
HETEROARYL COMPOUNDS AS P2Y 1 RECEPTOR INHIBITORS
CROSS-REFERENCE TO RELATED APPLICATIONS [0001] The
present application claims the priority benefit of
U.S. Provisional Application No. 60/645,285, filed
January 19, 2005 and the priority benefit of U.S.
Provisional Application No. 60/749,317, filed December
9, 2005, all of which are expressly incorporated fully
herein by reference. FIELD OF THE INVENTION [0002] The
present invention provides novel heteroaryl compounds
and analogues thereof, which are selective inhibitors
of the human P2Y1 receptor. The invention also
provides for various pharmaceutical compositions of
the same and methods for treating diseases responsive
to modulation of P2Y1 receptor activity. BACKGROUND OF
THE INVENTION [0003] Purinoreceptors bind to and are
activated by a variety of both ribosylated
(nucleotide) and non-ribosylated (nucleoside) purines.
This distinction has been used to classify these
receptors into two broad groups: the Pl receptors (Al,
A2a, A2b and A3), which bind to and are activated by
the nucleoside adenosine, and the P2 receptors, which
comprise a second, more diverse class of receptors
which are activated by a wide variety of nucleotides
including ATP, ADP, UTP and UDP. The P2 receptors can
be further subdivided into two distinct types of
receptors; the ionotropic P2X receptors that mediate
cation flux across cellular membranes in response to
ATP and the metabotropic P2Y family of receptors which
are G-protein coupled receptors. In humans, the P2Y
family of receptors is generally considered to consist
of seven distantly related members; P2Y1 P2Y2, P2Y4,
P2Y6, P2Y 11, P2Y 12, and P2Y13 (Boeynaems, J. M. et
al. Drug Development Research 2000, 52, 187-9). In
addition, an eighth receptor, P2Y 14, has been
considered by some to be a member of this class
although it does not respond to ribosylated
nucleotides and is activated by UDP-glucose
(Abbracchio, M. P. et al. Trends Pharmacol. Sci. 2003,
24, 52-5). [0004] Several studies have suggested that
modulators of specific members of the P2Y family of
receptors could have therapeutic potential for the
treatment of avariety of disorders (for review see
Burnstock, G. and Williams, M. J.Pharm. Exp Ther.
2000, 295, 862-9), including diabetes, cancer, CF, and
treatment of ischemiareperfusion injury (Abbracchio
M.P., Burnstock G. Pharmacol. Ther. 1994, 64, 445-
475). P2Y1 receptors, almost ubiquitous among human
organs (Jassens R; Communi D.; Pirotton S. et al.
Biochem. Biophys. Res. Comm. 1996, 221, 588-593) have
been identified on microglia ( Norenberg W. et al; Br.
J. Pharmacol. 1994, 111, 942-950) and on astrocytes
(Salter M.W. and Hicks JX. J.Neurosc. 1995, 15,
2961-2971). Extracellular ATP activates microglial
and/or astrocytes via P2Y receptors and leads directly
to the release of inflammatory mediators. Microglia
and astrocytes are believed to play a role in the
progression of Alzheimer's disease and other CNS
inflammatory disorders such as stroke and multiple
sclerosis. [0005] Two members of the P2Y family, P2Y
and P2Y12, are of particular interest as they have now
both been shown to act as important receptors for ADP
in platelets (Jin, J. et al. Proc. Natl. Acad. Sd.
1998, 95, 8070). ADP is a key activator of platelets
and platelet activation is known to play a pivotal
role in thrombus formation under conditions of high
shear stress such as those found in the arterial
circulation. In additon, more recent data has
suggested that platelet activation may 



also play a role in mediating thrombus formation under
lower shear stress such as that found in the venous
circulation. ADP activates platelets by simultaneously
interacting with both P2Y1 and P2Y to produce two
separate intracellular signals which synergize
together to produce complete platelet activation (Jin,
J. et al. Proc. Natl. Acad. ScL 1998, 273, 2030-4).
The first signal arises from ADP driven activation of
the P2Y1 receptor and can most easily be tracked by
measuring the transitory increase in intracellular
free Ca+2. This signal appears to mediate the initial
shape change reaction and to initiate the process of
platelet activation. The second signal appears to be
derived from ADP activation of the P2Y receptor and
serves to consolidate the process and produce an
irreversible platelet aggregate. Using three
structurally related but distinct inhibitors of P2Y1
(A3P5P, A3P5PS and A2P5P) (Daniel, J. L. et al. J.
Biol. Chem. 1998, 273, 2024-9; Savi, P. et al. FEBS
Letters 1998, 422, 291-5; Hechler, B. et al. Br. J.
Haematol. 1998, 103, 858-66.) were the first to
publish the observation that the inhibition of P2Y1
activity alone could block ADP-driven aggregation
independently of the P2Y receptor. Although inhibition
of plateletreactivity is often thought of as firm
evidence of an anti-thrombotic activity, these
antagonists lacked the necessary pharmacological
properties for in vivo study. The first direct
demonstration that inhibition OfPlY 1 activity could
lead to an anti thrombotic effect in vivo was reported
by Leon, C. et al. Circulation 2001, 103, 718- 23, in
a model of thromboplastin induced thromboembolism
using both a P Y1 knock-out mouse and the P Y1
antagonist MRS-2179 (Baurand, A. and Gachet, C.
Cardiovascular Drug Reviews 2003, 21, 67-76). These
results were subsequently extended to include the
inhibition of both venous and arterial thrombosis in
the rat (Lenain, N. er al. J. Thromb. Haemost. 2003,
1, 1144-9) and confirmed by a second laboratory using
an independently derived PlY 1 knock-out mouse (Fabre,
J-E. et al. Nature Medicine 1999, 5, 1199-1202). Taken
together, these data suggest that the discovery of
novel P2Y ] antagonists with improved pharmaceutical
characteristics could have significant utility in the
treatment of a variety of thromboembolic disorders.
SUMMARY OF THE INVENTION [0006] The present invention
provides novel heteroaryl compounds which are useful
as selective inhibitors of the P2Y 1 receptor
including stereoisomers, tautomers, pharmaceutically
acceptable salts, solvates, or prodrugs thereof.
[0007] The present invention also provides processes
and intermediates for making the compounds of the
present invention or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
form thereof. [0008] The present invention also
provides pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a
therapeutically effective amount of at least one of
the compounds of the present invention or a
stereoisomer, tautomer, pharmaceutically acceptable
salt, solvate, or prodrug form thereof. [0009] The
present invention also provides a method for
modulation of platelet reactivity comprising
administering to a host in need of such treatment a
therapeutically effective amount of at least one of
the compounds of the present invention or a
stereoisomer, tautomer, pharmaceutically acceptable
salt, solvate, or 



prodrug form thereof.[0010] The present invention also
provides a method for treating thromboembolic
disorders comprising administering to a host in need
of such treatment a therapeutically effective amount
of at least one of the compounds of the present
invention or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
form thereof. [0011] The present invention also
provides novel thiazole and oxazole derivatives for
use in therapy for other disease states which are
responsive to modulation of P2Y1 activity. [0012] The
present invention also provides the use of novel
thiazole and oxazole derivatives for the manufacture
of a medicament for the treatment of a thromboembolic
or other disorders. [0013] These and other features of
the invention will be set forth in the expanded form
as the disclosure continues. DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS [0014] In a first embodiment,
the present invention provides, inter alia, compounds
of Formula (Ia): or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: ring A is a 5- to 6-membered
heteroaryl comprising: carbon atoms and 1-4 ring
heteroatoms selected from N, NR , S(O)p, and O,
wherein said heteroaryl is substituted with 0-4 R1;
ring B is phenyl substituted with 0-4 R7, pyridyl
substituted with 0-3 R7, or thienyl substituted with
0-2 R7; X is NH or NMe; Y is O or S; R1 is,
independently at each occurrence, F, Cl, Br, I, CF3,
-CF2CF3, OCF3,-OCF2CF2H, -OCF2CF3, SiMe3,
-(CRfRf)r-ORc, SRc, CN, NO2, -(CRfRf)r-NR12R13 ,
-(CRfRf)r C(O)Rc, -(CRfRf)r-CO2Rc,
-(CRfRf)r-C(O)NR12R13 , -C(O)NR 14(CRfRf)tN12R13,
-(CRfRf)r-OC(O)NR12R13 , -(CRfRf)r-NR14C(O)NR12R13 ,
-(CRfRf)r NR14C(O)Rd, -(CRfRf)r NR14C(O)ORh,
-NR14(CRfRf)nC(O)Rd, -NR14CO(CRfRf)nORc,
-(CH2)r-CR13(=NORc), -(CH2)r-C(NH2)(=NORc),
-S(O)pNR12R13, -(CRfRf)r-NR14S(O)pNR12R13 ,
-NR14SO2CF3, -NR14S(O)pRd, -S(O)2CF3, -S(O)Rd
-S(O)2Rd, -OP(O)(OEt)2, -O(CH2)2OP(O)(OEt)2,
4,4,5,5-tetramethyl-1,3,2-dioxaborolanyl, C1-8 alkyl
substituted with 0-2 Ra, C2_8 alkenyl substituted with
0-2 Ra, C2-8 alkynyl substituted with 0-2 Ra,
-(CRfRf)r-C3-13 carbocycle substituted with 0-5 Rb, or
-(CRfRf)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N,
NR11, O, and S(O)p , wherein said heterocycle is
substituted with 0-5 Rb ; alternatively, two R1Sare
combined with the carbon atoms to which they attached,
form a 5- to 7-membered carbocycle or heterocycle
comprising: carbon atoms and 0-3 additional
heteroatoms selected from N, NR11, O, and S(O)p , 0-2
carbonyls, and 0-2 double bond, wherein said
carbocycle or heterocycle is substituted with 0-4 Rb ;
R5 is a -(CRfRf)n-C3-IO carbocycle substituted with
1-4 R5a, or a -(CRfRf)n-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 



heteroatoms selected from N, NR11, O, and S(O)p,
wherein said heterocycle is substituted with 0-4 R5a ;
R5a is, independently at each occurrence, F, Cl, Br,
I, -(CRfRf)r-OR c, SRc, CN, NO2, CF3, -CF2CF3, OCF3,
-OCF2CF2H, -OCF2CF3, -NR12R13 , -C(O)Rc, -C(O)ORc,
-C(O)NR12R13 , -NR14C(O)Rd, -S(O)pNR12R13 , -S(O)Rd,
-S(O)2Rd, -Si(Me)3, Si(C1-4 alkyl)3, C1-4 haloalkyl,
C1-4 haloalkyloxy-, C1-4 alkyloxy-, C1-4 alkylthio-,
C1-4 alkyl-C(O)-, C1-4 alkyl-O-C(O)-, C1-4
alkyl-C(O)NH-, C1-8 alkyl substituted with 0-2 Ra,
C2-8 alkenyl substituted with 0-2 Ra, C2-8 alkynyl
substituted with 0-2 Ra, -(CRfRf)r-C3-10 carbocycle
substituted with 0-3 Re, or-(CRfR )r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected fromN, NR11, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 Re;
alternatively, two R5a groups, together with the atoms
to which they are attached, form a 5- to 7-membered
carbocyclic or heterocyclic ring comprising: carbon
atoms and 0-2 heteroatoms selected from N, NR11, O,
and S(O)p, 0-1 carbonyl and 0-3 double bonds, wherein
said carbocyclic or heterocyclic ring is substituted
with 0-3 Re ; R7 is, independently at each occurrence,
H, F, Cl, Br, I, OCF3, CF3, ORc, SRc, CN, NO2,
-NR12R13 , -C(O)Rc, -C(O)ORc, -C(O)NR12R13,
-NR14C(O)Rd, -S(O)pNR12R13, -S(O)Rd, -S(O)2Rd, C1 8
alkyl substituted with 0-2 Ra, C2-8 alkenyl
substituted with 0-2 Ra, C2-8 alkynyl substituted with
0-2 Ra, -(CRfRf)r-C3.io carbocycle substituted with
0-3 Rb , or -(CRfR )r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
fromN,NR7b , O, and S(O)p , wherein said heterocycle
is substituted with 0-3 Rb ; alternatively, two R7Scan
form a 5- to 7-membered carbocyclic or heterocyclic
ring comprising: carbon atoms and 0-3 ring heteroatoms
selected from O, N,NR7b, and S(O)p, wherein said
carbocyclic or heterocyclic ring is substituted with
0-3 R7c; R7b is, independently at each occurrence, H,
C1-4 alkyl, (C1-4 alkyl)C(O)-, phenyl-C(O)-,
benzyl-C(O)-, benzyl-S(O)2-, (C1-4 alkyl)NHC(O)-,
(C1-4 alkyl)2NC(O)-, phenyl-NHC(O)-, benzyl-NHC(O)-,
(C1-4 alkyl)-S(O)2-, phenyl-S(O)2-, phenyl substituted
with 0-3 Rb , or benzyl substituted with 0-3 Rb ; R7c
is, independently at each occurrence, H, F, Cl, Br, I,
OCF3, CF3, ORc, SRc, CN, NO2, -NR12R13 , -C(O)Rc,
-C(O)ORc, -C(O)NR12R13 , -NR14C(O)Rd, -S(O)pNR12R13 ,
-S(O)Rd, -S(O)2Rd C1 4 alkyl, phenyl substituted with
0-3 Rb , or benzyl substituted with 0-3 Rb ;R11 is,
independently at each occurrence, H, C1-6 alkyl
substituted with 1-5 fluorine, -(CRfRf)rC(O)NR12R13 ,
C1 8 alkyl substituted with 0-2 Ra C2-8 alkenyl
substituted with 0-2 Ra , C2-8 alkynyl substituted
with 0-2 Ra, (C1-6 alkyl)C(O)-, (C3-6 cycloalkyl)C1-3
alkyl-C(O)-, (C3-6 cycloalkyl)C(O)-, phenyl-C(O)-,
benzyl-C(O)-, (C1-6 alkyl)NHC(O)-, (C1-6
alkyl)2NC(O)-, phenyl-NHC(O)-, benkyl-NHC(O)-,
(phenyl)(C1-6 alkyl)NC(O)-, (benzyl)(C1-6
alkyl)NC(O)-, (C1-6 alkyl)-S(O)2-, phenyl-S(O)2-,
benzyl-S(O)2-, -(CR R )r-C3-10 carbocycle, or -(CR R
)r 5- to 10-mernbered heterocycle comprising: carbon
atoms and 1-4 heteroatoms selected from N, NRf O, and
S(O)p ; wherein said phenyl, benzyl, carbocycle, and
heterocycle are substituted with 0-3 Rb ; R12 is,
independently at each occurrence, H, C1-6 alkyl
substituted with 1-5 



