
PREPARATION OF POLYMER CONJUGATES OF THERAPEUTIC,
AGRICULTURAL, AND FOOD ADDITIVE COMPOUNDS BACKGROUND
OF THE INVENTION Field of the Invention This invention
relates to processes for making polymer conjugates of
therapeutic, agricultural, and food additive
compounds. More specifically, the invention relates to
processes employing Mitsunobu reaction conditions to
prepare conjugates for use in treating various
mammalian, particularly human, diseases and disorders
as well as in agriculture and as food additives. In
certain aspects, the invention relates to using
Mitsunobu conditions with an alcohol, particularly an
alcohol-containing polymer, and an amine to form the
desired conjugate. State of the Art Attachment of
biologically active compounds to polymers has received
significant attention and has become a common method t
o control various characteristics, e.g.,
biodistribution, pharmacokinetics, and toxicity, of
such compounds. A frequent choice of polymer for use
in making polymer conjugates of biologically active
compounds is polyethylene glycol (PEG). It is widely
used as a covalent modifier of both small and large
biologically active molecules. For discussions of such
conjugates, see, Eur. Polym. J. 19, No. 12, pages.
1177-1183 (Zaplinsky et al., 1983) et al., Journal of
Controlled Release 10 (1989) 145-154 (Veronese et al.,
1989), and Advanced Drug Delivery Reviews, 16, 157-182
(Zaplinsky, 1995). It has recently been discovered
that polymer conjugates of, for example, a4bi (VLA-4)
antagonists have greatly improved serum half-life.
These polymer compounds can be prepared using various
synthetic methods, including carboxamide formation by
reacting an ester of the active molecule with a
polymer amine, carbamate formation between a n amine
of the active molecule and a polymer chloroformate, or
carbamate formation between an isocyanate of the
active molecule and a polymer alcohol. The overall
yields from these methods are typically less than
desirable, often involving multiple steps and
purification means. It is therefore necessary to
design a process which isolates a conjugate of a VLA-4
inhibitor in quantitative or near quantitative yields.
The importance of such polymer conjugates indicates
that there is a need for convenient and efficient
syntheses of such materials.SUMMARY OF THE INVENTION
This invention provides an improved synthesis of
polymer conjugates of agricultural, therapeutic, and
food additive compounds. The process of this invention
produces the final conjugate products in excellent
yields. In a preferred aspect, the invention provides
a process for the preparation of conjugates by
condensing polymeric alcohols with amines using
Mitsunobu reaction conditions. In another preferred
aspect, the invention provides a process for the
preparation of conjugates by condensing polymeric
amines with alcohols using Mitsunobu reaction
conditions. In one aspect, the invention provides a
process for the preparation of conjugates of active
compounds, comprising the steps of: a) reacting a
polymeric alcohol with a nucleophile in the presence
of a trivalentphosphine and an appropriate
azodicarbonyl compound, e.g., diethylazodicarboxylate
or azodicarbonyldipiperidide, to form the conjugate;
and b) isolating the conjugate. In a specific aspect,
the active compounds and the resulting conjugates
exhibit VLA-4 antagonistic properties. In another
aspect, the invention provides a process for the
preparation of conjugates 



of formula I below: I B is a bio-compatible polymer
moiety; q is from about 1 to about 100; A at each
occurrence is independently a compound having
biological or agricultural activity or A is a food
additive compound. This process comprises a) reacting
polymeric alcohol of formula Ia O _ - OH ,Ia with a
nucleophile of formula H-Nu in the presence of a
trivalentphosphine and an appropriately substituted
azodicarbonyl compound to form the compound of formula
I, where Nu is a radical corresponding to formula A
above and the H is an acidic hydrogen on Nu; and b)
isolating the compound of formula I.DETAILED
DESCRIPTION OF THE INVENTION As noted above, this
invention provides processes for the preparation of
conjugates of agricultural, therapeutic, and food
additive compounds (hereinafter "active compounds").
The conjugates comprise one or more polymer moieties
covalently attached to one or more active compounds
where the resulting conjugates have the same type of
activity as the active compound. In one aspect, the
active compounds and resulting conjugates are
compounds that inhibit leukocyte adhesion and, in
particular, leukocyte adhesion mediated, at least in
part, by a integrins. In a preferred aspect, the A
group in the conjugates of Formula I can be
represented by formula Il wherein J is selected from:
a) a group of formula (a): wherein R3 1 is a covalent
bond to the polymer moiety which optionally comprises
a linker, or R3 1 is -H, R31' , -NH2, -NHR31' or -N(R
31>)2, -NC3-C6cyclic, -OR31' , -SR31' , wherein each
R31 is independently an optionally substituted
straight or branched Ci-C 6alkyl, optionally
substituted C3-C6cycloalkyl, optionally substituted
aryl, optionally substituted heteroaryl, and R32 is a
covalent bond to the polymer moiety which optionally
comprises a linker, or R32 is -H, -NO2, haloalkyl or
the group -N(MR 4 1)R42 wherein M is a covalent bond,
-C(O)- Or-SO2- , R4 1 is R41' , N(R41')2, or -OR41' ,
wherein each R41' is independently hydrogen, an
optionally substituted straight or branched Ci-C
6alkyl, optionally substituted cycloalkyl, optionally
substituted aryl, optionally substituted heterocyclic
or an optionally substituted heteroaryl, wherein
optional substitutions are halide, Ci-C- balkyl, or
-OCr C6alkyl,and R42 is hydrogen or R41'; and b) a
group of formula (b): (R)n (b ) wherein R is selected
from the group consisting of a covalent bond to the
polymer moiety, amino, substituted amino, alkyl and
substituted alkyl wherein each amino, substituted
amino, alkyl and substituted alkyl is optionally
covalently bound to the polymer moiety wherein, in
each case, the polymer moiety optionally comprises a
linker which covalently links the polymer moiety; Ar1
is selected from the group consisting of aryl,
substituted aryl, heteroaryl and 



substituted heteroaryl wherein each of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to the
polymer moiety wherein the polymer moiety optionally
comprises a linker which covalently links the polymer
moiety to Ar1; Ar2 is selected from the group
consisting of aryl, substituted aryl, heteroaryl and
substituted heteroaryl wherein each of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to the
polymer moiety wherein the polymer moiety optionally
comprises a linker which covalently links the polymer
moiety to Ar2; X is selected from the group consisting
of -NR1- , -O-, -S-, -SO-, -SO2 and optionally
substituted -CH2- where R1 is selected from the group
consisting of hydrogen and alkyl; T is selected from:
a) a group of formula (c) wherein Y is selected from
the group consisting of -O- and -NR1- wherein R1 is
selected from the group consisting of hydrogen and
alkyl; W is selected from the group consisting of a
covalent bond to a polymer moiety which optionally
comprises a linker and -NR2R3 wherein R2 and R3 are
independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, and where R2 and
R3, together with the nitrogen atom bound thereto,
form aheterocyclic ring or a substituted heterocyclic
ring wherein each of alkyl, substituted alkyl,
heterocyclic and substituted heterocyclic is
optionally covalently bound to a polymer moiety which
further optionally comprises a linker; m is an integer
equal to 0, 1 or 2; n is an integer equal to O1 1 o r
2 ; and b) a group of formula (d) wherein G is a n
optionally substituted aryl o r optionally substituted
heteroaryl 5 or 6 membered ring containing 0 to 3
nitrogens, wherein said aryl or heteroary optionally
further comprises a covalent bond to a polymer moiety
which optionally comprises a linker; R6 is a covalent
bond to a polymer moiety which optionally comprises a
linker, or R6 is -H; R55 is selected from the group
consisting of alkoxy, substituted alkoxy, cycloalkoxy,
substituted cycloalkoxy, aryloxy and substituted
aryloxy, and -OH; provided that: A . at least one of J
, A r1, Ar2, and T contains a covalent bond to the
polymer moiety; B. when J is covalently bound to the
polymer moiety, n is one and X is not -O-, -S-, -SO-,
or -SO 2-; and C. when X is -O-, then m is two. In a
preferred embodiment, only one of J , A r1, A r2, and
T contains a covalent bond to a polymer moiety. The
compound H-Nu employed in the conjugation reaction is
a compound containing a n acidic hydrogen covalently
bonded to Nu. Preferred compounds of formula H-Nu can
be represented by the formula 11.111.1 wherein J and
Ar2 carry the same definitions as set forth for
Formula II; 



