficacy at the a2C receptor is  30% Emax
(GTPgS assay) and its efficacy at the a2A receptor is
< 30% Emax (GTPgS assay). There is a need for new
compounds, formulations, treatments and therapies to
treat diseases and disorders associated with a2C
adrenergic receptors. Furthermore , there is a need to
develop compounds that are functionally selective for
the a2C receptor subtype with respect to the a2A
receptor subtype or the a2B/a2C receptor subtype. It
is, therefore, an object of this invention to provide
compounds useful in the treatment or prevention or
amelioration of such diseases and disorders. Summary
of the Invention In its many embodiments, the present
invention provides a novel class of heterocyclic
compounds as active or functionally selective a2C
adrenergic receptor agonists or metabolites,
stereoisomers (e.g., enantiomers or diasteromers)
salts, solvates or polymorphs thereof, methods of
preparing such compounds, pharmaceutical compositions
comprising one or more such compounds, methods of
preparing pharmaceutical formulations comprising one
or more such compounds, and methods of treatment,
prevention, inhibition or amelioration of one or more
conditions associated with a2C receptors using such
compounds or pharmaceutical compositions. In one
aspect, the present application discloses a compound,
or pharmaceutically acceptable salts or metabolites,
solvates or polymorphs of said compound, said compound
having the general structure shown in Formula I: Fo la
I wherein:A is a 5-membered heterocyclic ring
containing 1-3 heteroatoms, and is optionally
substituted with at least one R5 and/or 1 or 2 (=O)
(carbonyl) groups; X is -O-, -S(O)p-, or -N(R6)-; J1,
J2, J3, and J4 are independently -N-, -N(O)- or
-C(R2)-, provided that 0-3 of J1, J2, J3 and J4 are
-N-; R2 is independently selected from the group
consisting of H, -OH, halo, -CN, -NO2, -S(O)PR7,
-NR7R7' -[C(Ra)(Rb)]qYR7' , -[C(Ra)(Rb)]qN(R7)YR7' ,
C(Ra)(Rb)]qOYR7' , -[C(Ra)(Rb)]qON=CR7R7' , -P(=O)(OR
7)(OR7') , -P(=O)NR 7R7' , and -P(=O)R8 



2, and alkyl, alkoxy, alkenyl, alkenyloxy, alkynyl,
cycloalkyl, cycloalkoxy, aryl, aryloxy, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl groups optionally substituted with
at least one R5; Y is selected from the group
consisting of a bond, -C(=O)-, -C(=O)NR 7- , C(=O)O-,
-C(=NR7)-, -C(=O)-[C(R a)(Rb)]n-O-C(=O)-, -C(=O)N(R
C)-O-, -C(=NOR7)-, - C(=NR7)NR7- , -C(=NR7)N(RC)O-,
-S(O)P- , -SO2NR7- , and -C(S)NR7- ; wherein Ra and Rb
are independently selected from the group consisting
of H, alkyl, alkoxy, and halo, Rc is H or alkyl; R3 is
independently selected from the group consisting of H,
(=O), AND halo, and alkyl, alkoxy, alkenyl,
alkenyloxy, alkynyl, cycloalkyl, cycloalkoxy, aryl,
aryloxy, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl groups optionally
substituted with at least one R5, provided that when n
is 3 or 4, no more than 2 of the R3 groups may be
(=0); R4 is independently selected from the group
consisting of H, -CN, and halo, and alkyl, alkoxy,
alkenyl, alkenyloxy, alkynyl, cycloalkyl, cycloalkoxy,
aryl, aryloxy, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl groups optionally
substituted with at least one R5; R5 is independently
selected from the group consisting of H, halo, -OH,
-CN, -NO2, -NR7R7 , and -S(O) PR7, and alkyl, alkoxy,
alkenyl, alkenyloxy, alkynyl, cycloalkyl, cycloalkoxy,
aryl, aryloxy, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl groups, each of
which is optionally substituted with at least one of
halo, -OH, -CN, -NO2, -NR7R7' , and -S(O) PR7
substituents and/or 1 or 2 (=O) groups; R6 is
independently selected from the group consisting of H
and alkyl, alkoxy, alkenyl, alkenyloxy, alkynyl,
cycloalkyl, cycloalkoxy, aryl, aryloxy, arylalkyl,
heteroaryl,heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl groups, each of which is optionally
substituted with at least one of halo, -OH -CN, -NO2,
-NR7R7' , and -S(O) PR7 substituents and/or 1 or 2
(=O) groups, and -C(=O)R7, -C(=O)OR7, -C(=O)NR 7R7' ,
- SO2R7 and -SO2NR7R7' ; R7 is independently selected
from the group consisting of H and alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cyclocyclenyl,
cyclocyclenylalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heterocyclenyl,
heterocyclenylalkyl, heteroaryl, and heteroarylalkyl,
groups, each of which is optionally substituted one or
more times (preferably 1 to 5, more preferably 1 to 3)
by R12 ; R7 is independently selected from the group
consisting of H and alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, cyclocyclenyl,
cyclocyclenylalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heterocyclenyl,
heterocyclenylalkyl, heteroaryl, and heteroarylalkyl,
groups, each of which is optionally substituted one or
more times (preferably 1 to 5, more preferably 1 to 3)
by R12 ; or R7 and R7 together with the nitrogen atom
to which they are attached form a 3- to 8-membered
heterocyclyl, heterocyclenyl or heteroaryl ring
having, in addition to the N atom, 1 or 2 additional
hetero atoms selected from the group consisting of O,
N, -N(R9)- and S, wherein said rings are optionally
substituted by 1 to 5 independently selected R5
moieties and/or 1 or 2 (=O) groups, R8 is
independently selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl groups, each of which
is optionally substituted with at least one of halo,
-OH, -CN, -NO2, -N(R1 1)2, and - S(O)pR1 1
substituents and/or 1 or 2 (=O) groups; 



R9 is independently selected from the group consisting