fluorine, -(CRfRf)rC(O)NRfRf, C -6 alkyl, (C1-6
alkyl)C(O)-, (C -4 alkyl)OC(O)-; (C6-10
aryl)-CH2-OC(O), (C6-10 aryl)-CH2-C(O)-, (C1-4
alkyl)-C(O)O-(C 1-4 alkyl)-OC(O)-, (C6-10
aryl)-C(O)O-(C 1-4 alkyl)-OC(O)-, (C1-6 alkyI)-NHC(O)
(C6-10 aryI)-NHC(O)-, (5- to 10-membered
heteroaryl)-NHC(O)-, (5- to 10-membered
heteroaryl)-CH2-OC(O)-, (5- to 10-membered
heteroaryl)-C(O)-, (C6-10 aryl)-(C0-4 alkyl)-C(O)-,
(C1-6 alkyl)-S(O)2-, (C6-10 aryl)-S(O)2-, (5- to
10-membered heteroaryl)-S(O)2-, or (C6-10 aryl)-(C 1-4
alkyl)-S(O)2-, -(CRfRf)n-(C6-10 aryl), -(CRfRf)n- 5-
to 10-membered heterocycle; wherein said alkyl, phenyl
and aryl are substituted with 0-2 Rg; said 5- to
10-membered heteroaryl is substituted with with 0-2 Rg
and comprises: carbon atoms and 1-4 heteroatoms
selected from N, NR , O, and S(O)p ; said 5- to
10-membered heterocycle is substituted with with 0-2
Rg and comprises: carbon atoms and 1-4 heteroatoms
selected from N, NRf, O, and S(O)p ; R13 is,
independently at each occurrence, H, C1-6 alkyl, or
-(CH2)n-phenyl; alternatively, R12 and R13 , when
attached to the same nitrogen, combine to form a 5- to
10-membered heterocyclic ring comprising: carbon atoms
and 1-2 additional heteroatoms selected from N,NRf O,
and S(O)p ;R14 is, independently at each occurrence,
H, C1-6 alkyl substituted with 0-2 R14a , C2-6 alkenyl
substituted with 0-2 R14a , C2-6 alkynyl substituted
with 0-2 R14a , -(CH2)r-C3-10 carbocycle substituted
with 0-3 Rg , or -(CH2)r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, NR , O, and S(O)p , wherein said heterocycle
is substituted with 0-3 Rg ; R14a is, independently at
each occurrence, H, C1-4 alkyl, ORf , Cl, F, Br, I,
=0, CF3, CN, NO2 ,NR12R13 , -C(O)R f, -C(O)ORf,
-C(O)NR 12R13 , or -S(O)pRf ; Ra is, independently at
each occurrence, H, F, OCF3, CF3, -(CRfRf)rORc ,
-(CRfRf)rSRc, CN, -(CRfRf)rNR12R13, -(CRfRf)rC(O)Rc,
-(CRfRf)rC(O)OR c, -(CRfRf)rC(O)NR 12R13 ,
-(CRfRf)rNR14C(O)Rd, -(CRfRf)rS(O)pNR12R13, -(CRfRf)r
S(O)Rd, -(CRfRf)r S(O)2Rd, C1-4 alkyl substituted with
1-5 fluorine, -(CH2)r-C3-10 carbocycle substituted
with 0-3 Re, or -(CH2)r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, NRf, O, and S(O)p, wherein said heterocycle is
substituted with 0-3 Re; R is, independently at each
occurrence, H, =O, F, Cl, Br, I, -(CH2)r-ORc, SRc, CN,
NO2 , CF3, OCF3, -(CRfRf)r-NR12R13 , -C(O)Rc, -(CH2)r
C(O)OR c, -(CH2)r-C(O)NR 12R13 , -NR 14C(O)Rd,
-S(O)pNR12R13 , -S(O)Rd , -S(O)2Rd, C1-4 haloalkyl,
C1-4 haloalkyloxy-, C1-6 alkyl substituted with 0-2
Ra, C2 6 alkenyl substituted with 0-2 Ra, C2-6 alkynyl
substituted with 0-2 Ra, -(CH2)r-C3-10 carbocycle
substituted with 0-3 Re, or -(CH2)r-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, NRf, O, and S(O)p ,
wherein said heterocycle is substituted with 0-3 Re;
Rc is, independently at each occurrence, H,
-0P(O)(0Et)2, C1-8 alkyl substituted with 0-2 Re, C2-8
alkenyl substituted with 0-2 Re, C2-8 alkynyl
substituted with 0-2 Re, -(CRfRf)r-C3.8 cycloalkyl
substituted with 0-2 Re, -(CRfRf )r-C6-l0 aryl
substituted with 0-2 Re, or -(CRfRf)r-5- to
10-membered heterocycle comprising: carbon atoms and
1-4 heteroatoms selected from N, NRf, O, and S(O)p ,
wherein said heterocycle is substituted with 0-2 Re ; 



Rd is, independently at each occurrence, CF3, OH, C1-4
alkoxy, C1-6 alkyl,-(CH2)r-C3-10 carbocycle
substituted with 0-2 Re, or -(CH2)r-5- to 10- membered
heterocycle comprising: carbon atoms and 1-4
heteroatoms selected from N, NRf O, and S(O)p, wherein
said heterocycle is substituted with 0-2 Re; Re is,
independently at each occurrence, H, =0, -(CH2)r ORf,
F, Cl, Br, I, CN, NO2, -(CH2)r-NR12R13 , -C(O)Rf,
-(CH2)r C(O)ORf, -NR14C(O)Rf, -(CH2)r C(O)NR12R13,
-SO2NR12R13, -NR14SO2NR12R13, -NR14SO2-C1-4 alkyl,
-NR14SO2CF3, -NR14SO2-phenyl, -S(O)2CF3, -S(O)p-C1-4
alkyl, -S(O)p-phenyl, -(CF2)rCF3, Si(C1-4 alkyl)3,
C1-8 alkyl substituted with 0-2 Rg, C2-8 alkenyl
substituted with 0-2 Rg, C2-8 alkynyl substituted with
0-2 Rg, -(CH2)r -C3-8 cycloalkyl substituted with 0-2
Rg, -(CH2)r C6-10 aryl substituted with 0-2 Rg, or
-(CH2)r 5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, NR ,
O, and S(O)p, wherein said heterocycle is substituted
with 0-2 Rg ; alternatively, two Re groups, together
with the atoms to which they are attached, form a 5-
to 7-membered carbocyclic or heterocyclic ring
comprising: carbon atoms and 0-2 heteroatoms selected
from N, NRf, O, and S(O)p , 0-1 carbonyl and 0-3
double bonds, wherein said carbocyclic or heterocyclic
ring is substituted with 0-3 Rg; R is, independently
at each occurrence, H, F, C1-6 alkyl, or
-(CH2)n~phenyl; Rg is, independently at each
occurrence, H, =O, ORf, F, Cl, Br, I, CN, NO2, -NRfRf
-C(O)Rf, -C(O)ORf -NRfC(O)Rf -C(O)NRfRf, -SO2NRfRf
-NRfSO2NRfRf -NRfSO2-C1-4 alkyl, -NRfSO2CF3 ,
-NRfSO2-phenyl, -S(O)2CF3, -S(O)p-C1-4 alkyl,
-S(O)p-phenyl, -(CF2)rCF3, C1-6 alkyl, C2-6 alkenyl,
or C2-6 alkynyl; R11 is, independently at each
occurrence, C1-6 alkyl substituted with 0-2 Rg , or
-(CH2)n-phenyl substituted with 0-2 Rg, or -(CH2)n-5-
to 10-membered heterocycle comprising: carbon atoms
and 1-4 heteroatoms selected from N, NRf, O, and S(O)p
, wherein said heterocycle is substituted with 0-2 Rg;
R is, independently at each occurrence, H, C1-6 alkyl
substituted with 0-2 Rg ,-(CH2)n-phenyl substituted
with 0-2 Rg, or -(CH2)n-5- to 10-rnembered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, NRf, O, and S(O)p wherein said heterocycle is
substituted with 0-2 Rg ; n, at each occurrence, is
selected from 0, 1, 2, 3, and 4; p, at each
occurrence, is selected from 0, 1, and 2; and r, at
each occurrence, is selected from 0, 1, 2, 3, and 4;
provided that: i) when R5 is pyridyl substituted with
NO2, then ring A is other than pyridyl substituted
with NO2; ii) when Y is S, ring B is phenylene or
phenylene substituted with Cl, R5 is phenyl
substituted with Cl, then ring A is other than pyridyl
substituted with CO2H; iii) when Y is S, ring B is
phenylene, R5 is phenyl substituted with -NH-pyridyl,
then ring A is other than pyridyl; iv) when Y is O,
ring B is phenylene substituted with Cl, R5 is
pyridyl, then ring A is other than trizolyl
substituted with CO H; or v) when Y is O, ring B is
phenylene, R5 is phenyl substituted with -NH-thiazolyl
or -NH-(4-Me-thiazolyl), then ring A is other than
thiazolyl or 4-Me-thiazolyl. 



[0015] hi a second embodiment, the present invention
includes compounds of Formula (Ia), or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate,
or prodrug thereof, wherein: ring B is pyridyl
substituted with 0-3 R7. [0016] In another embodiment,
the present invention includes compounds of Formula
(Ia), or a stereoisomer, tautomer, pharmaceutically
acceptable salt, solvate, or prodrug thereof, wherein:
ring B is substituted with 0-3 R7 and selected
from:[0017] In another embodiment, the present
invention includes compounds of Formula (Ia), or a
stereoisomer, tautomer, pharmaceutically acceptable
salt, solvate, or prodrug thereof, wherein: ring B is
[0018] In a third embodiment, the present invention
includes compounds of Formula (Ia), or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate,
or prodrug thereof, wherein: ring A is substituted
with 0-3 R1 and selected from:[0019] In another
embodiment, the present invention includes compounds
of Formula (Ia), or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: ring A is substituted with 0-3 R1
and selected from:[0020] In a fourth embodiment, the
present invention includes the compounds of Formula
(Ia), or a stereoisomer, tautomer, pharmaceutically
acceptable salt, solvate, or prodrug thereof, wherein:
ring B is R7 and R7a are H, Me, Cl, Br, CN, OMe, SMe,
NHMe, NH2, NMe2, or -NH(4-OMe-Ph); R and R8b are H,
Me, Cl, Br, CN, NMe2, or ~N(Me)(4-OMe-Ph); X is NH;
and Y is O, S, or NH. [0021] In a fifth embodiment,
the present invention includes compounds of Formula
(II): or a stereoisomer, tautomer, pharmaceutically
acceptable salt, solvates, or prodrug thereof,
wherein:ring A is selected from: alternatively, ring A
is substituted with 0-3 R and is selected from: R1,
R1a , R1b , R1c , R1d, and R1e are, independently at
each occurrence, C1-6 alkyl substituted with 0-2 Ra,
C2-6 alkenyl substituted with 0-2 Ra C2-6 alkynyl
substituted with 0-2 Ra , Br, CN, CF3, -CF2CF3,
-C(NH2)=N(OH), C(O)R c, -CH(=NOH), -C(O)OR c, NR12R13,
-C(O)NR 12R13 , -CON(Me)(CH 2)2OH, -CO-morpholin-4-yl,
-SO2-morpholin-4-yl, -S(O)pNR12R13, -(CH2)r-C3-6
cycloalkyl substituted with 0-2 Rb , -(CH2)r adamantyl
substituted with 0-2 Rb , -(CH2)r-phenyl substituted
with 0-4 Rb , -(CH2)r-naphthyl substituted with 0-4 Rb
, -(CH2)r-3- to 10- membered heterocycle substituted
with 0-4 Rb , wherein said heterocycle is selected
from: aziridinyl, azetidinyl, pyrrolidinyl, furanyl,
imidazolyl, oxadiazolyl, thienyl, pyrrolyl,
isoxazolyl, triazolyl, tetrazolyl, pyridiiiyl,
pyrazinyl, pyrimidinyl, piperdinyl, morpholinyl,
piperazinyl, 1,3-benzodioxolyl, benzothienyl,
isoindolinyl, 1,4-diazacycloheptanyl,
tetrahydroisoquinolyl, and ; alternatively, R1a and
R1b or R1d and R1e are combined with the carbon atoms
to which they attached, form a 5- to 6-membered
carbocycle or heterocycle comprising: carbon atoms and
0-3 additional heteroatoms selected from N, NR1 1,
O,and S(O)P, 0-2 carbonyl, and 0-1 additional double
bond, wherein said carbocycle and heterocycle are
substituted with 0-3 Rb; alternatively, two R1Sare
combined with the carbon atoms to which they attached,
form a 5- to 6-membered carbocycle or heterocycle
comprising: carbon atoms and 0-3 additional
heteroatoms selected from N, NR11, O, and S(O)p, 0-2 