T is a group carrying an acidic hydrogen; and R55 is a
acid protecting group. Suitable T groups include
heterocyclic groups, imides, phenols, phosphoric
monoand diesters, carboxylic acids, hydroxamates,
thiols, thioamides, b-keto esters, and 1,3- diketones,
A preferred T group is a group of formula (c) wherein
Y is selected from the group consisting of -O- and
-NR1- wherein R1 is selected from the group consisting
of hydrogen and alkyl; W is a group containing an
acidic hydrogen, preferably on a nitrogen atom
adjacent a carbonyl, where the W group optionally
connected to Y(CO) by a linker. Another preferred T
group is a group of formula (d) wherein G is an
optionally substituted aryl or optionally substituted
heteroaryl 5 or 6 membered ring containing 0 to 3
nitrogens; and R6 is hydrogen. It should be understood
that the value for q is calculated based on the ratio
of the number of polymer moieties and the number of
A-moieties. In other words, when q is 1.5, this
contemplates, for example, the following formula
I':Preferred conjugates of formula I prepared by the
invention include those of formula Ia below. Ia and
pharmaceutically acceptable salts thereof, wherein B
is a polymer moiety optionally covalently attached to
a carrier; q is from about 1 to about 100; A at each
occurrence is independently a compound of formula Ha
(R) n Ha wherein R is selected from the group
consisting of a covalent bond to the polymer moiety,
amino, substituted amino, alkyl and substituted alkyl
wherein each amino, substituted amino, alkyl and
substituted alkyl is optionally covalently bound to
the polymer moiety wherein, in each case, the polymer
moiety optionally comprises a linker which covalently
links the polymer moiety; Ar1 is selected from the
group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl wherein each of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to the
polymer moiety wherein the polymer moiety optionally
comprises a linker which covalently links the polymer
moiety to Ar1; Ar2 is selected from the group
consisting of aryl, substituted aryl, heteroaryl and
substituted heteroaryl wherein each of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to the
polymer moiety wherein the polymer moiety optionally
comprises a linker which covalently links the polymer
moiety to Ar2;X is selected from the group consisting
of -NR1-, -O-, -S-, -SO-, -SO2 and optionally
substituted -CH2- where R1 is selected from the group
consisting of hydrogen and alkyl; Y is selected from
the group consisting of -O- and -NR1- wherein R1 is
selected from the group consisting of hydrogen and
alkyl; W is selected from the group consisting of a
covalent bond to a polymer moiety which optionally
comprises a linker and -NR2R3 wherein R2 and R3 are
independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, and where R2 



and R3, together with the nitrogen atom bound thereto,
form a heterocyclic ring or a substituted heterocyclic
ring wherein each of alkyl, substituted alkyl,
heterocyclic and substituted heterocyclic is
optionally covalently bound to a polymer moiety which
further optionally comprises a linker; m is an integer
equal to 0, 1 or 2; n is an integer equal to 0, 1 or
2; and pharmaceutically acceptable salts thereof;
provided that A. at least one of R, Ar1, Ar2,W and
-NR2R3 contain a covalent bond to the polymer moiety;
B. when R is covalently bound to the polymer moiety, n
is one and X is not -O-, -S-, -SO-, or -SO2-; C. when
X is -O- or -NR1-, then m is two;, and D. the
conjugate of formula Ia has a molecular weight of no
more than 100,000. Preferred conjugates of formula I
prepared by the invention include those of formula Ib
below: Ib wherein each A is independently a compound
of formula lib below:and wherein q is about 1 to about
100; B is a polymer moiety optionally covalently
attached to a carrier; Ar1 is selected from the group
consisting of aryl, substituted aryl, heteroaryl and
substituted heteroaryl wherein each of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to a polymer
moiety wherein the PEG moiety optionally comprises a
linker which covalently links the PEG moiety to Ar1;
Ar2 is selected from the group consisting of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally
covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which
covalently links the polymer moiety to Ar2; Y is
selected from the group consisting of -O- and -NR1-
wherein R1 is selected from the group consisting of
hydrogen and alkyl; W is selected from the group
consisting of a covalent bond to a polymer moiety
which optionally comprises a linker and -NR2R3 wherein
R2 and R3 are independently selected from the group
consisting of hydrogen, alkyl, substituted alkyl, and
where R2 and R3, together with the nitrogen atom bound
thereto, form a heterocyclic ring or a substituted
heterocyclic ring wherein each of alkyl, substituted
alkyl, heterocyclic and substituted heterocyclic is
optionally covalently bound to the polymer moiety
which further optionally comprises a linker; provided
that at least one of Ar1, Ar2,W and -NR2R3 is
covalently bound to a polymer moiety which optionally
comprises a linker; and further provided that the
conjugate of formula Ib has a molecular weight of no
more than 100,000. Preferred conjugates of formula I
formed by the process of the invention include those
of formula Ic below:Ic wherein each A is independently
a compound of formula Hc below: and wherein q is about
1 to about 100; B is a polymer moiety optionally
covalently attached to a carrier; R is selected from
the group consisting of a covalent bond to a polymer
moiety, amino, substituted amino, alkyl and
substituted alkyl wherein each amino, substituted
amino, 



alkyl and substituted alkyl is optionally covalently
bound to the polymer moiety wherein, in each case, the
polymer moiety optionally comprises a linker which
covalently links the polymer moiety; Ar1 is selected
from the group consisting of aryl, substituted aryl,
heteroaryl and substituted heteroaryl wherein each of
aryl, substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to a polymer
moiety wherein the polymer moiety optionally comprises
a linker which covalently links the polymer moiety to
Ar1; Ar2 is selected from the group consisting of
aryl, substituted aryl, heteroaryl and substituted
heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally
covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which
covalently links the polymer moiety to Ar2; Y is
selected from the group consisting of -O- and -NR1-
wherein R1 is selected from the group consisting of
hydrogen and alkyl; W is selected from the group
consisting of a covalent bond to a polymer moiety
which optionally comprises a linker and -NR2R3 where
R2 and R3, together with the nitrogen atom bound
thereto, form a heterocyclic ring or a substituted
heterocyclic ring wherein each of alkyl, substituted
alkyl, heterocyclic and substituted heterocyclic is
optionally covalently bound to a polymer moiety which
further optionally comprises a linker; n is an integer
equal to 0, 1 or 2; and pharmaceutically acceptable
salts thereof;provided that at least one of R1Ar1,
Ar2,W and -NR2R3 is covalently bound to a polymer
moiety which optionally comprises a linker; and
further provided that the conjugate of formula Ic has
a molecular weight of no more than 100,000. Preferred
conjugates of formula I include those of formula Id
below. Id wherein each A is independently a compound
of formula Hd below: and wherein q is about 1 to about
100; B is a polymer moiety optionally covalently
attached to a carrier; R is selected from the group
consisting of a covalent bond to a polymer moiety,
amino, substituted amino, alkyl and substituted alkyl
wherein each amino, substituted amino, alkyl and
substituted alkyl is optionally covalently bound to a
polymer moiety wherein, in each case, the polymer
moiety optionally comprises a linker which covalently
links the polymer moiety; Ar1 is selected from the
group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl wherein each of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl is optionally covalently bound to a polymer
moiety wherein the polymer moiety optionally comprises
a linker which covalently links the polymer moiety to
Ar1; Ar2 is selected from the group consisting of
aryl, substituted aryl, heteroaryl and substituted
heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally
covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which
covalently links the polymer moiety to Ar2;R2 and R3
are independently selected from the group consisting
of hydrogen, alkyl, substituted alkyl, and where R2
and R3, together with the nitrogen atom bound thereto,
form a heterocyclic ring or a substituted heterocyclic
ring wherein each of alkyl, substituted alkyl,
heterocyclic and substituted heterocyclic is
optionally covalently bound to a polymer moiety which
further optionally comprises a linker; n is an integer
equal to 0, 1 or 2; and 