of H, -C(O)-R 10, -C(O)- OR10 , and -S(O) P-OR10 and
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl groups, each of which
is optionally substituted with at least one of halo,
-OH, -CN, -NO2, -N(R1 1)2, and -S(O) PR1 1
substituents and/or 1 or 2 (=0) groups; and R10 is
selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl, and
heteroarylalkyl groups, each of which is optionally
substituted with at least one of halo, -OH, -CN, -NO2,
-N(R1 1)2, and -S(O) PR1 1 substituents and/or 1 or 2
(=0) groups;R1 1 is a moiety independently selected
from the group consisting of H and alkyl, alkoxy,
alkenyl, alkenyloxy, alkynyl, cycloalkyl, cycloalkoxy,
aryl, aryloxy, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl, each of which is
optionally substituted by at least one substituent
independently selected from the group consisting of
halo, -OH, -CN, -NO2, -N(R11')2 > and -S(O) PR11'
and/or 1 or 2 (=O) groups; R1 1 is independently
selected from the group consisting of H, alkyl,
alkoxy, alkenyl, alkenyloxy, alkynyl, cycloalkyl,
cycloalkoxy, aryl, aryloxy, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, and heterocyclylalkyl;
R12 is independently selected from selected from the
group consisting of H, halo, -OH, -CN, -NO2, -N(R1 1)2
, and -S(O) PR11 and/or 1 or 2 (=0) groups, and alkyl,
alkoxy, alkenyl, alkenyloxy, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkoxy, aryl, aryloxy, arylalkyl,
heteroaryl, heteroaryloxy, heteroarylalkyl,
heterocyclyl, heterocyclenyl, heterocyclenyloxy,
heterocyclylalkyl, heterocyclenylalkyl, arylalkoxy,
heteroarylalkoxy, heterocyclylalkoxy, and
heterocyclenylalkoxy groups, each of which in turn is
optionally substituted by at least once (preferably 1
to 5, more preferably 1 to 3) by a substituent
selected from the group consisting of H, alkyl,
haloalkyl, halo, -OH, optionally substituted alkoxy,
optionally substituted aryloxy, optionally substituted
cycloalkoxy, optionally substituted heteroaryloxy,
optionally substituted heterocyclenyloxy, -CN, -NO2,
-N(R11)2, and -S(O) PR1 1 and/or 1 or 2 (=0) groups,
wherein said optionally substituted alkoxy, aryloxy,
optionally substituted cycloalkoxy, optionally
substituted heteroaryloxy, and heterocyclenyloxy when
substituted are substituted one or more (preferably 1
to 5, more preferably 1 to 3) times by R11 ; m is 1-5;
n is independentlyl -3; n' is independently 1-3 p is
independently 0-2; q is independently 0-6; and w is
0-4 with the following provisos: (a) if J1-J4 are each
-C(H)-, n is 1, m is 1, R4 is H, A is
3H-imidazol-4-yl, and X is -N(R6)-, then R6 is not
-C(=O)-naphthyl;(b) if J1-J4 are each -C(H)-, n is 1,
m is 1, R4 is H, A is 1H-imidazol-4-yl, and X is
-N(R6)-, then R6 is not -S(O2)-naphthyl; and (c) if
J1, J2, and J4 are each -C(H)-, J3 is -C(Br)-, n is 2,
m is 1, R3 is 3-benzyl, R4 is H, A is
1H-imidazol-4-yl, and X is -N(R6)-, then R6 is not
-C(O2)benzyl. The compounds of Formula I can be useful
as a2C adrenergic receptor agonists, and can be useful
in the treatment and prevention of allergic rhinitis,
all types of congestion (including, but not limited to
nasal congestion), migraine, congestive heart failure,
cardiac ischemia, glaucoma, and psychotic disorders.
Further, the compounds of Formula I can be useful in
the treatment of pain (both chronic and acute), such
as pain that is caused by inflammation, neuropathy,
arthritis (including 



osteo and rheumatoid arthritis), diabetes (e.g.,
diabetes mellitus or diabetes insipidus) or pain of an
unknown origin. Examples of neuropathic pain may
include but not limited to; diabetic neuropathy,
neuralgia of any etiology (e.g. post-herpetic,
trigeminal), chemotherapy-induced neuropathy, HIV,
lower back pain of neuropathic origin (e.g. sciatica),
traumatic peripheral nerve injury of any etiology,
central pain (e.g. post-stroke, thalamic, spinal nerve
injury). Other pain that can be treated is nociceptive
pain and pain that is visceral in origin or pain that
is secondary to inflammation or nerve damage in other
diseases. Other utilities for the inventive compounds
could include stress-induced urinary incontinence and
neuronal damage from ischemia. Alternatively, the
present invention provides for a method for the
treatment of congestion in a mammal in need thereof
which comprises administering to a mammal an effective
dose of at least one compound having adrenergic
activity wherein said compound is a functionally
selective agonist of the a2c receptor. A further
embodiment of the present invention is a method for
the treatment of congestion in a mammal in need
thereof which comprises administering to a mammal an
effective dose of at least one compound having
adrenergic activity wherein said compound is a
selective agonist of the a2c adrenergic receptor,
wherein the functional selective agonist of the a2c
receptor has an efficacy that is greater than or equal
to 30% Emax when assayed in the GTPyS assay . Another
embodiment of the present invention is a method for
the treatment of congestion in a mammal in need
thereof without modifying the systemic blood pressure
at therapeutic doses which comprises administering to
the mammal aneffective dose of at least one compound
having adrenergic activity wherein said compound is a
functionally selective agonist of the a2c receptor.
Detailed Description In an embodiment, the present
invention discloses certain heterocyclic compounds
which are represented by structural Formula I, or a
pharmaceutically acceptable salt or solvate thereof,
wherein the various moieties are as described above.