carbonyl, and 0-1 additional double bond, wherein said
carbocycle and heterocycle are substituted with 0-3 Rb
; R5 is phenyl substituted with 1-4 R5a ; R5a is,
independently at each occurrence, F, Cl, Br, I,
-(CRiRi)r-ORc SRc, CN, CF3, -CF2CF3, OCF3, -OCF2CF2H,
-OCF2CF3, -NR12R13, -C(O)Rc, -C(O)ORc, -C(O)NR12R13 ,
-NR14C(O)Rd, -S(O)pNR12R13 , -S(O)Rd, -S(O)2Rd,
-Si(Me)3, Si(C1-4 alkyl)3, C1-4 haloalkyl, C1-4
haloalkyloxy-, C1-4 alkyloxy-, C1.4 alkylthio-, C1-4
alkyl-C(O)-, C1-4 alkyl-O-C(O)-, C1-4 alkyl-C(O)NH-,
C1-8 alkyl substituted with 0-2 Ra, C2-8 alkenyl
substituted with 0-2 Ra, C2-8 alkynyl substituted with
0-2 Ra, -(CRfRf)r-C3_i 0 carbocycle substituted with
0-3 Re, or -(CRfRf)r-5- to 10- membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N,NR11, O, and S(O)p, wherein said heterocycle is
substituted with 0-3 Re; alternatively, two R5a groups
attached to two adjacent carbon atoms, together with
the carbon atoms to which they are attached, form a 5-
to 7-membered carbocyclic or heterocyclic ring
comprising: carbon atoms and 0-2 heteroatoms selected
from N, NR11, O, and S(O)p , 0-1 carbonyl and 0-3
double bonds, wherein said carbocyclic or heterocyclic
ring is substituted with 0-3 Re ; R7 is H, Br, CN,
NH2, NMe2, or -NH(4-OMe-Ph); R8 is H, Br, CN, NMe2, or
-N(Me)(4-OMe-Ph); R1 is, independently at each
occurrence, H, -COPh, -COBn, -SO2Me, -SO2Ph, -SO2Bn,
C1 6 alkyl substituted with 1-5 fluorine, -(CRfRf
)r-C(O)NR12R1 , C1-4 alkyl substituted with 0-2 Ra
-(CH2)r-C3-6 cycloalkyl substituted with 0-2 Rb ,
-(CH2)r-phenyl substituted with 0-3 Rb , -CHMe-phenyl
substituted with 0-3 Rb, or -(CH2)r-5- to 10-membered
heterocycle substituted with 0-3 Rb ; wherein said
heterocycle is selected from: furanyl, thienyl,
thiazolyl, pyridyl and indolyl;R12 is, independently
at each occurrence, H, C1-6 alkyl substituted with 1-5
fluorine, -(CRfRf)rC(O)NRfRf, C1-6 alkyl, -(CH2)r-C3-6
cycloalkyl, -(CH2)n-phenyl, -(CH2)r-5- to 6-membered
heterocycle selected from pyrrolidinyl, furanyl,
thienyl, pyrrolyl, isoxazolyl, triazolyl, tetrazolyl,
pyridinyl, pyrazinyl, pyrimidinyl, piperdinyl,
morpholinyl, and piperazinyl; wherein said alkyl and
phenyl are substituted with 0-2 Rg ; said 5- to
10-membered heterocycle is substituted with with 0-2
Rg ; R13 is, independently at each occurrence, H, C1-6
alkyl, or -(CH2)n -phenyl; alternatively, R12 and R13,
when attached to the same nitrogen, combine to form a
5- to 10-membered heterocyclic ring comprising: carbon
atoms and 1-2 additional heteroatoms selected from N,
NRf, O, and S(O)p ; R14 is, independently at each
occurrence, H, C1-6 alkyl, C2-6 alkenyl,
-(CH2)r-phenyl carbocycle substituted with 0-3 Rg , or
-(CH2)r-5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, NR ,
O, and S(O)p , wherein said heterocycle is substituted
with 0-3 Rg ; Ra is, independently at each occurrence,
H, F, OCF3, CF3, -(CRfRf)rORc, -(CR fRf)rSR , CN,
-(CRfRf)r-NR12R13, -(CRfRf)rC(O)Rc, -(CRfRf)rC(O)OR c
-(CRfRf)rC(O)NR 12R13 , -(CRfRf)rNR14C(O)Rd,
-(CRfRf)rS(O)pNR12R13 , -(CRfRf)r S(O)Rd,
-(CRfRf)rS(O)2Rd C1 4 alkyl substituted with 1-5
fluorine, -(CH2)r-C3-io carbocycle substituted with
0-3 Re , or -(CH2)r-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected
from N, NR , O, and S(O)p , wherein said heterocycle
is substituted with 0-3 Re ; 



b is, independently at each occurrence, C1-6 alkyl
substituted with 0-2 Ra , C2-6 alkenyl substituted
with 0-2 Ra , C2-6 alkynyl substituted with 0-2 Ra ,
F, Cl, Br, CF3, -OCF3, -(CH2)r ORc , -(CH2)r C(O)OR c,
-(CRfRf)rNR12R13, -(CH2)r C(O)NR 12R13, CN,
-OCH2C(Me)2CH2NMe2, NO2, -SO2Me, OBn, -(CH2)r-C3_6
cycloalkyl, -(CH2)r-phenyl substituted with 0-2 Re ,
-(CH2)r-naphthyl substituted with 0-3 Re, -(CH2)r-5-
to 10-membered heterocycle substituted with 0-4 0-4 Re
; wherein said heterocycle is selected from: thienyl,
thiazolyl, imidazolyl,tetrazolyl, pyrrolidinyl,
morpholinyl, piperidinyl, azepanyl, morpholinyl,
piperazinyl, pyridinyl, tetrahydropyranyl, or
tetrahydroisoquinolinyl; R is, independently at each
occurrence, CF3, OH, C1-4 alkoxy, C1-6 alkyl, -(CH2)r
-C3-10 carbocycle substituted with 0-2 Re, or
-(CH2)r-5- to 10- membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, NRf
O, and S(O)p, wherein said heterocycle is substituted
with 0-2 Re ; Re is, independently at each occurrence,
H, =O, -(CH2)r-ORf, F, Cl, Br, I, CN, NO2 , -(CH2)r
NR12R13, -C(O)Rf -(CH2)r-C(O)OR f, -NR 14C(O)R f
-(CH2)r C(O)NR 12R13 , -SO2NR12R13 , -NR 14SO2NR12R13
, -NR 14SO2-C1-4 alkyl, -NR 14SO2CF3 , -NR
14SO2-phenyl, -S(O)2CF3, -S(O)p -C1-4 alkyl, -S(O)p
-phenyl, -(CF2)rCF3 , Si(C 1-4 alkyl) 3, C1-8 alkyl
substituted with 0-2 Rg , C2.8 alkenyl substituted
with 0-2 Rg, C2-8 alkynyl substituted with 0-2 Rg ,
-(CH2)r-C3_8 cycloalkyl substituted with 0-2 Rg ,
-(CH2)r-C6-10 aryl substituted with 0-2 Rg , or
-(CH2)r 5- to 10-membered heterocycle comprising:
carbon atoms and 1-4 heteroatoms selected from N, NR ,
O, and S(O)p , wherein said heterocycle is substituted
with 0-2 Rg ; alternatively, two Re groups, together
with the atoms to which they are attached, form a 5-
to 7-membered carbocyclic or heterocyclic ring
comprising: carbon atoms and 0-2 heteroatoms selected
from N, NR , O, and S(O)p , 0-1 carbonyl and 0-3
double bonds, wherein said carbocyclic or heterocyclic
ring is substituted with 0-2 Rg ; Rf is, independently
at each occurrence, H, F, C alkyl, or -(CH2)n -phenyl;
Rg is, independently at each occurrence, H, =0, ORf ,
F, Cl, Br, I, CN, NO2, -NRfRf -C(O)R f -C(O)OR f
-NRfC(O)Rf, -C(O)NR fRf, -SO2NRfRf -NRfSO2NRfRf
-NRfSO2-C1-4 alkyl, -NRfSO2CF3, -NRfSO2-phenyl, -S(O)
2CF3, -S(O)p -C1-4 alkyl, -S(O)p -phenyl, -(CF2)rCF3 ,
C1-6 alkyl, C2-6 alkenyl, or C2-6 alkynyl; Ri is,
independently at each occurrence, H or C1 6 alkyl; n,
at each occurrence, is selected from 0, 1, 2, 3, and
4; p, at each occurrence, is selected from 0, 1, and
2; and r, at each occurrence, is selected from 0, 1,
2, 3, and 4.[0022] In a sixth embodiment, the present
invention includes compounds of Formula (II), or a
stereoisomer, tautomer, pharmaceutically acceptable
salt, solvate, or prodrug thereof, wherein: R1a and
R1b , independently at each occurrence, H, C1-6 alkyl
substituted with 0-2 Ra, C2-6 alkenyl substituted with
0-2 Ra, C2 6 alkynyl substituted with 0-2 Ra, Br, CN,
CF3, -CF2CF3, -C(NH2)=N(OH), C(O)Rc, -C(O)ORc, NR12R13
, -C(O)NR12R13 , -CON(Me)(CH2)2OH,
-SO2-morpholin-4-yl, -S(O)pNR12R13 ,
-CO-(4-morpholinyl), -(CH2)r-phenyl substituted with
0-3 Rb ; -(CH2)r-3- to 10- membered heterocycle
substituted with 0-3 Rb ; wherein said heterocycle is
selected from: aziridinyl, pyrrolidinyl, ruranyl,
imidazolyl, oxadiazolyl, triazolyl, tetrazolyl,
piperidinyl, morpholinyl, piperazinyl, pyridyl,
pyrimidinyl, 1,3-benzodioxolyl, isoindolinyl, 



1,4-diazacycloheptanyl, tetrahydroisoquinolinyl, or
alternatively, ring A is R11 is H, C1 6 alkyl
substituted with 1-5 fluorine, -CH2CH2O(C1 4 alkyl),
-(CRfRf )rC(O)NR 12R13 , C1-6 alkyl,
cyclopropylmethyl, cyclopentylmethyl, -(CH2)2OH, Bn,
-COPh, -COBn, -SO2Me, -SO2Ph, -SO2Bn, -(CH2)r-phenyl
substituted with 0-2 Rb , or -(CH2)r-5- to 6-membered
heterocycle substituted with0-2 Rb , wherein said
heterocycle is selected from: furanyl, thienyl,
thiazolyl, and pyridyl; Ra is, independently at each
occurrence, OH, OMe, -C(O)ORc , -(CRfRf)rNR12R13,
-(CRfRf )rC(O)NR 2R13, C1 4 alkyl substituted with 1-5
fluorine, or -CO(4-morpholinyl); Rb is, independently
at each occurrence, C1-6 alkyl, F, CF3, -OCF3, OH,
-CH2OH, -CH2CH2OH, -CH2CH2CH2OH, OMe, -CH2OMe,
-OCH2C(Me)2CH2NMe2, CO2H, -CH2CH2CO2H, CO2Me,
-CH2CH2CO2Me, CO2Et, CN, -CH2NHMe, -CH2NHEt, -CH2NHBn,
NMe2, -CH2NMe2, -CH2N(Me)Et, -CH2N(Me)Bn,
-CH2CH2CH2N(Me)Et, NO2, -SO2Me, OBn,
cyclopropylmethyl, tetrahydropyranyl, pyrrolidinyl,
pyrrolidinylmethyl, or morpholinylethyl. [0023] In a
seventh embodiment, the present invention includes
compounds of Formula (II), or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate,
or prodrug thereof, wherein: ring A is selected from:
R1c is, independently at each occurrence, C1-6 alkyl
substituted with 0-2 Ra, C2-6 alkenyl substituted with
0-2 Ra C2-6 alkynyl substituted with 0-2 Ra, Br, CF3,
C(O)Rc, -C(O)ORc, NR12R13 , -C(O)NR12R13 , -(CH2)r
C3_6 cycloalkyl substituted with 0-2 Rb ,
-(CH2)r-adamantyl substituted with 0-2 Rb ,
-(CH2)r-phenyl substituted with 0-3 Rb, -(CH2)r
naphthyl substituted with 0-3 Rb ,
-C(Me)2(CH2)r-piperazinyl substituted with 0-3 Rb ,
-C(Me)2(CH2)rCO-piperazinyl substituted with 0-3 Rb ,
-(CH2)r-5- to 10-membered heterocycle substituted with
0-3 Rb ; wherein said heterocycle is selected from:
azetidinyl, pyrrolidinyl, furanyl, thienyl, pyrrolyl,
isoxazolyl, triazolyl, pyridinyl, pyrazinyl,
piperdinyl, piperazinyl, benzothienyl, isoindolinyl,
and tetrahydroisoquinolinyl; Ra is, independently at
each occurrence, -O(CH2)2OMe, -C(O)ORc, -(CRfRf
)rNR12R13 , -(CRfRf)rC(O)NR12R13, C1-4 alkyl
substituted with 1-5 fluorine,SPh, phenoxy substituted
with 0-2 Re, or benzoxy substituted with 0-2 Re ; Rb
is, independently at each occurrence, C1-6 alkyl, C1-4
alkoxyl, F, Cl, CF3, -OCF3 OH, -CH2OH, CN,
-(CRfRf)r-NR12R13, -CH2NMe2,NO2 -SO2Me, -(CH2)r-C3.6
cycloalkyl, CH(Ph) , -(CH2)r-phenyl substituted with
0-2 Re, -(CH2)r-naphthyl substituted with 0-3 Re,
-(CH2)r-furyl substituted with 0-2 Re, -(CH2)r-thienyl
substituted with 0-2 Re, -(CH2)r-thiazolyl substituted
with 0-2 Re, -(CH2)r-imidazolyl substituted with 0-2
Re, piperazinyl substituted with 0-2 Re , or
-(CH2)r-pyridinyl substituted with 0-2 Re ; and Re is,
independently at each occurrence, C1-6 alkyl, F, Cl,
CN or Bn. [0024] In an eighth embodiment, the present
invention includes compounds of Formula (II), or a
stereoisomer, tautomer, pharmaceutically acceptable
salt, solvate, or prodrug thereof, wherein: ring A is
selected from: 