pharmaceutically acceptable salts thereof; provided
that at least one of R, Ar1, Ar2, and -NR2R3 is
covalently bound to a polymer which optionally
comprises a linker; and further provided that the
conjugate of formula Id has a molecular weight of no
more than 100,000. Preferred conjugates of formula I
include those of formula Ie below: Ie wherein each A
is independently a compound of formula He below: and
wherein q is about 1 to about 100; B is a polymer
moiety optionally covalently attached to a carrier;
Ar1 is selected from the group consisting of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally
covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which
covalently links the polymer moiety to Ar1;Ar2 is
selected from the group consisting of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally
covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which
covalently links the polymer moiety to Ar2; R2 and R3
are independently selected from the group consisting
of hydrogen, alkyl, substituted alkyl, and where R2
and R3, together with the nitrogen atom bound thereto,
form a heterocyclic ring or a substituted heterocyclic
ring wherein each of alkyl, substituted alkyl,
heterocyclic and substituted heterocyclic is
optionally covalently bound to a polymer moiety which
further optionally comprises a linker; and
pharmaceutically acceptable salts thereof; provided
that at least one of Ar1, Ar2 and -NR2R3 is covalently
bound to a polymer moiety which optionally comprises a
linker; and further provided that the conjugate of
formula Ie has a molecular weight of no more than
100,000. Preferred conjugates of formula I include
those of formula If below: If wherein each A is
independently a compound of formula Hf below: and
wherein q is about 1 to about 100; B is a polymer
moiety optionally covalently attached to a carrier; R4
is covalently bound to a polymer moiety which
optionally comprises a linker;R5 is selected from the
group consisting of alkyl and substituted alkyl; Ar3
is selected from the group consisting of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl; X is selected from the group consisting of
-NR1-, -O-, -S-, -SO-, -SO2 and optionally substituted
-CH2- where R1 is selected from the group consisting
of hydrogen and alkyl; m is an integer equal to 0, 1
or 2; n is an integer equal to 0, 1 or 2; and
pharmaceutically acceptable salts thereof; provided
that: A. when R is covalently bound to the polymer
moiety, n is one and X is not -O-, -S-, -SO-, or -SO2-
; B. when X is -O- or -NR1-, then mis two;, and C. the
conjugate of formula If has a molecular weight of no
more than 100,000. Preferred conjugates of formula I
include those of formula Ig below: 



)q ig wherein each A is independently a compound of
formula Hg below: and wherein q is about 1 to about
100; B is a polymer moiety optionally covalently
attached to a carrier; R4 is covalently bound to a
polymer moiety which optionally comprises a linker; R5
is selected from the group consisting of alkyl and
substituted alkyl;Ar3 is selected from the group
consisting of aryl, substituted aryl, heteroaryl and
substituted heteroaryl; n is an integer equal to 0, 1
or 2; and pharmaceutically acceptable salts thereof;
provided that the conjugate of formula Ig has a
molecular weight of no more than 100,000. Preferred
conjugates of formula I include those of formula Ih
below: )a Ih wherein each A is independently a
compound of formula Nh below: and wherein q is about 1
to about 100; R4 is covalently bound to a polymer
moiety which optionally comprises a linker; Ar3 is
selected from the group consisting of aryl,
substituted aryl, heteroaryl and substituted
heteroaryl; pharmaceutically acceptable salts thereof;
provided that the conjugate of formula Ih has a
molecular weight of no more than 100,000. Preferred
conjugates of formula I include those of formula Ii
below: Ii wherein each A is independently a compound
of formula Hi below:or a pharmaceutically acceptable
salt thereof, and provided that the conjugate of
formula Ii has a molecular weight of no more than
100,000. Preferably, when Ar1 is not bound to a
polymer moiety, Ar1 in formulae Na -lie and Ar3 in
formulae llf-llh is selected from the group consisting
of: phenyl, 4-methylphenyl, 4-f-butylphenyl,
2,4,6-trimethylphenyl, 2-fluorophenyl, 3-fluorophenyl,
4-fluorophenyl, 2,4-difluorophenyl,
3,4-difluorophenyl, 3,5-difluorophenyl,
2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl,
3,4-dichlorophenyl, 3,5-dichlorophenyl,
3-chloro-4-fluorophenyl, 



4-bromophenyl, 2-methoxyphenyl, 3-methoxyphenyl,
4-methoxyphenyl, 3,4-dimethoxyphenyl,
4-f-butoxyphenyl,4-(3'-dimethylamino-/7-propoxy)-pheny
l, 2-carboxyphenyl, 2-(methoxycarbonyl)phenyl,
4-(H2NC(O)-)phenyl, 4-(H2NC(S)-)phenyl, 4-cyanophenyl,
4-trifluoromethylphenyl, 4-trifluoromethoxyphenyl,
3,5-di-(trifluoromethyl)phenyl, 4-nitrophenyl,
4-aminophenyl, 4-(CH3C(O)NH-)phenyl,
4-(phenylNHC(O)NH-)phenyl, 4-amidinophenyl,
4-methylamidinophenyl, 4-[CH3SC(=NH)-]phenyl,
4-chloro-3-[H 2NS(O)2-]phenyl, 1-naphthyl, 2-naphthyl,
pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyrimidin-2-yl, quinolin-8-yl, 2-(trifluoroacetyl)-1
,2,3,4-tetrahydroisoq uinolin-7-yl, 2-thienyl,
5-chloro-2-thienyl, 2,5-dichloro-4-thienyl,
1-L/-methylimidazol-4-yl, 1-L/-methylpyrazol-3-yl,
1-L/-methylpyrazol-4-yl, 1-L/-butylpyrazol-4-yl,
1-L/-methyl-3-methyl-5-chloropyrazol-4-yl,
1-L/-methyl-5-methyl-3-chloropyrazol-4-yl, 2-thiazolyl
and 5-methyl-1 ,3,4-thiadiazol-2-yl.Preferably, when A
is of the formulae Ha, lib, lie, Hd, and lie, and Ar1
is bound to a polymer moiety, then Ar1 is of the
formula: -Ar1-Z-(CH2CHR7O)PR8 wherein Ar1 is selected
from the group consisting of aryl, substituted aryl,
heteroaryl, and substituted heteroaryl, 