In another embodiment, if J1-J4 are each -C(H)-, n is
1, m is 1, R4 is H, A is 1Himidazol- 4-yl, and X is
-N(R6)-, then R6 is not -C(=O)-naphthyl. In another
embodiment, if J1-J4 are each -C(H)-, n is 1, m is 1,
R4 is H, A is 1Himidazol- 4-yl, and X is -N(R6)-, then
R6 is not -S(O2)-naphthyl. In another embodiment, if
J1, J2, and J4 are each -C(H)-, J3 is -C(Br)-, n is 2,
m is 1, R3 is 3-benzyl, R4 is H, A is
1H-imidazol-4-yl, and X is -N(R6)-, then R6 is not -
C(O2)benzyl. In another embodiment, J1-J4 are each
-C(R2)-, n is 1, A is imidazolyl, and X is - O-. In
another embodiment, J1-J4 are each -C(H)-, n is 1, A
is imidazolyl, and X is - O-. In another embodiment,
J1-J4 are each -C(R2)-, n is 1, A is imidazolyl, and X
is - N(R6)-. In another embodiment, J1-J4 are each
-C(R2)-, n is 1, A is imidazolyl, and X is - S(O)p-.
In another embodiment, J1-J3 are each -C(R2)-,
preferably -CH-; In another embodiment, J1 is -N-. In
another embodiment, J2 is -N-. In another embodiment,
J3 is -N-. In another embodiment, J4 is -N-. 



In another embodiment, A is a 5-membered heterocyclic
ring containing at least one ring nitrogen. In another
embodiment, A is a 5-membered heteroaryl, heterocyclyl
or heterocyclenyl ring containing at least one ring
nitrogen.In another embodiment A is an optionally
substituted 5-membered heteroaryl, heterocyclenyl or
heterocyclyl ring. Preferred optionally substituted
heteroaryl, heterocyclenyl or heterocyclyl 5-membered
rings include, for example, imidazole, thiazole,
pyrrole, isoxazole, oxazole, isothiazole, pyrazole,
imadazoline, imidazol-2- one, imidazol-2-thione,
2-aminoimidazoline, oxazoline, oxazol-2-one,
oxazol-2-thione, 2-aminooxazoline, thiazoline,
thiazol-2-one, thiazol-2-thione, 2-aminothiazoline,
pyrroline, pyrazoline, pyrrolidine, imidazolidine, and
pyrazolidine. A more preferred set of 5-membered rings
includes: imidazole, imadazoline, imidazol-2-one,
imidazol-2- thione, 2-aminoimidazoline, oxazoline,
oxazol-2-one, oxazol-2-thione, and 2- aminooxazoline.
A most preferred set of 5-memebered rings includes
imidazole. Optionally substituents include any of the
"ring system substituents" identified below. In
another embodiment, R2 is independently selected from
H, -OH, halo, -CN, -NO2, -(CH2)qYR7, -(CH2)qN(R7)YR7'
, -(CH2)qOYR7' , -(CH2)qON=CR7R7' , - P(=O)(OR7)(OR7')
, -P(=O)(NR 7R7')2, -P(=O)R8 2, alkyl, alkoxy and
polyhaloalkoxy. In another embodiment R2 is
-(CH2)qYR7, -(CH2)qN(R7)YR7' and Y is -C(=O)-
[C(Ra)(Rb)]n-O-C(=O)- or -C(=O)N(R C)-O-. In another
embodiment, J3 is -C(R 2)-, R2 is -(CH2)qN(R7)YR7', q
= 0, Y is - C(=O)-, -C(=O)NR7-,or -C(=O)O-, and R7 is
Me or Et. In another embodiment, R3 is independently
selected from H, alkyl, alkoxy, alkenyl, alkenyloxy,
alkynyl, cycloalkyl, cycloalkoxy, aryl, aryloxy,
arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
and heterocyclylalkyl groups optionally substituted
with at least one R5. In another embodiment, R3 is
independently selected from H, alkyl and haloalkyl. In
another embodiment, R4 is independently selected from
H, alkyl, alkoxy, alkenyl, alkenyloxy, alkynyl,
cycloalkyl, cycloalkoxy, aryl, aryloxy, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, and
heterocyclylalkyl groups optionally substituted with
at least one R5. In another embodiment, R4 is
independently selected from H, alkyl, allyl, and
haloalkyl. In another embodiment, R4 is independently
selected from H and alkyl. In another embodiment, R5
is independently selected from H, halo, - NR7R7',
-S(O)PR7, alkyl, and alkoxy. In another embodiment, R6
is independently selected from H, alkyl, haloalkyl,
cycloalkyl, -C(=O)R7, -C(=O)OR 7, -C(=O)NR 7R7' ,
-SO2R7 and -SO2NR7R7' . In another embodiment, R7 is
independently chosen from H, alkyl, haloalkyl,
cycloalkyl, aryl, and heteroaryl. In another
embodiment, R7 is independently selected from the
group consisting of H and alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, cyclocyclenyl,
cyclocyclenylalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heterocyclenyl,
heterocyclenylalkyl, heteroaryl, and heteroarylalkyl
groups, each of which is optionally substituted one or
more times (preferably 1 to 5, more preferably 1 to 3)
by R12 . In another embodiment, R7 is independently
chosen from H, alkyl, haloalkyl, cycloalkyl, aryl, and
heteroaryl. In another embodiment, R7 is independently
selected from the group consisting of H and alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
cyclocyclenyl, 



cyclocyclenylalkyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heterocyclenyl,
heterocyclenylalkyl, heteroaryl, and heteroarylalkyl
groups, each of which is optionally substituted one or
more times (preferably 1 to 5, more preferably 1 to 3)
by R12. In another embodiment, R7 and R7 together with
the N atom to which they are attached form a
aziridine, azetidine, pyrrole, pyrrolidine,
piperidine, piperazine or morpholine ring, each of
which are optionally substituted by R5. In another
embodiment, R8 is independently chosen from alkyl,
haloalkyl, cycloalkyl, aryl, and heteroaryl. In
another embodiment R12 is independently an arylalkoxy,
heteroarylalkoxy, heterocyclylalkoxy, and
heterocyclenylalkoxy group, each of which in turn is
optionally substituted by at least once (preferably 1
to 5, more preferably 1 to 3) by a substituent
selected from the group consisting of H, alkyl,
haloalkyl, halo, -OH, optionally substituted alkoxy,
optionally substituted aryloxy, optionally substituted
cycloalkoxy, optionally substituted heteroaryloxy,
optionally substituted heterocyclenyloxy, -CN, - NO2,
-N(R11)2, and -S(O) PR1 1 , wherein said optionally
substituted alkoxy, aryloxy, optionally substituted
cycloalkoxy, optionally substituted heteroaryloxy, and
heterocyclenyloxy when substituted are substituted one
or more (preferably 1 to 5, more preferably 1 to 3)
times by R1 1 .In another embodiment R12 is
independently selected from the group consisting of H,
halo, -OH, -CN, -NO2, -N(R1 1)2 , and -S(O) PR1 1 ,
and alkyl, alkoxy, alkenyl, alkenyloxy, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkoxy, aryl, aryloxy,
arylalkyl, heteroaryl, heteroaryloxy, heteroarylalkyl,