R1d and R1f are, independently at each occurrence,
C1-6 alkyl substituted with 0-2 Ra , -C(O)ORc,
-C(O)NR12R13 , -(CH2)r-phenyl substituted with 0-3 R ,
-(CH2)r-naphthyl substituted with 0-3 Rb, -(CH )r-5-
to 10-membered heterocycle substituted with 0-3 R ,
wherein said heterocycle is selected from: thienyl,
isoxazolyl, benzothienyl, and 1,3-benzodioxolyl; Ra
is, independently at each occurrence, OMe or N(Me)Bn;
and Rb is, independently at each occurrence, Me, F,
Cl, Br, CH2OH, CF , -CH2NMe2, -CH2N(Me)Bn, CN, NO2,
-SO2Me, 2-CH2NH2-Ph, -(CH2)r C3-6 cycloalkyl,
-(CH2)r-phenyl, -(CH2)r-pyrrolidinyl,
-(CH2)r-tetrazolyl, -(CH2 )r-piperidinyl,
-(CH2)r-azepanyl, -(CH2)r-morpholrnyl,
-(CH2)r-piperazinyl, -(CH2)r-(4-Bn-piperazinyl), or
-(CH2)r-tetrahydroisoquinolinyl.[0025] In a ninth
embodiment, the present invention includes compounds
of Formula (II), or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: ring A is selected from: R1d and R1e
are, independently at each occurrence, CN,
-C(O)ORc,NR12R13 , or -C(O)NR1 R1 5C1-6 alkyl
substituted with 0-2 Ra, or -(CH2)r-phenyl substituted
with 0-3 Rb ; R1 1 is, independently at each
occurrence, H, C 6 alkyl substituted with 1-5
fluorine, -(CRfRf)rC(O)NR12R13 , C1-6 alkyl
substituted with 0-2 R , C2-6 alkenyl substituted with
0-2 Ra, -(CH2)r-C3-6 cycloalkyl substituted with 0-2
Rb , -(CH2)r-phenyl substituted with 0-3 Rb,
-CHMe-phenyl substituted with 0-3 Rb , or -(CH2)r-5-
to 10- membered heterocycle substituted with 0-3 R ,
wherein said heterocycle is selected from: furanyl,
thienyl, thiazolyl, pyridinyl, and indolyl; Ra is,
independently at each occurrence, ORc, SRc , -C(O)ORc,
-(CRfRf)rNR12R13 , -(CRfRf)rC(O)NR1 R13 , or C1 4
alkyl substituted with 1-5 fluorine; and Rb is,
independently at each occurrence, C1 alkyl, C1
alkoxyl, F, Cl, Br, CF3, -OCF3, CN, -(CRfRf)rNR12R13 ,
-CH2NMe2, NO2, or -SO2Me. [0026] In a tenth
embodiment, the present invention provides compounds
of Formula (Ha): (Ha) or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein:Rl a is H, Me, Et, z-Pr, neopentyl,
vinyl, 1-Me-vinyl, cyclopentyl, 1-cyclopentenyl,
cyclohexyl, 1-cyclohexenyl, Br, CF3 , -C(NH2)=N(OH),
-CH2OH, -(CH2)2OH, -CH2OMe, COMe, CO2H, CO2Me, CO2Et,
-CH2CO2H, -CH2CO2Et, CN, -N(Me)Et, -N(CH2CH2OMe)2,
-N(Me)CH2CH2NMe2, -N(Me)CH2CH2CH2NMe2 , -CH2NHEt,
-CH2NH(t-Bu), -CH2NH-neopentyl, -CH2NHBn, -CH2N(Me)Et,
-CH2N(Me)Pr, -CH2N(Me)(i-Bu), -CH2N(Me)(t-Bu),
-CH2N(Me)cyclohexyl, -CH2N(Me)Ph, -CH2N(Me)Bn,
-CH2N(i-Pr)Bn, -CH2N(t-Bu)Bn, -CH2N(Me)CH(Me)Ph,
-CH2N(Me)(CH 2)2Ph, -CH2N(Me)(CH 2)3Ph, -CH2N(Me)(CH
2-pyridin-3-yl), -CONH2 , -CONHMe, -CONHEt, -CONHPr,
-CONH-neopentyl, -CONHPh, -CONHBn, -CONH(CH2
-pyridin-2-yl), -CONH(CH2-pyridin-3-yl),
-CONH(CH2CH2-pyridin-3-yl), -CH2CONHBn, -CON(Me)2 ,
-CON(Me)Et, -CON(Me)Pr, -CON(Me)(t-Bu), -CON(Me)Bn,
-CON(Me)(CH 2)2OH, 



-CON(Me)(CH 2)2Ph, -CON(Me)(CH 2)3Ph, -CON(Me)(CH
2-pyridin-3-yl), -CH2CON(Me)Et, -SO2-morpholin-4-yl,
-SO2NHEt, -SO2NHBn, -SO2N(Me)Et, -SO2N(Me)Bn,
-SO2N(Bn) 2, Ph, 2-Me-Ph, 3-Me-Ph, 4-Me-Ph,
4-(i-Pr)-Ph, 4-(t-Bu)-Ph, 2-F-Ph, 3-CF3-Ph, 4-CF3-Ph,
2-OH-Ph, 3-OH-Ph, 4-OH-Ph, 4-CH2OH-Ph,
3-(-CH2CH2CH2OH)-Ph, 4-(-CH2CH2CH2OH)-Ph, 3-OMe-Ph,
4-OMe-Ph, 3-OCF3-Ph, 4-OCF3-Ph, 2-CH2OMe-Ph,
3-NMe2-Ph, 4-NMe2-Ph, 2-(-CH2NHMe)-Ph,
3-(-CH2NHMe)-Ph, 4-(-CH2NHMe)-Ph, 2-(-CH 2NHBn)-Ph,
3-(-CH2NHBn)-Ph, 4-(-CH2NHBn)-Ph, 2-(-CH2NMe2)-Ph,
3-(-CH2NMe2)-Ph, 4-(-CH2NMe2)-Ph, 2-(-CH2N(Me)Bn)-Ph,
3-(-CH2N(Me)Bn)-Ph, 4-(-CH2N(Me)Bn)-Ph,
3-(-CH2CH2CH2N(Me)Et)-Ph, 4-(-CH2CH2CH2N(Me)Et)-Ph,
3-CO2H-Ph, 4-CO2H-Ph, 3-CO2Me-Ph, 4-CO2Me-Ph,
3-(-CH2CH2CO2H)-Ph, 4-(-CH2CH2CO2H)-Ph,
3-(-CH2CH2CO2Me)-Ph, 2-CN-Ph, 3-CN-Ph, 4-CN-Ph,
4-SO2Me-Ph, 2-0Bn-Ph, 3-OBn-Ph, 4-OBn-Ph,
3-(-OCH2C(Me)2CH2NMe2)-Ph, 4-(-OCH2C(Me)2CH2NMe2)-Ph,
2,4-diF-Ph, 3,5-diF-Ph, 2-F-4-Me-Ph, 2-F-4-OMe-Ph,
3-F-4-OMe-Ph, 2-(-CH2NMe2)-4-OMe-Ph,
3-(-CH2NHMe)-4-OMe-Ph, 2-(-CH2NHBn)-4-OMe-Ph,2-(-CH
2N(Me)Bn)-4-OMe-Ph, 3,4,5-triOMe-Ph, pyrrolidin-1-yl,
2-(CH 2OMe)-pyrrolidin-1-yl,
3-(-N(Me)COMe)-pyrrolidin-1-yl, furan-3-yl,
imidazol-1-yl, 3-Me-1,2,4-oxadiazol-5-yl,
5-Me-1,2,4-oxadiazol-3-yl, 3-Ph-1,2,4-oxadiazol-5-yl,
1H-tetrazol-5-yl, 1H-1,2,4-triazol-3-yl,
l~(z-Pr)-1,2,4-triazol-3-yl, piperidin-1-yl,
4-OH-piperidin-1-yl, 3-OMe-piperidin-1-yl,
4-CH2OH-piperidin-1-yl, 2-(-CH2CH2OH)-piperidin-1-yl,
4-(-CH 2CH2OH)-piperidin-1-yl,
2-(-CH2NMe2)-piperidin-1-yl, 2-CO2Et-piperidin- 1-yl,
3-CO2Et-piperidin- 1-yl, 4-CO2Et-piperidin- 1-yl,
3-CONH 2-piperidin-1-yl, 4-CONH2-piperidin-1-yl,
3-CON(Et)2-piperidin-1-yl, -N(Me)(I
-Me-piperidin-4-yl), 4-(pyrrolidin- 1-yl)-piperidin-
1-yl, piperazin- 1-yl, 4-Me-piperazin-1-yl,
4-Et-piperazin-1-yl, 4-z-Pr-piperazin-1-yl, 4-(-CH
2CH2OH)-piperazm-1-yl, 4-(-CH
2CH2OCH2CH2OH)-piperazin-1-yl, 4-COMe-piperazin-1-yl,
4-CO2Et-piperazin-1-yl, 4-Bn-piperazin-1-yl,
pyridin-3-yl, pyridin-4-yl, -N(Me)(I
-Me-pyrrolidin-3-yl), -N(Me)-CH 2-pyridin-3-yl,
-N(Me)-CH 2-pyridin-4-yl, morpholin-4-yl,
-CH2-morpholin-4-yl, -CO-morpliolin-4-yl,
2-OMe-pyrimidin-5-yl, l,3-benzodioxol-4-yl, R1 is H,
Me, Et, i-Pr, z-Bu, -Bu, neopentyl, cyclopropyl,
cyclobutyl, CH2OH, -C(Me)2CH2OH, -C(Me) 2(CH2) 2OH,
-CH2OMe, -CH2OEt, CH2 O(i-Bu), -CH2O(CH2)2OMe, CO2Et,
-CH2CO2(i-Pr), -(CH2)2CO2Me, -(CH2)2CO2Et,
-C(Me)2CH2CO-rnorpholin-4-yl, -C(Me)2CO2H, -C(Me)
2CO2Me, -C(Me) 2CH2CO2H, -C(Me)2CH2CO2Et,
-C(Me)2(CH2)2CO2H,-C(Me)2(CH2)3CO2H, CN, -C(Me)2CH2CN,
CF3 -CH2CF3, -CF2CF3, -CH(i-Bu)NH2, -CH2NMe2,
-C(Me)2CH2N(Me)Et, -C(Me)2(CH2)2N(Me)Et,
-C(Me)2(CH2)2N(Me)(i-Bu), -CH2OCH2CH2NEt2, -CONHMe,
-CONHEt, -CONHPr, -CONH(t-Bu), -CONH-neopentyl,
-CONHPh, -CONHBn, -CONMe2, -CON(Me)(t-Bu), -CON(Me)Bn,
-C(Me)2CON(Me)Et, -C(Me)2CH2CONH2, -C(Me)2CH2CONHEt,
-C(Me)2CH2CONHBn, -C(Me)2CH2CON(Me)Et,
-C(Me)2CH2CON(Me)(i-Bu), -C(Me)2CH2CON(Me)Bn,
-CH(i-Bu)NHCO2(t-Bu), Ph, 4-Me-Ph, 3-F-Ph, 2-CH2OH-Ph,
3-CH2OH-Ph, 4-CH2OH-Ph, 2-OMe-Ph, 3-OMe-Ph, 4-OMe-Ph,
2-(CH2NHEt)-Ph, 2-(CH2NHBn)-Ph, 2-(CH2NMe2)-Ph, 



2-(CH2N(Me)Et)-Ph, 2-(CH2N(Me)Bn)-Ph,
3-(CH2N(Me)Bn)-Ph, 4-(CH2N(Me)Bn)-Ph, 2-CO2Et-Ph,
4-CF3-Ph, 4-OCF3-Ph, 4-CN-Ph, 2-NO2-Ph, 3-NO2-Ph,
4-NO2-Ph, -C(Me)2(CH2)2(pyrrolidin-1-yl),
-CH2OCH2(I-Me- piperidin-3-yl), -CH2OCH2(I-Me-
piperidin-4-yl), R5 is 2-i-Pr-Ph, 2-t-Bu-Ph,
2-OCF3-Ph, 2-CO2Me-Ph,R7 is H, Br, CN, NH2, NHMe, NMe2
, or -NH(4-OMe-Ph); R8 is H, Br, CN, NHMe, NMe2, or
-N(Me)(4-OMe-Ph); and R11 is H, Pr, i-Pr, Bu, z-Bu,
isopentyl, -CH2CH(Me)Et, -CH2 CH(Et)2 , -CH2CH2CMe3,
cyclopropylmethyl, cyclopentylmethyl, -(CH2)2OH, Bn,
-COMe, -COPh, -COBn, -SO2Me, -SO2Ph, -SO2Bn, Bn,
2-Me-Bn, 3-Me-Bn, 3-OH-Bn, 4-OH-Bn, 2-OMe-Bn,
3-OMe-Bn, 4-OMe-Bn, 2-F-Bn, 3-OCF3-Bn, 3-CN-Bn,
4-CN-Bn, phenethyl, 2-furanylmethyl, 3-furanylmethyl,
3-pyridylmethyl, or 4-pyridyknethyl. [0027] In an
eleventh embodiment, the present invention includes
compounds of Formula (Ha), or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate,
or prodrug thereof, wherein: R6 is 2- -Bu-Ph; R7 is H;
and R8 is H. [0028] In a twelfth embodiment, the
present invention provides compounds of Formula (llb):
(lib)or a stereoisomer, tautomer, pharmaceutically
acceptable salt, solvate, or prodrug thereof, wherein:
R1c is H, /-Pr, t-Bu, neopentyl, cyclopropyl,
1-Ph-cyclopropyl, cyclobutyl, cycopentyl, cyclohexyl,
4-NHBn-cyclohexyl, 4-N(Me)Bn-cyclohexyl, -CH2OBn,
-CH2O(CH2)2OMe, CO2H, CO2Et, -C(Me)2(CH2)2CO2Me,
-CH2N(Me)Bn, -(CH2)3N(Me)Bn, -C(Me)2(CH2)3N(Me)Bn,
-CON(Me)Bn, -C(Me)2CH2CON(Me)Bn,
-C(Me)2(CH2)2CON(Me)Bn, Ph, phenethyl, 3-Me-Ph,
4-Me-Ph, 4- -Bu-Ph, 3-OH-Ph, 2-OMe-Ph, 4-OMe-Ph,
4-F-Ph, 2-Cl-Ph, 3-Cl-Ph, 4-CF3-Ph, 3-OCF3-Ph,
4-OCF3-Ph, 4-CN-Ph, 3-NMe2-Ph, 4-NMe2-Ph,
2-CH2NMe2-Ph, 3-CH2NMe2-Ph, 4-CH2NMe2-Ph, 4-NO2-Ph,
4-Ph-Ph, 3,5-diCl-Ph, 4-(imidazol-1-yl)-Ph,
3-(4-Bn-piperazin-1-yl)-Ph, 4-(4-Bn-piperazin-l
-yl)-Ph, 4-F-Bn, 4-OMe-Bn, 4-NMe2-Bn, naphth-2-yl,
l-Bn-pyrrolidin-3-yl, thien-2-yl, -CH2-thien-2-yl,
l-Me-pyrrol-2-yl, 2,5-diMe-furan-3-yl, isoxazol-5-yl,
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
l-neohexyl-4-Me-piperidin-4-yl, l-(CH
2-cyclohexyl)-4-Me-piperidin-4-yl,
2-Ph-piperidin-4-yl, l-Me-2-Ph-piperidin-4-yl,
l-Bn-piperidin-3-yl, l-Bn-piperidin-4-yl,
1-Bn-4-Me-piperidin-4-yl, 1-(2-Cl-Bn)-piperidin-4-yl,
1-(2-Cl-Bn)-4-Me-piperidin-4-yl,
1-(2-CN-Bn)-4-Me-piperidin-4-yl,
1-(3~CN-Bn)-4-Me-piperidin-4-yl,
1-(4-CN-Bn)-4-Me-piperidin-4-yl,
1-(2,4-diF-Bn)-4-Me-piperidin-4-yl,
1-(2,5-diF-Bn)-4-Me-piperidin-4-yl,
1-(2,6-diCl-Bn)-4-Me-piperidin-4-yl,
1-(CH2-naphth-1-yl)-4-Me-piperidin-4-yl,
1-(CH2-furan-3-yl)-4-Me-piperidin-4-yl,
1-(CH2-thien-2-yl)-4-Me-piperidin-4-yl,
1-(CH2-thiazol-2-yl)-4-Me-piperidyin-4-yl,
1-(CH2-pyrid-2-yl)-4-Me-piperid-4-yl,
1-(CH2-pyrid-3-yl)-4-Me-piperid-4-yl, 1-(I
-Bn-piperid-4-yl)-piperid-4-yl,
-CH2-(4-Bn-piperazin-1-yl),
-(CH2)3-(4-Bn-piperazin-1-yl), 