Z is selected from the group consisting of a covalent
bond, a linking group of from 1 to 40 atoms, -O-, and
-NR9- , where R9 is selected from the group consisting
of hydrogen and alky!, R7 is selected from the group
consisting of hydrogen and methyl; R8 is selected from
the group consisting of A, -(L)w-polymer carrier,
hydrogen, alkyl, substituted alkyl, aryl, substituted
aryl, and -CH2CHR7NR10R11 where R7 is as defined
above, R10 and R11 are independently selected from the
group consisting of hydrogen and alkyl, A is
represented by any of formulae Na through Hh above, L
is a linking group of from 1 to 40 atoms and w is zero
or one: and p is an integer of from about 100 to 2200,
preferably from about 200-1360. When A is of the
Formulae Ha or Mf, and R is not bound to a polymer
moiety, the substituent of the following formula:
where R5, X, m and n are as defined above, is
preferably selected from the group consisting of
azetidinyl, thiazolidinyl, piperidinyl, piperazinyl,
morpholino, thiomorpholinyl, pyrrolidinyl,
4-hydroxypyrrolidinyl, 4-oxopyrrolidinyl,
4-fluoropyrrolidinyl, 4,4-difluoropyrrolidinyl,
4-(thiomorpholin-4-ylC(0)0-)pyrrolidinyl,
4-[CH3S(O)2O-]pyrrolidinyl, 3-phenylpyrrolidinyl, 3-
thiophenylpyrrolidinyl, 4-amino-pyrrolidinyl,
3-methoxypyrrolidinyl, 4,4-dimethylpyrrolidinyl, A-
L/-Cbz-piperazinyl, 4-[CH3S(O)2-]piperazinyl,
5,5-dimethylthiazolindin-4-yl, 1,1-dioxothiazolidinyl,
1,1-dioxo-5,5-dimethylthiazolidin-2-yl and
1,1-dioxothiomorpholinyl.Preferably, when A is of the
formulae lla and the substituent of the formula: is
bound to the PEG moiety, then preferably the
substituent is of the formula: Z-(CH 2CHR 7O)pR8
wherein m is an integer equal to zero, one or two; Z
is selected from the group consisting of a covalent
bond, a linking group of from 1 to 40 atoms, -O-, and
-NR9- , where R9 is selected from the group consisting
of hydrogen and alkyl, R7 is selected from the group
consisting of hydrogen and methyl; R8 is selected from
the group consisting of A, -(L)w-polymer carrier,
hydrogen, alkyl, substituted alkyl, aryl, substituted
aryl, and -CH2CHR7NR10R11 where R7 is as defined
above, R10 and R11 are independently selected from the
group consisting of hydrogen and alkyl, A is
represented by any of formulae Ha through Hh above, L
is a linking group of from 1 to 40 atoms and w is zero
or one: and p is an integer of from about 100 to 2200,
preferably from about 200-1360. When A is of the
formula Ha, lib, Hc, Hd, He and when Ar2 is not bound
to a polymer moiety, then preferably Ar2 is selected
from the group consisting of phenyl, substituted
phenyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, and
4-pyridin-2-onyl. When A is of the formula Ha, lib,
He, lid, lie and when Ar2 is bound to a polymer
moiety, then Ar2 is preferably represented by the
formula:' I Z-(CH 2CHR 7O)pR8 where Ar2 is selected
from the group consisting of aryi, substituted aryi,
heteroaryl and substituted heteroaryl; Z is selected
from the group consisting of a covalent bond, a
linking group of from 1 to 40 atoms, -O-, and -NR9- ,
where R9 is selected from the group consisting of
hydrogen and alkyl, R7 is selected from the group
consisting of hydrogen and methyl; R8 is selected from
the group consisting of A, -(L)w-polymer carrier,
hydrogen, alkyl, 



substituted alkyl, aryi, substituted aryi, and
-CH2CHR7NR10R11 where R7 is as defined above, R10 and
R11 are independently selected from the group
consisting of hydrogen and alkyl, A is represented by
any of formulae Ha through Hh above, L is a linking
group of from 1 to 40 atoms and w is zero or one: and
p is an integer of from about 100 to 2200, preferably
from about 200-1360. In one preferred embodiment of
conjugates prepared by the inventive process, - YC(O)W
is -OC(O)NR 2R3. When A is of the formulae Ha, lib, or
Hc, -YC(O)W is -OC(O)NR 2R3and neither R2 nor R3 are
not bound to a polymer moiety, then preferably
-OC(O)NR 2R3 is selected from the group consisting of:
(CHa)2NC(O)O-, (piperidin-1 -yl)-C(O)O-,
(piperidin-4-yl)-C(O)O-, (
1-methylpiperidin-4-yl)-C(O)O-,
(4-hydroxypiperidin-1-yl)-C(O)O-,
(4-formyloxypiperidin-1-yl)-C(O)O-,
(4-ethoxycarbonylpiperidin-1-yl)-C(O)O-,
(4-carboxylpiperidin-1-yl)-C(O)O-,
(3-hydroxymethylpiperidin-1 -yl)-C(O)O-,
(4-hydroxymethylpiperidin-1-yl)-C(O)O-,
(4-phenyl-1-Boc-piperidin-4-yl)-C(O)O-,
(4-piperidon-1-yl ethylene ketal)-C(O)O-,
(piperazin-4-yl)-C(O)O-,(1-Boc-piperazin-4-yl)-C(O)O-,
(4-methylpiperazin-1-yl)-C(O)O-,
(4-methylhomopiperazin-1-yl)-C(0)0-,
(4-(2-hydroxyethyl)piperazin-1-yl)-C(O)O-,
(4-phenylpiperazin-1 -yl)-C(0)O,
(4-(pyridin-2-yl)piperazin-1]-yl)-C(O)O-,
(4-(4-trifluoromethylpyridin-2-yl)piperazin-1-yl)-C(0)
0-, (4-(pyrimidin-2-yl)piperazin-1-yl)-C(O)O-,
(4-acetylpiperazin-1-yl)-C(O)O-,
(4-(phenyl-C(O)-)piperazin-1 -yl)-C(O)O-,
(4-(ryridin-4'-yl-C(O)-)piperazin-1-yl)-C(O)O-,
(4-(phenyl-NHC(O)-)piperazin-1-y!)-C(O)O-,
(4-(phenyl-NHC(S)-)piperazin-1-yl)-C(O)O-,
(4-methanesulfonylpiperazin-1-yl)-C(O)O-,
(4-trifluoromethanesulfonylpiperazin-i -yl)-C(0)O-,
(morpholin-4-yl)-C(O)O-, (thiomorpholin-4-yl)-C(O)O-,
(thiomorpholin-4'-yl sulfone)-C(O)O-,
(pyrrolidin-1-yl)-C(O)O-, (2-methylpyrrolidin-1
-yl)-C(O)O-,
(2-(methoxycarbonyl)pyrrolidin-1-yl)-C(O)O-,
(2-(hydroxymethyl)pyrrolidin-1-yl)-C(O)O-,
(2-(N,N-dimethylamino)ethyl)(CH3)NC(O)O-,
(2-(N-methyl-N-toluene-4-sulfonylamino)ethyl)(CH
3)N-C(O)O-, 