heterocyclyl, heterocyclenyl, heterocyclenyloxy,
heterocyclylalkyl, heterocyclenylalkyl, groups, each
of which in turn is optionally substituted by at least
once (preferably 1 to 5, more preferably 1 to 3) by a
substituent selected from the group consisting of H,
alkyl, haloalkyl, halo, -OH, optionally substituted
alkoxy, optionally substituted aryloxy, optionally
substituted cycloalkoxy, optionally substituted
heteroaryloxy, optionally substituted
heterocyclenyloxy, -CN, -NO2, -N(R11)2, and -S(O) PR1
1 , wherein said optionally substituted alkoxy,
aryloxy, optionally substituted cycloalkoxy,
optionally substituted heteroaryloxy, and
heterocyclenyloxy when substituted are substituted one
or more (preferably 1 to 5, more preferably 1 to 3)
times by R11 . In another embodiment J1, J2 and J4 are
-CH-; X is -O- or -S-; m is 1 and n is 1 or 2 . In
another embodiment R2 is -(CH2)qYR7, or
-(CH2)qN(R7)YR7' , Y is -C(=O)- [C(Ra)(Rb)]n-O-C(=O)-,
n is 1 or 2 , and Ra and Rb are independently H or
alkyl (preferably methyl or ethyl). In another
embodiment, A is an optionally substituted imidazole;
R2 is -(CH) qN(R7)Y(R7 ) ; Y is -C(=O)O-, -(C=O)N(R
C)-O- Or -C(O)NR 7; and R7 is independently selected
from the group consisting of H, alkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, and
heteroarylalkyl, said groups being optionally
substituted one or more times by a substituent
independently selected from the group consisting of H,
alkyl, cycloalkyl, alkoxy, halo, -OH, -CN, -NO2, -N(R1
1)2, - S(O)pR1 1 , optionally substituted aryl,
optionally substituted aryloxy and optionally
substituted heteroaryloxy, said optionally substituted
optionally substituted aryl, optionally substituted
aryloxy and optionally substituted heteroaryloxy when
substituted are independently substituted one or more
times by a substituent selected from the group
consisting of H, alkyl, cycloalkyl, alkoxy, halo, -OH,
NO2, -N(R1 1 2 and -S(O)pR 1 1 . 



In another embodiment, m is 1 or 2. In another
embodiment, n is 1 or 2.In another embodiment, n is 1.
In another embodiment, q is 0, 1, 2, or 3. In another
embodiment, the present invention discloses compounds
which are represented by structural formulae M-V or a
pharmaceutically acceptable salt, solvate or ester
thereof, wherein the various moieties are as described
above: Formula Il Formula III Formula IV Formula V
wherein z is 0-3 and R1 is selected from the group
consisting of H, -OH, halo, -CN, -NO2, -SR*-S(O)pR 7,
-(CH2)qYR7, -(CH2)qN(R7)YRr , -(CH2)qOYR7, -
(CH2)qON=C NR7R7' , -P(=O)(OR7)(OR7') ,
-P(=O)(NR7R7')2, -P(=O)R8 2 and alkyl, alkoxy,
alkenyl, alkenyloxy, alkynyl, cycloalkyl, cycloalkoxy,
aryl, aryloxy, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, and heterocyclylalkyl groups optionally
substituted with at least one R5. In another
embodiment in the above formulae R1 is -(CH2)qYR7, or
-(CH2)qN(R7)YR7' . In another embodiment in the above
formulae, Y is -(=O)O- or -(C=O)NR 7. In another
embodiment in the above formulae, Y is
-C(=O)-[C(Ra)(Rb)]n-OC(= O)-. In another embodiment in
the above formulae R1 is -(CH2)qN(R7)YR7 and Y is
C(=O)N(RC)-O-. An inventive group of compounds is
shown in below:[0001] METHOD AND APPARATUS FOR
SUPPORTING HANDOFF FROM GPRS/GERAN TO LTE EUTRAN
[0002] FIELD OF INVENTION [0003] This application is
related to wireless communications. [0004] BACKGROUND
[0005] There are different types of wireless
communication systems. For example, some wireless
communication systems include general packet radio
service (GPRS), global system for mobile communication
radio access network (GERAN), and long term evolution
(LTE) evolved universal terrestrial radio access
network (EUTRAN). [0006] When a mobile unit is
traveling, it may need to be handed offfrom one
network to another. Since not all networks are
identical, a method for supporting the handoff between
systems would be beneficial. [0007] SUMMARY [0008]
Amethod and apparatus for supporting handoff from
GPRS/GERAN t o LTE EUTRAN are disclosed. The method
includes receiving an LTE measurement report. An HO is
initiated to the LTE network and a relocation request
signal is transmitted. A relocation command signal
that includes an evolved Node-B (eNB) identifier (ID)
is received. [0009] BRIEF DESCRIPTION OF THE DRAWINGS
[0010] A more detailed understanding may be had from
the following description, given by way of example in
conjunction with the accompanying drawings wherein:
[0011] Figure 1 shows an example general network
architecture of an LTE system architecture; [0012]
Figure 2 shows an example first stage handoff
procedure from a GERAN system to an LTE system;[0013]
Figure 3 shows an example second stage handoff
procedure from a 



GERAN system to an LTE system; [0014] Figure 4 shows
an example third stage handoff procedure from a
GPRS/GERAN system to an LTE system; [0015] Figure 5 is
a functional block diagram of a wireless
transmit/receive unit and a base station; [0016]
Figures 6A-6C show an example signal diagram of a
handoff procedure; and [0017] Figures 7A-7C show an
example signal diagram of an alternative handoff
procedure. [0018] DETAILED DESCRIPTION [0019] When
referred to hereafter, the terminology "wireless
transmit/receive unit (WTRU)" includes but is not
limited to a user equipment (UE), a mobile station, a
fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a
computer, or any other type of user device capable of
operating in a wireless environment. When referred to
hereafter, the terminology "base station" includes but
is not limited to a Node-B, a site controller, base
station controller, an access point (AP), or any other
type of interfacing device capable of operating in a
wireless environment. [0020] Figure 1 shows an example
general network architecture of an LTE system
architecture 100. The LTE system 100 shows the
interworking between LTE system architecture with the
existing GERAN, UTRAN, based GPRS Core. The LTE system
includes an evolved radio access network (RAN) (E-Node
B) connected to an evolved packet core containing a
mobility management entity/user plane entity
(MME/UPE), and inter AS anchor. The evolved packet
core connects to an HSS, PCRF, HSS, operator IP