-C(Me)2(CH2)3-(4-Bn-piperazin-1-yl),
-C(Me)2(CH2)2CO(4-Bn-piperazin-1-yl),R5 is 2- -Bu-Ph,
2-Br-Ph, 2-CO2Me-Ph, 3-CO2Et-Ph, [0029] In a
thirteenth embodiment, the present invention provides
compounds of Formula (lie): or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate,
or prodrug thereof, wherein: R1 is Me, i-Pr, t-Bu,
cyclopropyl, Br, CF3, -CH2OPh, -CH2O(4- -Bu-Ph),
-CH2O(2-Cl-Ph), -CH2O(4-Cl-Ph), -CH2SPh, -CH2N(Me)Bn,
Ph, 4-Me-Ph, 4-r-Bu-Ph, 3-OH-Ph, 4-OMe-Ph, 2-F-Ph,
3-F-Ph, 4-Cl-Ph, 3-CF3-Ph, 4-CF3-Ph, 3-NO2-Ph,
4-SO2Me-Ph, 3-Cl-4-F-Ph, 3,4-diOMe-Ph, 3,5-diOMe-Ph,
3,5-diCl-Ph, 2,6-diCl-Bn, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, 2,6-diCl-pyridin-4-yl, furan-3- yl,
thien-2-yl, pyrazin-2-yl, -CH2-1-(l,2,4-triazol-1-yl),
l-Bn-piperidin-4-yl, -CH2- piperidin-1-yl,
-CH2-4-Bn-piperazin-1-yl, benzo[b]thien-3-yl, or R5 is
2- -Bu-Ph, 2-Br-Ph, 2-CO2Me-Ph, 3-CO2Et-Ph, [0030] In
a fourteenth embodiment, the present invention
provides compounds of Formula (Ild 1) or Formula (Ild
) :(Hd1) (Hd2) or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: R1 is, independently at each
occurrence, -CH(OMe) , -CH2N(Me)Bn, CO2Et, -CON(Me)Bn,
Ph, 2-F-Ph, 3-F-Ph, 2-Cl-Ph, 3-Cl-Fh, 3-CH2OH-Ph,
3-CH2NMe2-Ph, 4-CF3-Ph, 3-CN-Ph, 4-CN-Ph, 3-NO2-Ph,
4-NO2-Ph, 4-SO2Me-Ph, 4-cyclohexyl-Ph, 4-Ph-Ph,
3-CH2N(Me)Bn-Ph, 3-(CH2-piperidin-1-yl)-Ph,
3-(CH2-morpholin-4-yl)-Ph, 3-(CH2-piperazin-l -yl)-Ph,
3-(CH2-(4-Me-piperazin-1-yl))-Ph, 2,4-diMe-Ph,
3-Me-4-Cl-Ph, 3,4-diCl-Ph, 2-F-4-Br-Ph, 3-NO2-4-Cl-Ph,
2-F-4-(2-CH2NMe2-Ph)-Ph, 2-F-4-(pyrrolidin-1-yl)-Ph,
4-(1H-tetrazol-5-yl)-Ph, 2-F-4-(piperidin-1-yl)-Ph,
2-F-4-(l-azepanyl)-Ph, 2-F-4-(4-Bn-piperazin-1-yl)-Ph,
2-F-4-Cl-5-Me-Ph, naphth-2-yl, 3-Ph-isoxazol-5-yl,
3-Ph-5-Me-isoxazol-4-yl, 5-Ph-thien-2-yl,
pyridin-3-yl, pyridin-4-yl, benzo[b]thien-3-yl,
l,3-benzodioxol-4-yl, or
3-(CH2-1,2,3,4-tetrahydroisoquinolin-2-yl)-Ph. [0031]
In a fifteenth embodiment, the present invention
provides compounds of Formula (Ilej) or Formula (He2)
:(Ilei) (He2) or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: R1 is, independently at each
occurrence, CN, CO2Et, CONMe2 , Ph, 2-F-Ph, or 4-CF3-P
h; and R11 is, independently at each occurrence, H,
Me, n-Bu, neohexyl, -CH2CH=C(Me)2, -(CH2)2OMe,
-(CH2)2SMe, -(CH2)2SEt, -(CH2)2 S(i-Pr), -(CH2)3SMe,
-(CH2)3N(Me) 2, -(CH2)2O(CH2)2C1, -(CH2)2O(4-Cl-Ph),
-CH2-cyclopropyl, Ph, Bn, 2-Cl-Bn, 3-Cl-Bn, 2-Br-Bn,
4-Br-Bn, 4-CF3-Bn, 4-SMe-Bn, 2-F-6-Cl-Bn, 2-Cl-4-F-Bn,
2-F-4-Br-Bn, 3,5-diCl-Bn, -CHMe-Ph, phenethyl,
4-Cl-phenethyl, -CH2-thien-2-yl, -(CH2)2-thien-2-yl,
-(CH2)2-thien-3-yl, -(CH2)2-(4-Me-thiazol-5-yl),
-CHMe-furan-2-yl, -(CH2)2-pyridin-2-yl,
-(CH2)2-pyridin-4-yl, or -(CH2)2-indol-3-yl. [0032] In
a sixteenth embodiment, the present invention includes
compounds 



of Formula (II), or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein: R5 is a phenyl substituted with 1-2
R5a; R5a is, independently at each occurrence, F, Cl,
Br, I, CN, -C(Me)2CN, CF3, -CF2CF3, OCF3, -OCF2CF2H,
-OCF2CF3, C1-8 alkyl, C2-8 alkenyl, OH, C1-4 alkyloxy,
SMe, S(z-Pr), -C(Me)2OMe, -C(Me)2OEt, -C(Me)2OPr,
-CHMeO(CH2)2OMe, -C(Me)2OBu, -C(Me)2O(CH2)2OMe,
-C(Me)(OMe)CH2OMe, -C(Me)2O(CH2)2N(i-Bu) 2 ,
-C(Me)2O(CH2)2S(i-Bu), -C(Me)2O(CH2)2S(O)(i-Bu),
-C(Me)2O(CH2)2S(furan-2-ylmethyl),
-C(Me)2O(CH2)2S(pyridin-2-yl),
-C(Me)2O(CH2)2S(O)2(pyridin-2-yl),
-C(Me)2CH2OSi(Me)2(t-Bu), -C(Me)2O(CH2)2Si(Me)2( -Bu),
-C(Et)2OH, -C(Pr)2OH, -C(CH2CH=CH2)2OH,
-C(CH2CH=CH2)2OMe, -C(Et)2OMe, -C(Et)2OEt, -C(Et)2OPr,
COMe, COPh, CO2Me, CO2Et, -NH(i-Bu), -CH=CHCO2(t-Bu),
-OCH2CO2( -Bu), C3-7 cycloalkyl, C3-7 cycloalkenyl,
Ph, Bn, naphthyl, 1-pyrrolidinyl,
5-isoxazolyl,N-morpholinyl, 1-piperidinyl, -SiMe3,
alternatively, R5 is: [0033] In a seventeenth
embodiment, the present invention includes compounds
of Formula (II), or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate, or prodrug
thereof, wherein:R5 is 2-i-Pr-Ph, 2-t-Bu-Ph, 2-Br-Ph,
2-OCF3-Ph, 2-CO2Me-Ph, 3-CO2Et-Ph,[0001] METHOD AND
SYSTEM FOR SYSTEM DISCOVERY AND USER SELECTION [0002]
FIELD OF INVENTION [0003] The present invention
relates to wireless communications. More specifically,
the present invention relates to network discovery and
selection in geographical areas wherein more than one
cellular and/or IEEE 802 wireless communication system
is available. [0004] BACKGROUND [0005] Wired and
wireless communication systems are well known in the
art. In recent years, widespread deployment of
different types of networks has resulted in geographic
areas wherein access to more than one type of network
is available. Communication devices have been
developed which integrate two or more different
network access technologies into a single
communication device. For example, there exist
communication devices which integrate the ability to
communicate via more than one type of wireless
standard, such as IEEE 802.X compliant wireless local
area network (WLAN) standards, and cellular
technologies such as Code Division Multiple Access
(CDMA), Global System for Mobile communications (GSM),
and General Packet Radio System (GPRS) standards.
Communication via each standard is referred to as a
communication mode, and devices which can communicate
via more than one communication standard are called
multi mode devices. [0006] However, existing systems
that support integration of two or more network access
technologies into one device do not provide
inter-working between the different access
technologies. In addition, a communication device that
supports multi mode functions does not, without more,
provide the ability t o determine which access
technologies are accessible from the device's
position, or the ability to assess the desirability of
the different access technologies available at the
device's position, and choose the best technology
available. 



[0007] In a known approach, a multimode handset can
turn multiple radio modems on and scan available
networks, frequencies and cells for each radioaccess
technology. However, having two or more radios and
modems perform the scanning function consumes a
significant amount of power and system resources.
Also, this approach does not discover the services
available on each available network, and to choose the
preferred network. [0008] Thus, there is a need for
evaluating and selecting a preferred network from
among a plurality of available networks, without the
limitations of the prior art. [0009] SUMMARY [0010]
The present invention includes a method and apparatus
for facilitating mobility handling across different
wireless technologies by efficiently discovering
networks available to a wireless transmit/receive unit
(WTRU), determining the services available on those
networks, and selecting the most appropriate available
radio access technology, depending on parameters such
as service requirements, available services, location
and policy settings. [0011] BRIEF DESCRIPTION OF THE
DRAWINGS [0012] A more detailed understanding of the
invention may be had from the following description,
given by way of example and to be understood in
conjunction with the accompanying drawings, wherein:
[0013] Figure 1 is a diagram of a wireless
transmit/receive unit (WTRU) located in a geographical
area served by both a WLAN and a cellular network;
[0014] Figure 2 is a block diagram of a dual mode
WTRU; [0015] Figure 3 shows handover of a
communication session between a dual mode WTRU and a
correspondent node (CoN) from a 3GPP BS t o a WLAN BS;
[0016] Figure 4 is a signalling diagram showing
network initiated/WTRU controlled system discovery;
[0017] Figure 5 is a flow diagram of a method for
discovery of integrated and other services across a
plurality of available radio access technologies;
[0018] Figure 5A is a signalling diagram showing
system discovery and access of a dual mode WTRU;[0019]
Figure 6 is a flow diagram of a method for signalling
used when system discovery fails; [0020] Figures 7a
and 7b are a flow diagram of a method for signalling
used when system authentication fails; and [0021]
Figures 8a and 8b are a signalling diagram showing
802.x and 3GPP inter-working system access failure.
[0022] DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0023] The present invention will be
described with reference to the drawing figures
wherein like numerals represent like elements
throughout. [0024] When referred to hereinafter, the
term wireless transmit/receive unit (WTRU) includes
but is not limited to a user equipment (UE), mobile
station (MS), fixed or mobile subscriber unit, pager,
or any other type of device capable of operating in a
wireless environment. When referred to hereinafter,
the term base station (BS) includes but is not limited
to a base station, Node-B, site controller, access
point (AP) or any other type of interfacing device in
a wireless 