(2-(morpholin-4-yl)ethyl)(CH3)NC(O)O-,
(2-(hydroxy)ethyl)(CH3)NC(O)O-,
bis(2-(hydroxy)ethyl)NC(O)O-,
(2-(formyloxy)ethyl)(CH3)NC(O)O-,
(CH3OC(O)CH2)HNC(O)O-, and
2-(phenylNHC(O)O-)ethyl-]HNC(O)O-. When A is of the
formulae Ha, lib, or Hc, -YC(O)W is -OC(O)NR2R3and R2
and/or R3 are/is bound to the PEG moiety, the PEG
moiety is preferably represented by the formula:Z ' is
selected from the group consisting of a covalent bond
and a linking group of from 1 to 4 0 atoms; R7 is
selected from the group consisting of hydrogen and
methyl; R8 is selected from the group consisting of A
, -(L) w-polymer carrier, hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, and -CH 2CHR 7NR10R11
where R7 is as defined above, R10 and R11 are
independently selected from the group consisting of
hydrogen and alkyl, A is represented by formula Il
above, L is a linking group of from 1 to 4 0 atoms and
w is zero o r one: and p is an integer of from about
100 to 2200. Preferred T groups in Formula 11.1 have
formula (d) below. where R6 is hydrogen. Preferred (d)
groups include those shown below in Table Table D
wherein R66 is a covalent bond to a polymer moiety
which optionally comprises a linker, orR66 is hydrogen
o r straight or branched Ci-C 6alkyl; R77 is a
covalent bond to a polymer moiety which optionally
comprises a linker, or R77 is hydrogen, halogen o r
straight or branched Cr C6alkoxy; and R88 is hydrogen.
Other (d) groups useful in the invention include those
shown in Table D1. Table D 1 Other preferred compounds
of formula 11.1 for use in the processes of the
invention have formula 11.1 -a:ll.1-a and
pharmaceutically acceptable salts thereof, wherein R55
is an acid protecting group, preferably C1-C6 alkoxy,
more preferably C2-C4 alkoxy; A r1 is selected from
the group consisting of alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted
cycloalkyl, heterocyclic, substituted heterocyclic,
heteroaryl and substituted heteroaryl; and R6 is
hydrogen. Preferred compounds of Formula 11.1 -a
include those wherein A r1 is phenyl o r a 5- o r
6-membered heteroaryl group having at least one
nitrogen atom, each of which is optionally substituted
with halogen, hydroxy, C1-C6 alkoxy, C1-C6 alkyl,
nitro, trifluoromethyl, amino, mono- or di(C r
C6)alkylamino, amino(C r C6)alkyl, C2-C acyl, C2-C6
acylamino, or amino(C r C6)acyl. A r1 is pyridyl
optionally substituted with halogen, hydroxy, C 1-C6
alkyl, C1-C6 alkoxy, nitro, trifluoromethyl, amino,
mono- or di(Ci-C 6)alkylamino, amino(CrC 6)alkyl,
C2-C6 acyl, C2- C6 acylamino, or amino(CrC 6)acyl.
Particularly preferred compounds of Formula 11.1-3
include those where Ar1 is pyridyl optionally
substituted with Cr C6 alkyl, hydroxy, halogen, C1- C6
alkoxy, nitro, trifluoromethyl, amino, or mono- o r
di(CrC 6)alkylamino. Still other preferred compounds
of formula 11.1 are also those of the formula ll.2-a:
ll.2-a 



and pharmaceutically acceptable salts thereof, wherein
R55 is an acid protecting group, preferably C1-C6
alkoxy, more preferably C2-C alkoxy; R6 is hydrogen.
Preferred compounds of Formula ll.2-a include those
where R3 1 is amino or mono- o r di(C r C6)alkylamino;
and R32 is -H, -NO 2 o r haloalkyl, more preferably
trifluoromethylmethyl. Still other preferred compounds
of Formula ll.2-a are those where R31 is amino o r
mono- o r di(Ci-C 6)alkylamino; and R32 is -N(MR 4
1)R42; where M is -SO 2- o r -CO-; R4 1 is C1-C6 alkyl
optionally substituted with halogen, hydroxy, C1-C6
alkoxy, amino, o r monoor di(C 1-C6)alkylamino; or
phenyl or a 5- or 6-membered heteroaryl containing at
least one nitrogen, each ofwhich is optionally
substituted with halogen, hydroxy, C1-C6 alkyl, C1-C5
alkoxy, C3-C7 cycloalkyl, amino, nitro,
trifluoromethyl, or mono- or di(Cr C6)alkylamino; and
R42 is hydrogen, Cr C6alkyl, or C3-C7cycloalkyl.
Further preferred compounds of formula ll.2-a include
those wherein R41 groups within Formula ll.2-a are
C1-C4 alkyl optionally substituted with halogen,
hydroxy, C1-C6 alkoxy, amino, or mono- or di(CrC
6)alkylamino; or pyridyl or pyrimidinyl, each of which
is optionally substituted with halogen, hydroxy, C1-
C3 alkyl, C1-C3 alkoxy, amino, or mono- or di(CrC
4)alkylamino; and R42 is hydrogen, Cr C4alkyl, or
C3-C7cycloalkyl. In one example, the conjugates of
this invention are divalent and are represented by
formula III: where each A is independently as defined
above and B1is -Z'-(CH 2CHR7O)P-Z'- where each Z' is
independently a covalent bond or a linking group, R7
is hydrogen or methyl and p is an integer of from
about 100 to 1360. In another example, the conjugates
of this invention are trivalent to decavalent and are
preferably represented by formula IV: IV where each A
is independently as defined above and t is an integer
from 3 to 10. The process of the instant invention
employs the Mitsunobu reaction, a condensation
reaction of alcohols in the presence of a triaryl- or
trialkylphosphine and an appropriate azodicarboxylate.
In preferred reactions, polymer alcohols, e.g,
polyethylene glycol, are reacted with nucleophiles in
the presence of a triaryl- or trialkylphosphine and
the diazo reagent to afford the conjugates.
Nucleophiles are compounds having an acidic hydrogen,
i.e., a moiety suitable to donate electrons. The bond
formed by reacting a polymeric alcohol with a
nucleophile can be diverse, such as, for example,
carbon-oxygen bond formation,carbon-nitrogen bond
formation, carbon-sulfur bond formation,
carbon-halogen bond formation, and carbon-carbon bond
formation. Thus, non-derivatized active compounds can
have a wide variety of functional groups that can
react with the polymer alcohols. Examples include
carboxylic acids, alcohols, b- ketoesters, amines,
thiols, alkyl halides, acyl halides, /?-diketones and
the like. Other examples of nucleophiles that can be
utilized in the process of the present invention can
be found in Organic Reactions, 1992, 42, 335-656,
which is incorporated herein by reference in its
entirety. Examples of triaryl- or trialkylphosphines
are described in Synthesis, 2003, 3, 317- 334;
Tetrahedron Lett., 1998, 39, 7787; Chem. Commun. 1997,
759; and Nucleosides Nucleotides, 1999, 18, 727, all
incorporated herein by reference and include 