servers, (e.g., IMS, PSS, and the like), a Non-3GPP IP
Access network, and a wireless local area network
(WLAN) 3GPP IP Access block. An operations IP server,
(e.g., IMS, PSS, and the like) is also included in the
LTE system 100. The GPRS Core contains the Serving
GPRS Support Node (SGSN) which is responsible for
mobilitymanagement, access procedures, and user plane
control. It also contains the Gateway GPRS Support
Node (GGSN) where the network is connected to external
networks and other operator servers. The Operator IP
Service includes the IP Multimedia Service Subsystem
(IMS), where voice over IP (VoIP) and other multimedia
services are controlled. The Non-3GPP IP access
includes connections to other technologies such as
3GPP2 (CDMA2000) and WiMAX(e.g., IEEE 802.16 systems).
The Evolved Core also connects toWLAN networks that
are incorporated into 3GPP systems via interworking
architecture defined in 3GPP. [002 1] Figure 2 shows
an example first stage handoff procedure 200 where a
WTRU is transitioning from coverage within a GERAN
system to coverage within an LTE system. As shown in
Figure 2, a WTRU, (depicted by the ovals shown at the
bottom of the Figure), is being handed over from one
system to the other. The WTRU is currently connected
to a gateway GPRS support node (GGSN) via a serving
GPRS support node (SGSN), and a target base station
controller (BSC). [0022] The cells belonging to GERAN
systems may include different Location Areas/Routing
Areas (LAl/RAl) from those belonging toLTE based cells
(LA2/RA2). In certain deployments, although GERAN
cells may be co-located with LTE cells, these cells
may remain under different LA/RA configurations due to
the differences between the two system architectures. 



[0023] Figure 3 shows an example second stage handoff
procedure 300 from a GERAN system to an LTE system,
that may be utilized optionally. A tunnel may be
created between the target BSC and an evolved Node B
as the WTRU is handed off from one system to another.
The tunnel temporarily forwards the current pending
data transfer between the GERAN system and the WTRU
via the eNode-B while the new connection through the
Evolved Core Network is being established. This should
ensure that no data is lost during transition. The
operator may chose not to implement this step and go
to a complete transition case where no connection is
established between a GERAN BSC and eNode-B.
Forwarding of data can occur at higher layers between
the two core networks.[0024] Figure 4 shows an example
third stage handoff procedure 400 from a GPRS/GERAN
system to an LTE system. As shown in Figure 4, the
WTRU is now connected to an access gateway (AGW)via a
new MME and target E-Node B. [0025] Figure 5 is a
functional block diagram of a WTRU 510 and a base
station 520. As shown in Figure 5, the WTRU 510 is in
communication with the base station 520 and both are
configured to support handoff from GPRS/GERAN to LTE
EUTRAN. [0026] In addition to the components that may
be found in a typical WTRU, the WTRU 510 includes a
processor 515, a receiver 516, a transmitter 517, and
an antenna 518. The processor 515 is configured to
support handoff from GPRS/GERAN to LTE EUTRAN. The
receiver 516 and the transmitter 517 are in
communication with the processor 515. The antenna 518
is in communication with both the receiver 516 and the
transmitter 517 tofacilitate the transmission and
reception of wireless data. The processor 515,
receiver 516, transmitter 517, and antenna 518 may be
configured as a GPRS/GERAN radio transceiver, or
configured as an LTE EUTRAN radio transceiver. Also,
although only one processor, receiver, transmitter,
and antenna is shown, it should be noted that multiple
processors, receivers, transmitters, and antennas may
be included in the WTRU 510, whereby different
groupings of processors, receivers, transmitters, and
antennas operate in different modes, (e.g., GPRS/GERAN
transceiver or LTE EUTRAN tranceiver). [0027] In
addition to the components that may be found in a
typical base station, the base station 520 includes a
processor 525, a receiver 526, a transmitter 527, and
an antenna 528. The processor 525 is configured to
support handoff from GPRS/GERAN to LTE EUTRAN. The
receiver 526 and the transmitter 527 are in
communication with the processor 525. The antenna 528
is in communication with both the receiver 526 and the
transmitter 527 to facilitate the transmission and
reception of wireless data. [0028] It should be noted
that the WTRU 510 and base station 520 may be in
communication with other network devices.[0029]
Figures 6A-6C show an example signal diagram of a
handoff procedure 600. In the signal diagram of
Figures 6A-6C, a dual mode WTRU (LTE/GERAN) 510 is
shown, a target e-Node B (T-ENB) 520, a serving BSC
(SBSC) 530, an LTE-MME 540, a serving second
generation (2G) SGSN 550, and an LTE UPE/Gateway/GGSN
560. The WTRU510 includes an LTE and GERAN
transceiver. [0030] As shown in Figures 6A-6C, user
downlink (DL) and uplink (UL) traffic is occurring
between the entities and in the GERAN mode of the dual
mode WTRU 510. In step 601, measurements are performed
at the WTRU 510. In one example, the measurements are
performed by the GERAN transceiver in the WTRU 510 on
an LTE network. The WTRU 510 then transmits a 



measurement report (LTE) signal (602) to the S-BSC
530. Intersystem HO is initiated, with LTE being the
target (step 603). Arelocation request signal 604,
containing the source cell ID and the target cell ID
is transmitted from the SBSC 530 to the serving 2G
SGSN 550. The serving 2G SGSN determines the target
system ID and the MME ID (step 605), and forwards the
relocation request to the LTE-MME 540. [003 1] The
LTE-MME 540 determines the target e-Node B ID, and
requests the user profile and context if it was not
included in signaling message 606 (step 607). The
LTE-MME 540 sends a handoff request signal (608) to
the T-ENB 520, containing the cell ID, MME ID, GGSN
TEID, and the international mobile subscriber identity
/temporary mobile subscriber identity (IMSI/TMSI). The
TENB 520 determines channel availability and initiates
radio access bearer (RAB) establishment (step 609).