environment. [0025] The present invention includes an
apparatus and methods for assisting in mobility
handling across different wireless technologies by
efficiently performing network discovery, determining
services available in discovered networks, and
assisting a WTRU in selecting a preferred radio access
technology from among a plurality of available radio
access technologies, depending on parameters such as
service requirements, available services, location and
network policy settings. [0026] The present invention
enables a multi-mode WTRU, such as a dualmode WTRU
that supports both a cellular network and a Wireless
Local Area Network (WLAN), to turn off WLAN scanning
while the user is connected to a cellular network,
thus conserving WTRU battery power. The cellular
network indicates to the dual-mode WTRU when a WLAN is
in its vicinity, and that it should start scanning for
the WLAN. In a preferred embodiment of the present
invention, the cellular network is aware of the
geographic locations of the WLANs located within its
service area. The cellular network also tracks
theposition of the WTRU. Various methods can be used
to determine the location of the WTRU, such as
triangulation, Universal Geographical Area
Descriptions or Global Positioning System (GPS)
assisted methods. Based on the cellular network's
awareness of the locations of the WLANs and the
position of the WTRU, the cellular network can
determine if there is a WLAN in the vicinity of the
WTRU. If so, the cellular network signals to the WTRU
that there is a WLAN in its vicinity. The WTRU then
begins WLAN discovery procedures. In a preferred
embodiment, the cellular network is a 3GPP network and
the WLAN is an IEEE 802.X wireless network. This
approach extends battery power in the WTRU because it
does not scan for a WLAN unless directed to do so by
the cellular network, without compromising the
effectiveness of WLAN system discovery. [0027] Figure
1 shows a dual-mode WTRU 150 able to communicate with
both a WLAN and a 3GPP network. WTRU 150 has just
moved into WLAN service area 110. WLAN communication
services are provided within WLAN service area 110 by
WLAN BS 120. The WLAN service area 110 is encompassed
by 3GPP cell 130. 3GPP communication services are
provided within cell 130 by 3GPP BS 140. WTRU 150 is
initially conducting communications via a wireless
connection with 3GPP BS 140. In accordance with the
present invention, when WTRU 150 moves into the WTRU
service area 110, WTRU 150 becomes aware that a WLAN
is available, as will be discussed hereinafter. WTRU
150 discovers what services are available via WLAN BS
120. WTRU 150 then decides if it should handover its
communications from 3GPP BS 140 to WLAN BS 120. If so,
it initiates the handover. [0028] Figure 2 is a block
diagram of the dual-mode WTRU 150. WTRU 150 comprises
a 3GPP component 240, able to communicate with 3GPP BS
140 using 3GPP communication standards; a WLAN
component 220, able to communicate with WLAN BS 120
using WLAN communication standards; and a media
independent handover-handover (MIHHO) component 230,
associated with an MIH function. The MIH function
facilitates the discovery of available 



networks, determines which among a plurality of
available networks is the preferred network, and
facilitates handover from one network t o
another.[0029] Figure 3 is a diagram showing handover
of an ongoing communication session between dual mode
WTRU 150 and a correspondent node (CoN) 300. The
communication session is initially conducted via 3GPP
component 240 in WTRU 150 and 3GPP BS 140. Additional
network components (not shown) are typically located
between 3GPP BS 140 and CoN 300. A potential alternate
communication path between WTRU 150 and CoN 300 is
shown in phantom, comprising WLAN BS 120. Additional
network components (not shown) are also typically
located between WLAN BS 120 and CoN 300. In a
preferred embodiment, the 3GPP network maintains a
database of the locations of WLANs whose service areas
overlap its own, and tracks the position of WTRU 150.
WLAN component 220 in WTRU 150 is kept switched off
until the 3GPP network indicates to WTRU 150 the
presence of a WLAN in its vicinity. By comparing the
position of WTRU 150 with the last known locations of
WLANs, the 3GPP network determines when there is a
WLAN in the vicinity of WTRU 150. The 3GPP network
then sends to WTRU 150 information regarding the
available WLAN. The information can be sent in a
dedicated message, in a beacon frame, or the like.
WTRU 150 reads the system information and determines
whether handover to the WLAN is desirable. If so, WTRU
150 initiates handover procedures. [0030] Information
used to determine the position of the WTRU 150 can
include information derived from triangulation,
Universal Geographical Area Descriptions, GPS assisted
methods and the like. In addition, the 3GPP system can
allocate a specific Temporary Mobile Station
Identifier (TMSI) space for routing areas, location
areas or service areas supporting WLAN services.
Alternatively, the WTRU can use the radio frequency
(RF) signature or fingerprinting t o determine the
availability of a WLAN system. In that case, the WTRU
establishes a relationship between the 3GPP radio
frequency channel signature of a channel placed at a
particular location within the cellular network, and
an underlying wireless land network such as a WLAN,
which is overlaid by the 3GPP RF channel coverage.
This relationship is used to flag the existence of the
WLAN network t o the WTRU when the WTRU detects
thepresence of the RF signature. This information is
kept in a database within the WTRU, and can be
dynamically updated should the relationship be
modified. [0031] Referring now to Figure 4, a
communication session 40 is shown in progress between
a dual mode WTRU 150 and a Correspondent Node (CoN)
300. User data flow is in progress between the WTRU
150 and the CoN 300 over the 3GPP network 44
comprising a 3GPP radio access network (RAN) and a
core network (CN). In Step I 5 the 3GPP network 44
sends to the WTRU 150 information regarding an
available IEEE 802.x compliant WLAN 46, comprising a
media access point (MA) and an access gateway (AG).
The 3GPP component 240 in the WTRU 150 reads the WLAN
system information and determines whether its content
can be used for system reselection to the WLAN system
46. In Step 2, the 3GPP component 240 in the WTRU 150
extracts relevant WLAN 46 system information that can
be used to determine whether a handover to a WLAN
system 46 might be warranted, and forwards this
information to the 



MIHHO component 230 in WTRU 150. The WLAN 46 system
information includes information the WTRU 150 needs to
determine whether a handover t o the WLAN 46 might be
warranted, and WTRU 150 forwards this information to
its MIHHO component 230. The WTRU 150 then scans for
the WLAN 46 in its vicinity. Alternatively, as shown
in phantom in Step 2, the WLAN component 220 in WTRU
150 might execute periodic scanning, either
continuously or when prompted by system information
received from the 3GPP component 240. [0032] In Step
3, relevant WLAN system 46 information extracted from
the information sent by the 3GPP system 44 is
forwarded to the MIHHO component 230 in a message
herein designated a LINK SYSTEM INFORMATION message.
Alternatively, as shown in phantom in Step 3,
information gained by the WTRU 150 during periodic
scanning is forwarded to the MIHHO component 230 in a
message herein designated a LINK DETECTED message. If
a WLAN is accessible, the WTRU 150 detects the WLAN 46
beacon frames. The beacon frames can be used to
identify handover-specific information, such as
whether full or partial Media Independent Handover
Services are supported (e.g., as indicated through a
specific 802.21 flag broadcast on the beacon frame or
the like). Beacon frames can also be used to indicate
other services available on the006/001551 WLAN 46. The
handover-specific information can be updated either
manually or dynamically. As an alternative, the WTRU
150 can attempt to acquire WLAN 46 system information
either through a Probe Request/Response message pair
or by accessing a data base within the candidate
system. [0033] In Step 4, the MIHHO component 230 in
the WTRU 150 determines that one or several WLAN
networks might be suitable for reselection, based on
available information (e.g., explicit indication, RF
signature, geographical location, manual or automatic
scanning, specific TMSI assignment, or the like). In
Step 5, the MIHHO component 230 computes a list of
potential candidates for handover selection. In Step
6, the MIHHO component 230 evaluates candidates based
on various criteria such as system operator and known
WLAN system 46 capabilities such as quality of service
(QoS), data transmission speed and the like. The MIHHO
component 230 determines the preferred candidate for
handover, and triggers WLAN system access by sending a
message, herein designated a MIH_SWITCH message, to
the media access control (MAC) layer to request
handover related actions. [0034] Figure 5 is a flow
diagram showing discovery of integrated and other
services across a plurality of available radio access
technologies, wherein the MIHHO component 230 in the
WTRU 150 receives system information via WLAN beacons.
WTRU 150 executes the scanning procedures to find WLAN
networks, step 510. Scanning can be either active or
passive, and can result in more than one WLAN being
discovered. When WLAN beacon frames are detected, WTRU
150 determines whether MIH handover information is
supported, step 520. If so, WTRU 150 reads its
content, step 530. MIH specific information is set and
updated either manually or dynamically by an MIH
function residing in the WLAN access network (AN). Any
MIH information found within a beacon frame (e.g.,
system operator identity, W-APN, neighboring 



maps and system capabilities) is passed to the WTRU's
MIHHO component 230 through a message, herein
designated a LINK SYSTEM INFORMATION message, step
540. The information is processed and WTRU 150
determines that the WLAN system is a suitable
candidate for system access, step 550. The MIH
function evaluates this WLAN with other available
access networks (ANs), anddetermines it is the
preferred AN, step 560. The MIH function triggers
authentication and association with the preferred AN
(i.e., the discovered WLAN) through a MIH_SWITCH
message to the MAC layer, step 570. WLAN specific
authentication and associating procedures are executed
on the chosen WLAN system, step 580. Authentication
can be via Extensible Authentication Protocol over LAN
(EAPOL). It should be noted that in addition to the
WTRU scanning for WLAN when prompted by a 3GPP
network, the WTRU can scan when powered on. [0035]
During WLAN authentication, WTRU 150 provides the WLAN
with a Network Access ID (NAI). Based on the NAI, an
Access Gateway (AG) can trigger Extensible
Authentication Protocol-Authentication and Key
Agreement (EAP-AKA) authentication, and relay
authentication messages to a 3GPP Authentication,
Authorization, and Accounting (AAA) server. The AG can
also route AAA messages to other servers to provide
services. The AG can use the NAI to determine whether
WTRU 150 requires a particular level of service, e.g.,
basic or premium service. The NAI can also be used to
route messages to specific ports that provide
specialized services, such as network capabilities
available for this particular user or user class.
[0036] The AG can also determine the level of service
that the WTRU requires based on the NAI that triggered
the authentication procedure, or based on the
authentication procedure itself. Even if
authentication procedures fail for a premium level of
service, the AG can determine that the WTRU can
receive basic services. If the AG is not able to route
the authentication request, it can respond to the WTRU
by indicating available AAA servers where an
authentication request can be routed. If the WTRU
determines that none of them is suitable, it can
decide to return to the scanning phase. [0037] The AG
can grant access to basic services (e.g., Internet
service) or access t o a portal that can provide WTRU
150 with further information. The AG can also choose
to provide a default Packet Data Gateway (PDG)
address. If this is the case the WTRU can decide to
connect to the default PDG. This procedure can be
automatic, or can be based on configuration parameters
within the AG and/or the WTRU. Alternatively, access
can be denied.[0038] In accordance with the invention,
information on system capabilities is passed by the
MAC layer to the MIH function in WTRU 150 using a LINK
SYSTEM INFORMATION message. The MIH function may
determine that one or more values regarding an
available WLAN within the system information
parameters do not satisfy a necessary condition for
system access. E.g., the system operator is barred, a
needed service is not available, or the Quality of
Service (QoS) is not adequate. If the MIH function
determines that the parameters provided by the
information service do not satisfy internal configured
requirements, then the MIH function orders the MAC
layer to return to the scanning phase using a MIH_SCAN
message. 



[0039] Figure 5A is a signalling diagram showing
system discovery and access by a dual mode WTRU 150.
In Step 1, at power up or system reselection the WTRU
150 executes scanning procedures (active or passive)
to find a WLAN network. When beacon frames are
detected the WTRU 150 first identifies whether MIH
information is supported and if so, the WTRU 150 reads
its content. MIH specific information is set and
updated either manually or dynamically by an access
network MIHHO component 500. Any MIH information found
within a beacon frame (e.g., system operator identity,
W-APN, neighboring maps and system capabilities) is
passed to the WTRU's MIHHO component 230 through a
LINK SYSTEM INFORMATION message. [0040] In Step 2, the
information is processed and the WTRU 150 determines
that a WLAN system 46 is a suitable candidate for
system access. As a result MIHHO component 230 orders
WLAN authentication and association with a message to
the MAC layer, herein designated a MIH_SWITCH message.
[0041] In Step 3, WLAN specific authentication and
associating procedures are executed on the chosen WLAN
system. The MIHHO component 230 informs the 3GPP side
that handover is imminent. [0042] In Step 4, the WLAN
access gateway (AG) MIHHO component 500 triggers WLAN
3GPP authentication and authorization using the
EAP-AKA protocol. The WTRU's 3GPP component 240 uses
its assigned Network Access ID (NAI) to indicate to
the WLAN AG 46 its associated 3GPP AAA
server.Successful routing results in the establishment
of an IPsec tunnel that carries EAP-AKA messages.
[0043] In Step 5, upon successful authentication and
authorization the WTRU 150 obtains a local IP address
from the local DHCP server. [0044] Figure 6 is a flow
diagram showing signalling used when system discovery
fails. As described hereinbefore, MIH information
found within a beacon frame (e.g., system operator
identity, W-APN, neighboring maps and system
capabilities) is passed to the WTRU MIHHO component
230 through a LINK SYSTEM INFORMATION message. The
MIHHO component 230 determines that one or more values
provided within the system information parameters does
not satisfy the necessary condition for system access,
e.g., the system operator is barred, the QoS is not
adequate or there is a better candidate identified
within a potential neighboring set provided in the
message, step 610. The MIH function orders the MAC
layer to return to the scanning phase, step 620.
[0045] Figures 7a-7b are a flow diagram showing
signalling used when system authentication fails.
Referring t o Figure 7a, the MIH function has
determined that communication via a discovered WLAN is
desirable, step 710. The WTRU MIH function triggers
authentication procedures by sending an MIH_SWITCH
message to the MAC layer, step 720. The authentication
procedures can include using wired equivalency privacy
(WEP). Note that in order to determine whether the
user requires further EAP-AKA authentication that will
allow access t o special services (e.g., 3GPP Internet
multimedia service (IMS)), the WTRU can use a specific
WEP default key. The AG can use the default key to
determine whether to proceed with EAPOL
authentication, or 