triphenylphosphine, trimethylphosphine,
triethylphosphine, tributylphosphine, and 1,2-bis-
(diphenylphosphino)ethane. The phosphines can also be
polymer supported or water soluble. A preferred
triarylphosphine is triphenylphosphine. The diazo
reagents are generally esters or amides of
azodicarboxylic acids, and include those found in
Synthesis, 2003, 3, 317-334; Tetrahedron Lett., 1999,
40, 7359; and Bull. Chem. Soc. Jpn., 1984, 57, 2675.
Specific examples of such diazo compounds are
diethyldiazocarboxylate, diisopropylazodicarboxylate,
4-methyl-1 ,2,4-triazolidine-3,5-dione,
N,N,N',N'-tetrarnethylazodicarboxamide,
azodicarboxylic acid dipiperidide, bis(N-4 -
methylpiperazin-1-yl)azodicarboxamide,
dimorpholinoazodicarboxamide and di-tert-butyl
azodicarboxylate. Representative conjugates prepared
by the process of the instant invention, including
pharmaceutically acceptable salts thereof, are set
forth in the following table: TABLE IMETHODS AND
DEVICES FOR INTERWORKING OF WIRELESS WIDE AREA
NETWORKS AND WIRELESS LOCAL AREA NETWORKS OR WIRELESS
PERSONAL AREA NETWORKS CROSS-REFERENCE TO RELATED
APPLICATIONS [0001] This application claims benefit
under 35 U.S.C.  119(e) from U.S. Provisional Patent
application Serial No. 60/697,504 entitled METHODS AND
DEVICES FOR INTERWORKING OF WIRELESS WIDE AREA
NETWORKS AND WIRELESS LOCAL AREA NETWORKS OR WIRELESS
PERSONAL AREA NETWORKS filed July 7, 2005 and U.S.
Provisional Application Serial No. 60/712,320 filed
August 29, 2005 the entirety of which is hereby
incorporated by reference. BACKGROUND I. Field [0002]
The following description relates generally to
wireless networks and, amongst other things, to
seamless interworking of communication between
wireless wide-area networks (WWAN), wireless local
area networks (WLAN), and/or wireless personal area
networks (WPAN). II. Background [0003] Electronic
devices can include multiple communication protocols.
For example, mobile devices have become
multifunctional devices, frequently providing email,
Internet access, as well as traditional cellular
communication. Mobile devices can be equipped with
wide area wireless connectivity, for example,
utilizing either or both of the following
technologies: third generation wireless or cellular
systems (3G) or Institute for Electrical and
Electronic Engineers (IEEE) 802.16 (WiMax) and other
tobe- defined WWAN technologies. Meanwhile, IEEE
802.11 based WLAN connectivity is being installed in
mobile devices as well. On the horizon, ultra-wideband
(UWB) and/or Bluetooth-based WPAN local connectivity
may also be available in mobile devices. [0004] Other
examples of multiple communication protocols in
electronic devices include a laptop that may include a
WPAN utilized to connect the laptop to a wireless
mouse, wireless keyboard, and the like. In addition,
the laptop may include adevice which operates on any
currently defined IEEE 802.11 protocols (IEEE 802.
1la/b/g/i/e) or other to-be-defined protocols in the
IEEE 802. 11 family (e.g., IEEE 802. 11 n/s/r/p). WLAN
has become popular and, for example, is being set up
in both homes and enterprises for personal and
business purposes. In addition, coffee shops, Internet
cafes, libraries and public and private organizations
utilize WLANs. 



[0005] WWAN technologies are distinguished by wide
area (ubiquitous) coverage and wide area deployments.
However, they can suffer from building penetration
losses, coverage holes and comparatively, to WLAN and
WPAN, limited bandwidth. WLAN and WPAN technologies
deliver very high data rates, approaching hundreds of
Mbps, but coverage is typically limited to hundreds of
feet in the case of WLAN and tens of feet in the case
of WPAN. [0006] The number of networks and protocols
continues to increase rapidly due to demands for
functionality associated with unique user demands and
divergent protocols. Such disparate networks and
protocols are laborious for a user to switch between
and in many cases the user is trapped in a network
without regard to what might be the optimal network
for the user at a given time. In view of the
foregoing, there is a need to provide for seamless
transition between networks and/or protocols for
optimizing and converging on the best communication
protocol for the user. SUMMARY [0007] The following
presents a simplified summary of one or more
embodiments in order to provide a basic understanding
of some aspects of such embodiments. This summary is
not an extensive overview of the one or more
embodiments, and is intended to neither identify key
or critical elements of the embodiments nor delineate
the scope of such embodiments. Its sole purpose is to
present some concepts of the described embodiments in
a simplified form as a prelude to the more detailed
description presented later. [0008] As individuals
migrate through a plurality of different type of
networks and protocols, the embodiments herein provide
for seamless transition of a user through the various
networks and protocols in order to facilitate smooth,
seamless communication. Embodiments provide various
optimization technologies to transition between the
various networks and protocols and this transition can
be based on a userpreference, user location, signal
strength, and/or other criteria. Such a seamless
transition can be transparent to the user or can be
user initiated. [0009] According to a feature is a
method for registration in a wireless communication
system. The method includes wirelessly transmitting
over a WWAN a first registration message from a mobile
device, wirelessly transmitting through the WWAN a
second registration message to a WLAN access point,
and receiving at the mobile device access through the
WLAN access point. According to another aspect,
transmitting through the WWAN a second registration
message can include transmitting the second
registration message to the WLAN access point.
According to another aspect transmitting through the
WWAN a second registration message can include
transmitting the second registration message through
the WWAN to another mobile device and transmitting a
third registration message based on the second
registration message from the mobile device to the
WLAN access point. [0010] According to another aspect
is a method for constructing a selfconfiguring ad-hoc
network. The method can include receiving a GPS
coordinate from a WWAN channel node at a management
system and creating an initial topography based at
least in part on the GPS coordinate to achieve a
network connectivity with diverse routes between a
plurality of nodes. According to another aspect, the
method can include deciding which node channels to
utilize and collecting signal strength measurements
and routing conditions. [0011] According to yet
another aspect is system for creating an ad-hoc 



network. The system can include means for accessing a
terminal in a WLAN functionality mode and means for
transmitting information from the terminal to at least
a second terminal having a dual mode functionality.
Also included can be means for utilizing a first
channel at a WLAN node to pick up network traffic and
means for utilizing a second channel at the WLAN node
to relay the network traffic to a mobile device or a
second WLAN node. [0012] According to another aspect
is a computer-readable medium having stored thereon
computer-executable instructions. The medium can
include sending a first registration message including
an encryption key over a WWAN, communicating a second
registration message to a WLAN access point, and
receiving an authorization to communicate through the
WLAN access point. According to another aspect, the
medium can include instructions for communicating the
second registration messagethrough the WWAN to a
mobile device and transmitting a third registration
message to the WLAN access point. [0013] Yet another
aspect is a processor that executes instructions for
creating an ad-hoc network. The instructions can
include accessing a terminal in a WLAN functionality
mode and transmitting information from the terminal to
at least a second terminal having a dual mode
functionality. The instructions further utilize a
first channel at a WLAN node to pick up network
traffic and utilize a second channel at the WLAN node
to relay the network traffic to a mobile device or a
second WLAN node. [0014] To the accomplishment of the
foregoing and related ends, one or more embodiments
comprise the features hereinafter fully described and
particularly pointed out in the claims. The following
description and the annexed drawings set forth in
detail certain illustrative aspects of the one or more
embodiments. These aspects are indicative, however, of
but a few of the various ways in which the principles
of various embodiments may be employed and the
described embodiments are intended to include all such
aspects and their equivalents.BRIEF DESCRIPTION OF THE
DRAWINGS [0015] FIG. 1 illustrates a wireless
communication system in accordance with various
embodiments presented herein. [0016] FIG. 2 is an
illustration of a multiple access wireless
communication system according to one or more
embodiments. [0017] FIG. 3 is a block diagram of an
embodiment of a mobile device. [0018] FIG. 4
illustrates a methodology for determining the type of
network to which the mobile device should connect.
[0019] FIG. 5 is a simplified block diagram of another
embodiment of a mobile device. [0020] FIG. 6
illustrates a methodology for locating a call received
from a user of a mobile device that utilizes a GPS
functionality component. [0021] FIG. 7 illustrates
another methodology for locating a wireless device
(e.g., mobile phone) that does not utilize a GPS
receiver. [0022] FIG. 8 illustrates a methodology for
utilizing access points within a WWAN, WLAN, and/or
WPAN network. [0023] FIG. 9 illustrates a methodology
for utilizing location information to seamlessly
switch a mobile device between WWAN and WLANAVPAN.
[0024] FIG. 10 illustrates another embodiment of a
methodology for utilizing location information to
automatically enhance service(s) of the mobile device.
[0025] FIG. 11 illustrates a methodology of providing
an ad-hoc network in 