The T-ENB 520 transmits a handoff request ACK,
(including the IMSI/TMSI), signal (610) to the
LTE-MME540, which transmits a relocation response
signal 611, that includes the IMSI and T-E Node B ID
to the serving 2G SGSN 550. The LTE-MME 540 then
creates an MM state and SM state to prepare for
activating packet data protocol (PDP) context
information (step 612). [0032] The serving 2G SGSN 550
transmits a relocation command signal (613), that
includes the TMSI and E-Node B ID to the S-BSC 530,
whichestablishes a temporary tunnel to the E-Node
Btoforward data (step 614). User data is then
forwarded between the T-ENB 520 and the S-BSC 530, and
the HO command 615 is transmitted from the T-ENB 520
to the GERAN transceiver of the WTRU 510, which
transmits an initiate/synch radio signal (616), which
includes the target channel ID, to the LTE
transceiver. The T-ENB 520 sends a relocation detect
signal (617) to the LTE-MME 540, and the LTE
transceiver ACKs (618) the initiate/synch radio
signal. [0033] An HOcomplete signal (619) is sent from
the GERAN transceiver to the S-BSC. RAN information
and RAB establishment is performed between the LTE
transceiver and the T-ENB 520 (620) and user DL/UL
traffic flows. A PS attach signal (621) is transmitted
from the LTE transceiver to the T-ENB 520, which
forwards the signal to the LTE-MME 540 (622). The
LTE-MME 540 transmits a PS attach accepted signal
(623) to the LTE transceiver through the T-ENB 520,
which responds with a PS attach accept ACK (624),
which is forwarded to the LTE-MME 540 through the
T-ENB 520. [0034] The MME-LTE updates the PDP context
with the new E-Node B TEID (step 625), and transmits
an update PDP context signal (626) to the LTE
UPE/Gateway/GGSN 560. Additionally, user data may be
transmitted along a GPRS tunneling protocol user plane
(GTP-U). [0035] An HO complete signal (627) is sent
from the LTE-MME 540 to the serving 2G SGSN 550, which
sends a release signal (628) to the S-BSC 530 and an
HO complete ACK (629) to the LTE-MME 540. Traffic is
switched from the SGSN to the E-Node B (step 630) by
the LTE UPE/Gateway/GGSN 560, and the S-BSC 530
releases the E-Node B BSS tunnel and stops forwarding
data (step 631). Arelease ACK (632) is transmitted
from the S-BSC 530 to the serving 2G SGSN 550, and
user DL/UL data and control data proceeds between the
LTE transceiver the T-ENB 520, and the LTE
UPE/Gateway/GGSN 560. [0036] Figures 7A-7C show an
example signal diagram of an alternative handoff
procedure 700. As shown in Figure 7A-7C, user downlink
(DL) and uplink (UL) traffic is occurring between the
entities and in the GERAN mode of 



the dual mode WTRU 510. In step 701, measurements are
performed at theWTRU 510. The WTRU 510 then transmits
a measurement report (LTE) signal (702) to the S-BSC
530. Intersystem HO is initiated, with LTE being the
target (step 703). Arelocation request signal 704,
containing the source cell ID and the target cell ID
is transmitted from the S-BSC 530 to the serving 2G
SGSN 550. The serving 2G SGSN determines the target
system ID and the MME ID (step 705), and forwards the
relocation request to the LTE-MME 540. [0037] The
LTE-MME 540 determines the target e-Node B ID, and
requests the user profile and context if it was not
included in signaling message 706 (step 707). The
LTE-MME 540 sends a handoff request signal (708) tothe
T-ENB 520, containing the cell ID, MME ID, GGSN TEID,
and the international mobile subscriber identity
/temporary mobile subscriber identity (IMSI/TMSI). The
TENB 520 determines channel availability and initiates
radio access bearer (RAB) establishment (step 709).
The T-ENB 520 transmits a handoff request ACK,
(including the IMSI/TMSI), signal (710) tothe LTE-MME
540, which transmits a relocation response signal 711,
that includes the IMSI and T-E Node B ID to the
serving 2G SGSN 550. The LTE-MME 540 then creates an
MM state and SM state to prepare for activating packet
data protocol (PDP) context information (step 712).