whether basic Internet access can be granted. [0046]
If authentication fails, then system access is denied,
step 730. This can occur, e.g., if WEP authentication
fails, or if the NAI provided does not resolve to any
3GPP server. The WTRU can then return to the scanning
phase, step 740. Alternatively, if the NAI does not
resolve, the AG can direct the WTRU to a local server
for further processing, e.g., to provide basic
services. The AG MAC can provide the MIH function with
information regarding the key that was{ used for the
WEP procedure. The MIH function can then determine,
e.g., based on the default key used during WEP
authentication, whether further authentication
procedures are warranted, step 750. Note that in this
context WEP is not considered a secured authentication
procedure. Rather, here it is being used t o identify
users that require further authentication. [0047] If
further authentication procedures are warranted, the
MIH function triggers a cellular authentication
attempt, e.g., using EAPOL authentication procedures,
step 760. The AAA AG component can act as an
authenticator between the WTRU supplicant and the AAA
authentication server, e.g., using an IPsec tunnel.
The AG uses the NAI provided during the initial
message exchange to determine the AAA server that can
execute the authentication procedure. If the AG is not
able to route the authentication request, the EAPOL
cellular authentication attempt fails, step 770. The
AG can respond by indicating the available AAA servers
where the request can be routed. If the WTRU
determines that none of them is suitable, it can
decide t o return the scanning phase, step 780. If the
AG can find a suitable authentication server using the
NAI provided by the WTRU, the WTRU can attempt
authentication to that server, step 715. In that case,
the AG can relay authentication messages between the
WTRU and the authentication server, step 725. [0048]
Referring to Figure 7b, the WTRU can then fail the
cellular authentication procedure, step 735. If so,
all access can be denied, and the WTRU can then return
to the scanning phase, step 736. Or, only access to
special services, such as 3GPP services, can be
denied, and access to basic services can be provided,
step 737. [0049] However, the cellular AAA server can
successfully authenticate the WTRU, step 745. If so,
the WTRU proceeds to obtain a local IP address, e.g.
via dynamic host control protocol (DHCP) or address
resolution protocol (ARP), step 755. Using a WLAN
access point name (W-APN) network ID and operator ID,
the WTRUconstructs a Fully Qualified Domain Name
(FQDN). The WTRU then requests IP address resolution
to gain access to a packet data gateway (PDG), step
765. The WTRU attempts to get a PDG address based on
the FQDN, e.g., avv-ATiN or public land mobile network
(PLMN) ID. If the domain name server (DNS) does not
resolve the FQDN to any PDG IP address, the WTRU
cannot access a PDG within the existing WLAN network,
step 775. The WTRU can then choose to return the
scanning phase, step 776, or to settle for only local
WLAN services, step 777. [0050] However, if the DNS
returns a valid PDG IP address, the WTRU establishes a
tunnel toward the PDG, e.g., a L2TP tunnel, step 785.
The WTRU 



then listens for Agent Advertisement messages from the
PDG, step 713. If no Agent Advertisement messages are
received, the WTRU sends an Agent Solicitation, step
723. However, if Agent Advertisement messages are
received from the PDG, then the WTRU is able to obtain
its care of address (COA) directly from these messages
without a need t o specifically request it via an
Agent Solicitation message, step 714. [0051] If no
response to the Agent Solicitation is received, e.g.,
if MIP is not supported, the WTRU can use its local IP
address for transparent access to the Internet for
basic ISP services, or can request activation of a
packet data protocol (PDP) context, step 733. WTRU-PDG
tunnel IP traffic can be routed directly from the WTRU
to the Internet via the PDG tunnel. This scenario does
not provide seamless mobility beyond the PDG domain.
However, if a response to an Agent Solicitation is
received then the WTRU is able to update its COA in
its Home Agent, step 724. Any message intended for
this WTRU will be r e directed by the Home Agent t o
the new COA. [0052] Figures 8A and 8B comprise a
signalling diagram showing 802.x and 3GPP
inter-working system access failure. In Step 1, at
power up or system reselection the WTRU 150 executes
the scanning procedures (active or passive) to find a
WLAN network. When beacon frames are detected the WTRU
150 first identifies whether MIH information is
supported and if so, the WTRU 150 reads its content.
MIH specific information is set and updated either
manually (through a management system) or dynamically
by the AG MIHHO component 500. [0053] In Step 2, any
MIH information found within a beacon frame (e.g.,
system operator identity, W-APN, neighboring maps and
system capabilities) isJL passed to the WTRU's MIHHO
component 230 through a LINK SYSTEM INFORMATION
message. The MIHHO component 230 determines that one
or more values provided within the system information
parameters does not satisfy the necessary condition
for system access. For example, the system operator
may be barred, the QoS is not adequate or there is a
better candidate identified within a potential
neighboring set provided in the message. This scenario
represents the first failure case. This is depicted in
Figure 8A with an encircled " " [0054] In Step 3, if
the MIHHO component 230 determines that the parameters
provided by the information service do not satisfy
internal configured requirements, then the MIHHO
component 230 orders the MAC layer to return t o the
scanning phase with an MIH SCAN message. [0055] In
Step 4, if instead the MIHHO component 230 determines
that internal configured requirements are satisfied,
the MIHHO component 230 triggers WEP authentication
with an MIH_SWITCH message toward its MAC layer. Note
that in order to determine whether the user requires
further EAPAKA authentication that will allow access
to special services (e.g., 3GPP IMS), the WTRU 150
might use a specific WEP default key. The AG might use
a specific default key to determine whether it shall
proceed further with EAPOL authentication or basic
Internet access can be granted. 



[0056] In Step 5, the WTRU 150 is authenticated
according to current 802.11 WEP procedures. [0057] In
Step 6, if WEP authentication fails, system access is
denied. The WTRU 150 can then return to the scanning
phase. This scenario represents the second failure
case, depicted in Figure 8A with an encircled "2".
[0058] In Step 7, instead of the WTRU 150 returning to
the scanning phase if WEP authentication fails, the AG
MAC 800 can provide the AG MIHHO component 500 with
information regarding the key that was used for the
WEP procedure. This allows the MIH function to
determine, e.g., based on the default key used during
WEP authentication, whether further authentication
procedures are warranted, e.g., based on the NAI
provided. Note that WEP is not considered a secured
authentication procedure. It this context it used
primarily to identify1 specific users that require
further authentication. If the NAI provided does not
resolve to any 3GPP server, the AG 46 might reject
access or direct the WTRU 150 to a local server for
further processing, e.g., to provide basic services.
This is depicted in Figure 8A with an encircled "3".
[0059] In Step 8, AG MIHHO component 500 uses a
message, herein designated a MIH SYSCAP message, to
trigger EAPOL authentication procedures. [0060] In
Step 9, the AG 46 executes EAPOL procedures. The AG
AAA component 800 will act as an authenticator between
the supplicant (WTRU 150) and the authentication
server 810 (AAA). The AG 46 uses the NAI provided
during the initial message exchange in order to
determine the AAA server 810 that shall execute the
authentication procedure. If the AG 46 is not able to
route the authentication request, it responds
indicating the available AAA servers where the request
can be routed. If the WTRU 150 determines that none of
them is suitable, it might decide to return the
scanning phase. This is depicted in Figure 8B with an
encircled "4". [0061] Although the features and
elements of the present invention are described in the
preferred embodiments in particular combinations, each
feature or element can be used alone (without the
other features and elements of the preferred
embodiments) or in various combinations with or
without other features and elements of the present
invention.:it EMBODIMENTS 1. A method for a multi-mode
wireless transmit/receive unit (WTRU) to become aware
of a wireless local area network (WLAN). 2. The method
of embodiment 1, wherein the WTRU is a user equipment
(UE), mobile station (MS), fixed or mobile subscriber
unit, pager, cell phone, or portable computer. 3. The
method of any previous embodiment, wherein the WLAN is
substantially compliant with the IEEE 802 family of
standards. 4. The method of any previous embodiment,
wherein the WLAN is substantially compliant with at
least one of IEEE 802.X, 802.11, 802.11x, 802.11a,
802.11b, 802.Hg, 802.Hi, 802.16 or 802.16a standards.
5. The method of any previous embodiment, wherein the
WTRU is in 



communication with a cellular network. 6. The method
of embodiment 5, wherein the cellular network is
substantially compliant with Code Division Multiple
Access (CDMA), Global System for Mobile communications
(GSM), General Packet Radio System (GPRS) or 3GPP
technology. 7. The method of any previous embodiment,
wherein the WTRU establishes a communicative coupling
with the WLAN. 8. The method of any previous
embodiment, wherein the cellular network is provided
with the location of the WLAN. 9. The method of any
previous embodiment, wherein the WLAN is substantially
adjacent to the service area of the cellular network.,
.,, PCT7US2006/001551 10. The method of any previous
embodiment, wherein the WLAN overlaps the service area
of the cellular network. 11. The method of any
previous embodiment, wherein the WLAN is within the
service area of the cellular network. 12. The method
of any previous embodiment, wherein the location of
the WLAN is maintained in a database in the cellular
network. 13. The method of any previous embodiment,
wherein the WLAN location is estimated from the
position and range of the WLAN base station (BS)
transmitter. 14. The method of any previous
embodiment, wherein the position of the WTRUis
tracked. 15. The method of any previous embodiment,
wherein the position of the WTRU it tracked using
information derived from at least one of
triangulation, a Universal Geographical Area
Description, a Global Position System (GPS), a
Temporary Mobile Station Identifier (TMSI) space, and
a radio frequency (RF) signature. 16. The method of
any previous embodiment, wherein the position of the
WTRU is compared with the location of the WLAN. 17.
The method of any previous embodiment, wherein the
position of the WTRU is compared with the location of
the WLAN by the cellular network. 18. The method of
any previous embodiment, wherein it is detected when
the WTRU is in the vicinity of the WLAN, such that the
WTRU can establish a communicative coupling with the
WLAN19. The method of any previous embodiment, wherein
the WTRU is notified that a WLAN is in its vicinity.
20. The method of any previous embodiment, wherein the
cellular network notifies the WTRU that a WLAN is in
its vicinity and sends to the WTRU information
regarding the WLAN in a dedicated message. 21. The
method of any previous embodiment, wherein the
cellular network notifies the WTRU that a WLAN is in
its vicinity and sends to the WTRU information
regarding the WLAN in a beacon frame. 22. The method
of any previous embodiment, wherein the information
regarding the WLAN comprises an indication of handover
functionality supported by the WLAN. 23. The method of
any previous embodiment, wherein the information 



regarding the WLAN comprises an indication of at least
one service available on the WLAN. 24. The method of
any previous embodiment, wherein information regarding
the WLAN from which an indication to the WTRU is
generated is updated manually. 25. The method of any
previous embodiment, wherein information regarding the
WLAN from which an indication to the WTRU is generated
is updated dynamically. 26. The method of any previous
embodiment, wherein it is determined if the WTRU
should establish a communicative coupling with the
WLAN.27. The method of any previous embodiment,
wherein the WTRU establishes a communicative coupling
with the WLAN if it is determined that the WTRU should
do so. 28. The method of any previous embodiment,
wherein the WTRU acquires WLAN system information
through a Probe Request/Response message pair with the
WLAN. 29. The method of any previous embodiment,
wherein the WTRU acquires WLAN system information by
accessing a data base within the WLAN. 30. The method
of any previous embodiment, wherein the WTRU
determines if it should establish a communicative
coupling with the WLAN. 31. The method of any previous
embodiment, wherein the cellular network determines if
the WTRU should establish a communicative coupling
with the WLAN 32. The method of any previous
embodiment, wherein the WTRU establishing a
communicative coupling with the WLAN includes the WTRU
scanning for the WLAN. 33. The method embodiment 32,
wherein the scanning is active. 34. The method
embodiment 32, wherein the scanning is passive. 35.
The method embodiment 32, wherein the scanning is
performed periodically. 36. The method of any previous
embodiment, wherein a plurality of available WLANs are
detected in the vicinity of the WTRU with which the
WTRU can establish a communicative coupling.37. The
method of embodiment 36, wherein the WTRU computes a
list of the available WLANs. 38. The method of
embodiment 37, wherein the preferred WLAN with which
the WTRU can establish a communicative coupling is
determined. 39. The method of embodiment 38, wherein
the WTRU determines the preferred WLAN by evaluating
WLAN information including at least one of system
operator, quality of service (QoS) and data
transmission speed. 40. A method for use by a wireless
transmit/receive unit (WTRU) in communication with a
first network using a first access technology, to
facilitate its handover to a preferred network using a
second access technology. 41. The method of embodiment
40, wherein media independent handover (MIH)
functionality and/or MIH information is used to
facilitate the handover. 42. The method of embodiment
41, wherein MIH information is 



available for each of a plurality of identified
networks. 43. The method of any of embodiments 41-42,
wherein the MIH information includes at least one of a
network identifier, a network location, a system
operator identifier, a system capability, a quality of
service (QoS) parameter, and a radio access type. 44.
The method of any of embodiments 41-42, wherein the
MIH information includes a network data transmission
speed for at least one network. 45. The method of any
of embodiments 41-42, wherein the MIH information
includes a network policy setting for at least one
network.46. The method of any of embodiments 41-45,
wherein the MIH information is received over a beacon
frame. 47. The method of any of embodiments 41-45,
wherein the MIH information is received over a
dedicated frame. 48. The method of any of embodiments
41-45, wherein the MIH information is received over a
broadcast channel. 49. The method of any of
embodiments 41-48, wherein at least some of the MIH
information is retrieved from a database on a network.
50. The method of any of embodiments 41-49, wherein
the MIH information is evaluated to determine the
preferred network. 51. The method of any of
embodiments 40-50, wherein handover of the WTRU to the
preferred network is initiated. 52. A multi-mode
wireless transmit/receive unit (WTRU). 53. The WTRU of
embodiment 52, able to receive and process information
regarding at least one wireless local area network
WLAN in its vicinity. 54. The WTRU of any of
embodiments 52-53, able to determine which of a
plurality of possible communication couplings is a
preferred coupling. 55. The WTRU of any of embodiments
52-54, able to establish a preferred communication
coupling.56. The WTRU of any of embodiments 52-55,
comprising a cellular component for communicating via
a communicative coupling with a cellular network. 57.
The WTRU of any of embodiments 52-56, comprising a
WLAN component for communicating via a communicative
coupling with a WLAN. 58. The WTRU of any of
embodiments 52-57, comprising a media independent
handover-handover (MIHHO) component. 59. The WTRU of
embodiment 58, wherein the MIHHO component is able to
facilitate the discovery of available networks,
determine which of a plurality of possible
communication couplings is a preferred coupling, and
facilitate establishing the preferred communication
coupling. 60. The WTRU of any of embodiments 56-59,
wherein the cellular network is one of a Code Division
Multiple Access (CDMA) system, a Global System for
Mobile communications (GMS) system, a General Packet
Radio System (GPRS) and a 3GPP compliant system 61.
The WTRU of any of embodiments 53-60, wherein the WLAN
is an IEEE 802.X compliant WLAN. 62. The WTRU of any
of embodiments 52-61, comprising a Global 