situations where there is no available access point.
[0026] FIG. 12 illustrates an exemplary
self-configuring ad-hoc network that can be
constructed utilizing WLAN andWWAN technologies.
[0027] FIG. 13 illustrates a methodology for utilizing
WLAN and WWAN technologies to construct a
self-configuring ad-hoc network. [0028] FIG. 14
illustrates a methodology for initializing neighbor
lists on the WWAN control channel to facilitate
synchronization of access terminals. [0029] FIG. 15
illustrates peer-to-peer communication in a WLAN
network. [0030] FIG. 16 illustrates a methodology for
registration and/or authentication in an Independent
Basic Service Set (IBSS) network. [0031] FIG. 17
illustrates an exemplary ad-hoc mesh network.[0032]
FIG. 18 illustrates a system that coordinates
communication between multiple communication protocols
in a wireless communication environment in accordance
with one or more embodiments presented herein. [0033]
FIG. 19 illustrates a system that coordinates
communication in wireless communication environment in
accordance with various aspects. [0034] FIG. 20
illustrates a wireless communication environment that
can be employed in conjunction with the various
systems and methods described herein. DETAILED
DESCRIPTION [0035] Various embodiments are now
described with reference to the drawings. In the
following description, for purposes of explanation,
numerous specific details are set forth in order to
provide a thorough understanding of one or more
aspects. It may be evident, however, that such
embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and
devices are shown in block diagram form in order to
facilitate describing these embodiments. [0036] As
used in this application, the terms "component,"
"system," and the like are intended to refer to a
computer-related entity, either hardware, firmware, a
combination of hardware and software, software, or
software in execution. For example, a component may
be, but is not limited to being, a process running on
a processor, a processor, an object, an executable, a
thread of execution, a program, and/or a computer. By
way of illustration, both an application running on a
computing device and the computing device can be a
component. One or more components can reside within a
process and/or thread of execution and a component may
be localized on one computer and/or distributed
between two or more computers. In addition, these
components can execute from various computer readable
media having various data structures stored thereon.
The components may communicate by way of local and/or
remote processes such as in accordance with a signal
having one or more data packets (e.g., data from one
component interacting with another component in a
local system, distributed system, and/or across a
network such as the Internet with other systems by way
of the signal). [0037] The disclosed embodiments can
incorporate various heuristic and/or inference schemes
and/or techniques in connection with dynamically
changing networks or communications protocols
employed. As used herein, the term "inference"
refersgenerally to the process of reasoning about or
inferring states of the system, environment, and/or
user from a set of observations as captured though
events and/or data. Inference can be employed to
identify a specific context or action, or can generate
a probability distribution over states, for example.
The inference can be probabilistic - that is, the
computation of a probability distribution over states
of interest based on a 



consideration of data and events. Inference can also
refer to techniques employed for composing
higher-level events from a set of events and/or data.
Such inference results in the construction of new
events or actions from a set of observed events and/or
stored event data, whether or not the events are
correlated in close temporal proximity, and whether
the events and data come from one or several event and
data sources. [0038] Accordingly, it is contemplated
that users can be automatically shifted or outside of
and into different communications regions in
accordance with the embodiments described herein.
Automatic action (e.g., seamlessly transitioning a
user during a communication session from aWWAN to a
WLAN) can be taken as a function of inferring a user's
intentions with respect to handling of the
communications session as well as tertiary
communications, passive/background communications, and
upcoming sessions. With respect to taking automatic
action, machine learning techniques can be implemented
to facilitate performing automatic action. Moreover,
utility based analyses (e.g., factoring benefit of
taking correct automatic action versus costs of taking
incorrect action) can be incorporated into performing
the automatic action. More particularly, these
artificial intelligence (AI) based aspects can be
implemented by any suitable machine learning based
technique and/or statistical-based techniques and/or
probabilistic-based techniques. For example, the use
of expert systems, fuzzy logic, support vector
machines, greedy search algorithms, rule-based
systems, Bayesian models (e.g., Bayesian networks),
neural networks, other non-linear training techniques,
data fusion, utility-based analytical systems, systems
employing Bayesian models,. .. are contemplated and
are intended to fall within the scope of the hereto
appended claims. [0039] Furthermore, various
embodiments are described herein in connection with a
subscriber station. A subscriber station can also be
called a system, a subscriber unit, mobile station,
mobile, remote station, access point, base station,
remote terminal, access terminal, user terminal, user
agent, or user equipment. A subscriber station may be
a cellular telephone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, awireless local loop
(WLL) station, a personal digital assistant (PDA), a
handheld device having wireless connection capability,
or other processing device connected to a wireless
modem. [0040] Moreover, various aspects or features
described herein may be implemented as a method,
apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term
"article of manufacture" as used herein is intended to
encompass a computer program accessible from any
computerreadable device, carrier, or media. For
example, computer readable media can include but are
not limited to magnetic storage devices (e.g., hard
disk, floppy disk, magnetic strips...), optical disks
(e.g., compact disk (CD), digital versatile disk
(DVD)...), smart cards, and flash memory devices
(e.g., card, stick, key drive...). [0041] Referring
now to the drawings, Fig. 1 illustrates a wireless
communication system 100 in accordance with various
embodiments presented herein. System 100 can comprise
one or more access point(s) 102 that receive,
transmit, repeat, etc., wireless communication signals
to each other and/or to one or more mobile devices
104. Access point(s) 102 can represent an interface
between wireless system 100 and a wired network (not
shown). [0042] Each access point 102 can comprise a
transmitter chain and a receiver chain, each of which
can in turn comprise a plurality of components
associated with 



signal transmission and reception (e.g., processors,
modulators, multiplexers, demodulators,
demultiplexers, antennas, ...). Mobile devices 104 can
be, for example, cellular phones, smart phones,
laptops, handheld communication devices, handheld
computing devices, satellite radios, global
positioning systems, PDAs, and/or other suitable
devices for communicating over wireless system 100. In
wireless system 100, the periodic transmission of
small data packets (commonly referred to as beacons)
from access point 102 can make known the presence of
wireless system 100 and transmit system 100
information. Mobile devices 104 can sense the beacons
and attempt to establish a wireless connection to
access points 102 and/or to other mobile devices 104.
[0043] System 100 facilitates seamless transition
through various networks and/or protocols to provide a
user using mobile device 104 the ability to take
advantage of the available networks and protocols.
System 100 also automatically affords the user the
opportunity to utilize the best network and/or
protocol given the current location or data usage of
the user as well as other users of the network.W
[0044] A component located in mobile device 104 can
operate in conjunction with one or more access point
102 to facilitate monitoring which user is in each
network and can be facilitated though a GPS component
and/or WWAN component associated with mobile device
104. Alternatively or in addition, location
information can be provided from a WLAN access point
to a WLAN component associated with a mobile device
that does not include a GPS or other location
component(s). The location information can be provided
to mobile device(s) that do not have location
capabilities through location information obtained
through GPS or WAN capable multi-mode access
terminal(s) that are in proximity or communication
with access point 104 (including receiving and
transmitting beacons). [0045] The location information
can be utilized to predict which user is best suited
to have a transparent handoff to a secondary network.
For example, in an open area mall a user can be using
mobile device 104 connected to a general wideband
network. Mobile device 104 can seamlessly switch to
Bluetooth, a narrower band, etc. as the user
approaches a specific merchant. The network to which
the mobile device is switched can be a function of the
content which the user desires pushed or pulled to
mobile device 104. [0046] Since the merchant networks
can overlap due to dynamics of a shopping mall, mobile
device 104 can seamlessly switch between the various
merchant networks autonomously without interaction
from the user. System 100 allows the networks to
cooperate with each other and handoff mobile device
104 from one network to another. This can be
accomplished with a GPS component that can monitor the
location of the user and the desired content to be
pushed/pulled to the device. [0047] Fig. 2 is an
illustration of a multiple access wireless
communication system according to one or more
embodiments. Illustrated is a system 200 that includes
a WLAN associated with a wired local area network
(LAN). Access point 102 can be in communication with
mobile devices 104. Access point 102 is connected to
an Ethernet hub or switch 202 for a LAN. Ethernet hub
202 may be connected to one or more electronic devices
204 that can include personal computers, peripheral
devices {e.g., facsimile machines, copiers, printers,
scanners, etc.), servers, and the like. Ethernet hub
202 can be connected to a router 206 that transmits
data packets to a modem 208. Modem 208 can transmit
data packets to a wide area network (WAN) 210, such as
the 