[0038] The serving 2G SGSN 550 transmits a relocation
command signal (713), that includes the TMSI and
E-Node B ID to the S-BSC 530, which establishes a
temporary tunnel to the E-Node B to forward data (step
714). User data is then forwarded between the T-ENB
520 and the S-BSC 530, and the HO command 715 is
transmitted from the T-ENB 520 to the GERAN
transceiver of the WTRU 510, which transmits an
initiate/synch radio signal (716), which includes the
target channel ID, to the LTE transceiver. An ACK
(717) is sent from the LTE transceiver, and an HO
complete message (718) is sent from the GERAN
transceiver to the S-BSC 530, which forwards an HO
complete signal (719) to the T-ENB 520. RAN and RAB
establishment occurs between the LTE transceiver and
the T-ENB 520, and the T-ENB 520 transmits a
relocation detect message (720) to the LTE-MME
540.[0039] User DL/UL traffic occurs between the LTE
transceiver and the TENB 520. The MME-LTE updates the
PDP context with the new E-Node BTEID (step 721).
[0040] An HO complete signal (722) is sent from the
LTE-MME 540 to the serving 2G SGSN 550, which sends a
release signal (723) to the S-BSC 530 and an HO
complete ACK (724) to the LTE-MME 540. Traffic is
switched from the SGSN to the E-Node B (step 725) by
the LTE UPE/Gateway/GGSN 560, and the S-BSC 530
releases the E-Node B BSS tunnel and stops forwarding
data (step 726). Arelease ACK(727) is transmitted from
the S-BSC 530 to the serving 2G SGSN 550, and user
DL/UL data and control data proceeds between the LTE
transceiver the T-ENB 520, and the LTE
UPE/Gateway/GGSN 560. [0041] As described in Figures
1-7C above, radio resources are prepared in the target
3GPP access system before the WTRU510 is commanded by
the source 3GPP access system to change to the target
3GPP access system. A tunnel is established between
the two radio access networks (RANs) (basic service
set (BSS) and E-Node B) in order to forward the data
while the core network resources are assigned. [0042]
A control interface may exist in the core level
between the 2G/3G SGSN and corresponding MME to
exchange the mobility context and the session context
of the Mobile. Additionally, the target system may
provide directions to 



the WTRU 510 as to the radio access requirements, such
as the radio resource configuration, target cell
system information, and the like. [0043] There is an
intermediate state during handoff where the DL Uplane
data is sent from source system to the target system
before the U-plane is switched directly to the target
system in order to avoid the loss of user data, (e.g.,
by forwarding). Bi-casting may also be used until the
3GPP Anchor determines that it can send DL U-plane
data directly to the target system. [0044] Although
features and elements are described above in
particular combinations, each feature or element can
be used alone without the other features and elements
or in various combinations with or without other
features and elements. The methods or flow charts
provided herein may be implementedin a computer
program, software, or firmware incorporated in a
computerreadable storage medium for execution by a
general purpose computer or a processor. Examples of
computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a
register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical
media such as CD-ROM disks, and digital versatile
disks (DVDs). [0045] Suitable processors include, by
way of example, a general purpose processor, a special
purpose processor, a conventional processor, a digital
signal processor (DSP), a plurality of
microprocessors, one or more microprocessors in
association with a DSP core, a controller, a
microcontroller, Application Specific Integrated
Circuits (ASICs), Field Programmable Gate Arrays
(FPGAs) circuits, any other type of integrated circuit
(IC), and/or a state machine. [0046] Aprocessor in
association with software may be used to implement a
radio frequency transceiver for use in a wireless
transmit receive unit (WTRU), user equipment (UE),
terminal, base station, radio network controller
(RNC), or any host computer. The WTRU may be used in
conjunction with modules, implemented in hardware
and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration
device, a speaker, a microphone, a television
transceiver, a hands free headset, a keyboard, a
Bluetooth(r) module, a frequency modulated (FM) radio
unit, a liquid crystal display (LCD) display unit, an
organic light-emitting diode (OLED) display unit, a
digital music player, a media player, a video game
player module, an Internet browser, and/or any
wireless local area network (WLAN) or Ultra Wide Band
(UWB) module. [0047] Embodiments: 1. Amethod for
supporting a handoff (HO) from a general packet radio
service (GPRS), global system for mobile communication
radio access network (GERAN), and long term evolution
(LTE) evolved universal terrestrial radio access
network (EUTRAN).2. The method of embodiment 1,
further comprising receiving an LTE measurement
report. 3. A method as in any preceding embodiment,
further comprising initiating an HO to an LTE network.
4. A method as in any preceding embodiment, further
comprising transmitting a relocation request signal.
5. A method as in any preceding embodiment, further
comprising receiving a relocation command signal,
wherein the relocation command signal includes an
evolved Node-B (eNB) identifier (ID). 6. A method as
in any preceding embodiment, further comprising 



establishing a tunnel to an eNB identified by an eNB
ID. 7. A method as in any preceding embodiment,
further comprising forwarding user data via an
established tunnel. 8. A method as in any preceding
embodiment, further comprising transmitting an HO
command to a wireless transmit/receive unit (WTRU). 9.
A method as in any preceding embodiment, further
comprising receiving an HO complete signal from a
WTRU. 10. A method as in any preceding embodiment,
further comprising transmitting a release
acknowledgment (ACK) signal. 11. A method as in any
preceding embodiment, further comprising receiving a
relocation request signal. 12. A method as in any
preceding embodiment, further comprising determining a
target evolved Node-B (eNB) identifier (ID). 13. A
method as in any preceding embodiment, further
comprising transmitting an HO request signal to a
target eNB. 14. A method as in any preceding
embodiment, further comprising receiving an HO request
acknowledgment (ACK) from a target eNB. 15. A method
as in any preceding embodiment, further comprising
creating a mobility management (MM) state. 16. A
method as in any preceding embodiment, further
comprising receiving a relocation detect signal from a
target eNB.17. A method as in any preceding
embodiment, further comprising receiving a PS attach
signal from the target eNB. 18. A method as in any
preceding embodiment, further comprising updating a
packet data protocol (PDP) context with the target eNB
ID. 19. A method as in any preceding embodiment,
further comprising transmitting an HO complete signal
to a serving GPRS support node (SGSN). 20. A method as
in any preceding embodiment, further comprising
receiving an HO complete ACK from a serving SGSN. 21.