Positioning System (GPS) receiver that provides to the
cellular network information regarding the position of
the WTRU. 63. The WTRU of any of embodiments 52-62,
configured to acquire information regarding a WLAN in
its vicinity through at least one of messages received
from the cellular network containing information
regarding the WLAN, a Probe Request/Response message
pair with the WLAN, and accessing a data base within
the WLAN, and to extract the WLAN information
therefrom.64. The WTRU of any of embodiments 58-63,
wherein the MIHHO component is configured to use WLAN
information to determine if the WTRU should establish
a communicative coupling with the WLAN. 65. The WTRU
of any of embodiments 53-64, wherein establishing the
preferred communication coupling is begun by scanning
for the WLAN. 66. The WTRU of embodiment 65, wherein
the scanning is active or passive. 67. The WTRU of any
of embodiments 65-66, wherein the scanning is
performed periodically until the WTRU detects the
WLAN. 68. The WTRU of any of embodiments 52-67,
wherein a plurality of available WLANs are detected in
the vicinity of the WTRU with which the WTRU can
establish a communicative coupling. 69. The WTRU of
any of embodiments 58-68, wherein the MIHHO component
is configured to determine a preferred WLAN with which
to establish a communicative coupling. 70. The WTRU of
any of embodiments 58-69, wherein the MIHHO component
is configured to determine a preferred WLAN by
evaluating WLAN information comprising at least one of
system operator, quality of service (QoS) and data
transmission speed. 71. The WTRU of any of embodiments
58-70, wherein the MIHHO component is configured to
receive MIH information to facilitate a handover of
the WTRU between a WLAN and a cellular network. 72.
The WTRU of embodiment 71, the MIH information
comprising for each of a plurality of identified
networks a network identifier, a network.. location, a
system operator identifier, a system capability, a
quality of service (QoS) parameter, and a radio access
type. 73. The WTRU of any of embodiments 71-72,
wherein the MIH information comprises a data
transmission speed of each network. 74. The WTRU of
any of embodiments 71-73, wherein the MIH information
comprises a network policy setting of each network.
75. The WTRU of any of embodiments 71-74, wherein the
MIH information is received over a beacon frame. 76.
The WTRU of any of embodiments 71-74, wherein the MIH
information is received over a dedicated frame. 77.
The WTRU of any of embodiments 71-74, wherein the MIH
information is received over a broadcast channel. 78.
The WTRU of any of embodiments 71-77, wherein some of
the MIH information is retrieved from a database on a
network and is not transmitted as broadcast
information. 



79. A wireless local area network (WLAN) access point
(AP). 80. The AP of embodiment 79 comprising a media
independent handover (MIH) device configured to
transmit MIH information to facilitate a handover
between the WLAN and a cellular network of a wireless
transmit/receive unit (WTRU). 81. The AP of embodiment
80, wherein the MIH information comprises for each of
a plurality of identified networks a network
identifier, a network006/001551 location, a system
operator identifier, a system capability, a quality of
service (QoS) parameter, and a radio access type. 82.
The AP of any of embodiments 80-81, wherein the MIH
information comprises a data transmission speed of
each network. 83. The AP of any of embodiments 80-82,
wherein the MIH information comprises a network policy
setting of each network. 84. The AP of any of
embodiments 80-83, wherein the MIH information is sent
over a beacon frame. 85. The AP of any of embodiments
80-83, wherein the MIH information is sent over a
dedicated frame. 86. The AP of any of embodiments
80-83, wherein the MIH information is sent over a
broadcast channel. 87. The AP of any of embodiments
80-86, wherein some of the MIH information is
retrieved from a database on a network. 88. The AP of
any of embodiments 80-87, the MIH information
comprising for each of a plurality of identified
networks a network identifier, a network location, a
system operator identifier, a system capability, a
quality of service (QoS) parameter, and a radio access
type. 89. The AP of any of embodiments 80-88, wherein
the MIH information comprises a data transmission
speed of each network. 90. The AP of any of
embodiments 80-89, wherein the MIH information
comprises a network policy setting of each network.91.
The AP of any of embodiments 80-90, wherein the MIH
information is sent over a beacon frame. 92. The AP of
any of embodiments 80-90, wherein the MIH information
is sent over a dedicated frame. 93. The AP of any of
embodiments 80-90, wherein the MIH information is sent
over a broadcast channel. 94. The AP of any of
embodiments 80-93, wherein some of the MIH information
is retrieved from a database on a network.CLAIMS What
is claimed is: 1. A method for a multi-mode wireless
transmit/receive unit (WTRU) in communication with a
cellular network to become aware of and establish a
communicative coupling with an accessible wireless
local area network (WLAN), comprising: providing a
communicative coupling between the WTRU and the
cellular communication system; providing the cellular
system with the locations of WLANs within its service
area; 



tracking the position of the WTRU; comparing the
position of the WTRU with the known locations of the
WLANs; detecting when the WTRU is in the vicinity of a
WLAN such that the WTRU can establish a communicative
coupling with the WLAN; notifying the WTRU that a WLAN
is in its vicinity; determining if the WTRU should
establish a communicative coupling with the WLAN; and
if affirmative, the WTRU establishing a communicative
coupling with the WLAN. 2. The method of claim 1
wherein the cellular network is one of a Code Division
Multiple Access (CDMA) system, a Global System for
Mobile communications (GMS) system, a General Packet
Radio System (GPRS) and a 3GPP compliant system, and
the WLAN is an IEEE 802.X compliant WLAN. 3. The
method of claim 1 wherein the step of providing the
cellular system with the locations of WLANs comprises
maintaining in a database in the cellular
communication system the locations of WLANs with
service areas that overlap the service area of the
cellular communication system.4. The method of claim 1
wherein the tracking step comprises using information^
derived from at least one of triangulation, Universal
Geographical Area Descriptions, Global Position
Systems, Temporary Mobile Station Identifier (TMSI)
spaces, and radio frequency (RF) signatures. 5. The
method of claim 1 wherein the notifying step comprises
the cellular networking sending to the WTRU
information regarding the WLAN in a dedicated message
or a beacon frame. 6. The method of claim 5 wherein
the information regarding the WLAN comprises an
indication of at least one of a level of handover
functionality supported and services that are
available on the WLAN. 7. The method of claim 6
wherein information from which the indication is
generated is updated manually or dynamically. 8. The
method of claim 1 wherein after the notifying step the
WTRU acquires WLAN system information through a Probe
Request/Response message pair with the WLAN or by
accessing a data base within the WLAN. 9. The method
of claim 1 wherein the step of determining if the WTRU
should establish a communicative coupling with the
WLAN is performed by the WTRU or by the cellular
network. 10. The method of claim 1 wherein the step of
establishing a communicative coupling with the WLAN
comprises the WTRU scanning for the WLAN. 11. The
method of claim 10 wherein the scanning is active or
passive. 12. The method of claim 10 wherein the
scanning is performed periodically until the WTRU
detects the WLAN.13. The method of claim 1 wherein a
plurality of available WLANs are detected in the
vicinity of the WTRU with which the WTRU can establish
a communicative coupling, the WTRU computes a list of
the available WLANs, and the determining step
comprises determining a preferred WLAN with which to
establish a communicative coupling. 



14. The method of claim 13 wherein the WTRU determines
the preferred WLAN by evaluating WLAN information
comprising at least one of system operator, quality of
service (QoS) and data transmission speed. 15. A
multi-mode wireless transmit/receive unit (WTRU) able
to receive and process information regarding at least
one wireless local area network WLAN in its vicinity,
determine which of a plurality of possible
communication couplings is a preferred coupling, and
establish the preferred communication coupling,
comprising: a cellular component for communicating via
a communicative coupling with a cellular network; a
WLAN component for communicating via a communicative
coupling with a WLAN; and a media independent
handover-handover (MIHHO) component for facilitating
the discovery of available networks, determining which
of a plurality of possible communication couplings is
a preferred coupling, and facilitating establishing
the preferred communication coupling. 16. The WTRU of
claim 15 wherein the cellular network is one of a Code
Division Multiple Access (CDMA) system, a Global
System for Mobile communications (GMS) system, a
General Packet Radio System (GPRS) and a 3GPP
compliant system, and the WLAN is an IEEE 802.X
compliant WLAN. 17. The WTRU of claim 15 further
comprising a Global Positioning System (GPS) receiver
that provides to the cellular network information
regarding the position of the WTRU.:I. 18. The WTRU of
claim 15 configured to acquire information regarding
the WLAN through at least one of messages received
from the cellular network containing information
regarding the WLAN, a Probe Request/Response message
pair with the WLAN, and accessing a data base within
the WLAN, and to extract the WLAN information
therefrom. 19. The WTRU of claim 18 wherein the MIHHO
component is configured to use the WLAN information to
determine if the WTRU should establish a communicative
coupling with the WLAN. 20. The WTRU of claim 15
wherein establishing the preferred communication
coupling is begun by scanning for the WLAN. 21. The
WTRU of claim 20 wherein the scanning is active or
passive. 22. The WTRU of claim 20 wherein the scanning
is performed periodically until the WTRU detects the
WLAN. 23. The WTRU of claim 20 wherein a plurality of
available WLANs are detected in the vicinity of the
WTRU with which the WTRU can establish a communicative
coupling, and the MIHHO component is configured to
determine a preferred WLAN with which to establish a
communicative coupling. 24. The WTRU of claim 23
wherein the MIHHO component is configured to determine
the preferred WLAN by evaluating WLAN information
comprising at least one of system operator, quality of
service (QoS) and data transmission speed. 25. A
wireless local area network (WLAN) access point
comprising: 



a media independent handover (MIH) device configured t
o transmit MIH information to facilitate a handover
between the WLAN and a cellular network of a wireless
transmit/receive unit (WTRU), the MIH information
comprising foreach of a plurality of identified
networks a network identifier, a network location, a
system operator identifier, a system capability, a
quality of service (QoS) parameter, and a radio access
type. 26. The WLAN access point of claim 25, wherein
the MIH information further comprises a data
transmission speed of each network. 27. The WLAN
access point of claim 25, wherein the MIH information
further comprises a network policy setting of each
network. 28. The WLAN access point of claim 25,
wherein the MIH information is sent over a beacon
frame. 29. The WLAN access point of claim 25, wherein
the MIH information is sent over a dedicated frame.
30. The WLAN access point of claim 25, wherein the MIH
information is sent over a broadcast channel. 31. The
WLAN access point of claim 25, wherein some of the MIH
information is retrieved from a database on a network
and is not transmitted as broadcast information. 32. A
wireless transmit/receive unit (WTRU) comprising: a
media independent handover (MIH) device configured to
receive MIH information to facilitate a handover of
the WTRU between a WLAN and a cellular network, the
MIH information comprising for each of a plurality of
identified networks a network identifier, a network
location, a system operator identifier, a system
capability, a quality of service (QoS) parameter, and
a radio access type.33. The WTRU of claim 32, wherein
the MIH information further comprises a data
transmission speed of each network. 34. The WTRU of
claim 32, wherein the MIH information further
comprises a network policy setting of each network.
35. The WTRU of claim 32, wherein the MIH information
is received over a beacon frame. 36. The WTRU of claim
32, wherein the MIH information is received over a
dedicated frame. 37. The WTRU of claim 32, wherein the
MIH information is received over a broadcast channel.
38. The WTRU of claim 32, wherein some of the MIH
information is retrieved from a database on a network
and is not transmitted as broadcast information. 39. A
network access point comprising: a media independent
handover (MIH) device configured to transmit MIH
information to facilitate a handover between the
network and a cellular network of a wireless
transmit/receive unit (WTRU), the MIH information
comprising for each of a plurality of identified
networks a network identifier, a network location, a
system operator identifier, a system capability, a
quality of service (QoS) parameter, and a radio access
type. 40. The network access point of claim 39,
wherein the MIH information 



comprises a data transmission speed of each network.
41. The network access point of claim 39, wherein the
MIH information comprises a network policy setting of
each network.42. The network access point of claim 39,
wherein the MIH information is sent over a beacon
frame. 43. The network access point of claim 39,
wherein the MIH information is sent over a dedicated
frame. 44. The network access point of claim 39,
wherein the MIH information is sent over a broadcast
channel. 45. The network access point of claim 39,
wherein some of the MIH information is retrieved from
a database on a network and is not transmitted as
broadcast information. 46. A method for use by a
wireless transmit/receive unit (WTRU) comprising:
providing a communicative coupling between the WTRU
and a first network using a first access technology;
receiving MIH information to facilitate a handover of
the WTRU between the first network and a preferred
network using a second access technology, the MIH
information comprising for each of a plurality of
identified networks a network identifier, a network
location, a system operator identifier, a system
capability, a quality of service (QoS) parameter, and
a radio access type; evaluating the MIH information to
determined the preferred network; and initiating a
handover of the WTRU to the preferred network. 47. The
method of claim 46, wherein the MIH information
further comprises a data transmission speed of each
network. 48. The method of claim 46, wherein the MIH
information further comprises a network policy setting
of each network.49. The method of claim 46, wherein
the MIH information is received over a beacon frame.
50. The method of claim 46, wherein the MIH
information is received over a dedicated frame. 51.
The method of claim 46, wherein the MIH information is
received over a broadcast channel. 52. The method of
claim 46, wherein some of the MIH information is
retrieved from a database on a network and is not
transmitted as broadcast information. 