Abase station controller configured to perform a
method as in any preceding embodiment. 22. The base
station controller of embodiment 21, further
comprising a receiver. 23. A base station controller
as in any of embodiments 21-22, further comprising a
processor in communication with the receiver and the
transmitter. 24. Abase station controller as in any of
embodiments 21-23 wherein a processor is configured to
initiate a handoff (HO) from a GERAN network to an LTE
network. 25. Abase station controller as in any of
embodiments 21-24 wherein a processor is further
configured to transmit a relocation request. 26. Abase
station controller as in any of embodiments 21-25
wherein a processor is further configured to receive a
relocation command containing an evolved Node-B (eNB)
identifier (ID). 27. Abase station controller as in
any of embodiments 21-26 wherein a processor is
further configured to establish a tunnel with a target
eNB and forward user data to the target eNB over the
tunnel. 28. Abase station controller as in any of
embodiments 21-27 wherein a processor is further
configured to transmit an HO command to a WTRU. 29.
Abase station controller as in any of embodiments
21-28 wherein a processor is further configured to
receive an HO complete signal from a WTRU. 



30. Abase station controller as in any of embodiments
21-29 wherein a processor is further configured to
transmit a release acknowledgment signal.31. A dual
mode WTRU configured to perform a method as in any
preceding embodiment. 32. The dual mode WTRU of
embodiment 31, further comprising a GERAN transceiver
and an LTE transceiver. 33. A dual mode WTRU as in any
of embodiments 31-32 wherein a GERAN transceiver is
configured toperform a measurement on an LTE network.
34. A dual mode WTRU as in any of embodiments 31-33
wherein a GERAN transceiver is configured totransmit
an LTE measurement report signal to a base station
controller (BSC). 35. A dual mode WTRU as in any of
embodiments 31-34 wherein a GERAN transceiver is
configured to receive a handoff (HO) command from a
BSC. 36. A dual mode WTRU as in any of embodiments
31-35 wherein a GERAN transceiver is configured to
initiate and synchronize radios with an LTE
transceiver. 37. A dual mode WTRU as in any of
embodiments 31-36 wherein an LTE transceiver is
configured to transmit an HO complete signal to a BSC
and establish user downlink and uplink traffic with a
target evolved Node-B (eNB).CLAIMS What is claimed is:
1. Amethod for supporting a handoff (HO) from a
general packet radio service (GPRS), global system for
mobile communication radio access network (GERAN), and
long term evolution (LTE) evolved universal
terrestrial radio access network (EUTRAN), comprising:
receiving an LTE measurement report; initiating an HO
to the LTE network; transmitting a relocation request
signal; and receiving a relocation command signal,
wherein the relocation command signal includes an
evolved Node-B (eNB) identifier (ID). 2. The method of
claim 1, further comprising establishing a tunnel to
the eNB identified by the eNB ID. 3. The method of
claim 2, further comprising forwarding user data via
the established tunnel. 4. The method of claim 1,
further comprising transmitting an HO command to a
wireless transmit/receive unit (WTRU). 5. The method
of claim 4, further comprising receiving an HOcomplete
signal from the WTRU. 6. The method of claim 5,
further comprising transmitting a release
acknowledgment (ACK) signal. 7. Amethod for supporting
a handoff (HO) from a general packet radio service
(GPRS), global system for mobile communication radio
access network (GERAN), and long term evolution (LTE)
evolved universal terrestrial radio access network
(EUTRAN), comprising:receiving a relocation request
signal; determining a target evolved Node-B (eNB)
identifier (ID); transmitting an HO request signal to
the target eNB; receiving an HO request acknowledgment
(ACK) from the target eNB; and creating a mobility
management (MM) state. 8. The method of claim 7,
further comprising: receiving a relocation detect
signal from the target eNB; and 



receiving a PS attach signal from the target eNB. 9.
The method of claim 8, further comprising updating a
packet data protocol (PDP) context with the target eNB
ID. 10. The method of claim 8, further comprising:
transmitting an HO complete signal to a serving GPRS
support node (SGSN); and receiving an HO complete
ACKfrom the serving SGSN. 11. A base station
controller, comprising: a receiver; a transmitter; and
a processor in communication with the receiver and the
transmitter, the processor configured to initiate a
handoff (HO) from a general packet radio service
(GPRS), global system for mobile communication radio
access network (GERAN), and long term evolution (LTE)
evolved universal terrestrial radio access network
(EUTRAN), transmit a relocation request, and receive a
relocation command containing an evolved Node-B (eNB)
identifier (ID). 12. The base station controller of
claim 11 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 claim 11 wherein the processor
is further configured to transmit an HO command to a
wireless transmit/receive unit (WTRU). 14. The base
station controller of claim 13 wherein the processor
is further configured to receive an HO complete signal
from the WTRU. 15. The base station controller of
claim 14 wherein the processor is further configured
to transmit a release acknowledgment signal. 16. A
dual mode wireless transmit/receive unit (WTRU),
comprising: a general packet radio service (GPRS),
global system for mobile communication radio access
network (GERAN) transceiver; and a long term evolution
(LTE) evolved universal terrestrial radio access
network (EUTRAN) transceiver. 17. The dual mode WTRUof
claim 16 wherein the GERAN transceiver is configured
to perform a measurement on an LTE network. 18. The
dual mode WTRUof claim 17 wherein the GERAN
transceiver is configured to transmit an LTE
measurement report signal to a base station controller
(BSC). 19. The dual mode WTRUof claim 18 wherein the
GERAN transceiver is configured to receive a handoff
(HO) command from the BSC. 20. The dual mode WTRUof
claim 19 wherein the GERAN transceiver is configured
to initiate and synchronize radios with the LTE
transceiver.21. The dual mode WTRU of claim 20 wherein
the LTE transceiver is configured to transmit an HO
complete signal to the BSC and establish user downlink
and uplink traffic with a target evolved Node-B (eNB).