Internet. System 200 illustrates a single, simple
network configuration. Manyadditional configurations
of system 200 including alternative electronic devices
are possible. Although system 200 has been illustrated
and describe with reference to a LAN, it is possible
that system 200 can utilize other technologies
including WWAN and/or WPAN either separately or
concurrently. [0048] System 200 can facilitate mobile
device 104 seamlessly switching between an access
point currently being utilized by mobile device 140 to
assess point 102 associated with system 200. Such
transfer to access point 102 and to the network
supported by access point 102 can be selected to
provide user of mobile device 104 a sought after
functionality and can be a function of the mobile
device 104 location or the data the user desires to
access or upload to mobile device 104. By way of
example and not limitation, the wireless device can be
coupled to electronic device(s) 204 to utilize the
WWAN and/or WLAN functionality available through the
electronic device(s) 204. Such a transition can be
user initiated or performed autonomously by system
200. [0049] Fig. 3 illustrates a simplified block
diagram of an embodiment of a mobile device 300.
Mobile device 300 can include WWAN {e.g.,
Code-Division Multiple Access (CDMA), which is a
technology that utilizes spread-spectrum techniques),
WLAN {e.g., BEEE 802.11) and/or related technologies.
Mobile device 300 can be utilized as a Voice Over
Internet Protocol (VoIP) phone. VoIP includes the
transmission of voice telephone conversation through
the Internet and/or through D? networks. VoIP can be
utilized by mobile device 300 at home or when it is in
vicinity of a wireless access point (WAP) connected to
a broadband network that provides VoD? services. In
other situations, mobile device 300 can work as a
regular wireless mobile phone while providing
communication services. [0050] In an embodiment, a
WWAN component 302 that provides WWAN functionality
and a WLAN component 304 that provides WLAN
functionality are located together and are capable of
communication with a transceiver 308 through a bus 306
or other structures or devices. It should be
understood that communication means other than busses
could be utilize with the disclosed embodiments.
Transceiver 308 is coupled to one or more antennas 310
to allow transmission and/or reception by mobile
device 300. WLAN component 304 can generate voice data
provided to transceiver 308 for communication. In an
embodiment, WWAN functionality component 302 and/or
WLAN functionality component 304 can be included in a
processor of mobile device 300. In another embodiment,
WWAN functionality and WLAN functionality can
beprovided by distinct integrated circuits. In a
further embodiment, WWAN functionality and WLAN
functionality can be provided by one or more
integrated circuits including functionality that is
utilized by both. Mobile device 300 is equipped with
connectivity options for the wide area (WWAN) and
local area (WLAN and WPAN) to allow a rich combination
of services and user experiences. [0051] The WLAN
functionality component 304 can include an optional
WPAN functionally component 312. Mobile device 300 can
connect to either the WWAN or WLAN and WPAN, or to
both simultaneously, based upon one or more criteria
that relates to functions of the mobile device. The
criteria can be stored in a memory of the mobile
device and a processor can analyze a network based on
the stored criteria. These criteria and related
connection determination are described with reference
to Fig. 4, which illustrates a methodology 400 for
determining the type of network to which mobile device
should connect. While, for purposes of simplicity of
explanation, the methodologies are shown and described
as a series of acts, it is to be understood and 



appreciated that the methodologies are not limited by
the order of acts, as some acts may, in accordance
with these methodologies, occur in different orders
and/or concurrently with other acts from that shown
and described herein. For example, those skilled in
the art will understand and appreciate that a
methodology could alternatively be represented as a
series of interrelated states or events, such as in a
state diagram. Moreover, not all illustrated acts may
be required to implement the following methodologies.
[0052] The method starts at 402 with a request by
mobile device to access a network. The network can be
a WWAN, a WLAN, and/or a WPAN. When the request is
sent one or more access points associated with the
network(s) can receive the request and respond with
network information that can include characteristics
of each network. For example, mobile device can
receive network type information, bandwidth
information, cost of service, available applications,
signal strength, number of identified access points,
etc. [0053] At about the same time as receiving the
network information, mobile device can analyze certain
criteria, at 406, in order to make a determination as
to what network connection will provide the best
results for the user of mobile device. For example,
the criteria can include the bandwidth available to
the mobile device based upon bandwidth necessities of
the application(s) being utilized by the mobile device
orapplications to be downloaded to the mobile device.
In other embodiments, the criteria can be the cost to
the user of mobile device of the WWAN and/orWLAN
(e.g., the lowest cost service provider). In a further
embodiment, the determination can be based upon the
aprlication(s) available using the WWAN and/or the
WLAN. In additional embodiments, the criteria can be
the best coverage available to the mobile device in
its current location (e.g., based upon signal strength
or number of identified access points for the WWAN
and/or the WLAN). Other embodiments can combine one or
more of the above-identified criteria as well as other
criteria that can be defined by the user of mobile
device or by the service provider. The criteria can be
embodied in the WWAN functionality component, WLAN
functionality component, both the WWAN functionality
component and WLAN functionality component or another
controller residing in the mobile device. [0054] Based
upon the criteria analyzed, at 406, mobile device can
connect, at 408, to the WWAN or the WLAN and WPAN
separately. In a further embodiment, mobile device can
connect to both the WWAN and WLAN and WPAN
simultaneously. The determination whether to connect
separately or simultaneously is based upon the
analyzed criteria and the best connection possible to
satisfy the one or more criteria. [0055] The
interworking between the WWAN and WLAN (and WPAN) can
involve multiple wireless networking providers,
multiple service providers and databases of available
connectivity options by location, or other
heterogeneous network topologies. For example, the
WWAN service provider may maintain an up-to-date
database of available networking and services by
location as new access points are added by network
service providers or private entities for WLAN and/or
WPAN functionality (e.g., access points provided by
private companies or the like). Moreover, in some
embodiments, the WWAN can extend its connectivity by
exploiting the presence of a WLAN and/or WPAN
multi-hop mesh that is not established by a service
provider. In a multi-hop mesh network, small nodes
that act as simple routers can be installed. Each node
then transmits a low power signal that can reach other
nearby 



nodes. These nearby nodes transmit to another node
that is nearby. This process can be repeated until the
data reaches its final destination. [0056] The
combination of these technologies in mobile devices
enables new types of usage models and services that
are not available from each technology (WWAN, WLAN,
and/or WPAN) individually. These applications created
by theinteractions between WWAN and WLAN technologies
can be classified into a number of areas. For example,
these technologies can be classified into
location-based services, timing based services, and/or
topology based services. Location based services can
include emergency situations where the location of a
mobile device user needs to be ascertained to provide
such emergency services, however the embodiments
described herein are not limited to emergency
services. For example, users of mobile devices (end
user) may desire location based billing services.
These types of services include those services in
which users are billed at different rates depending
upon the location of the user. For example, the user
might have one rate if the user is at home and a
different rate when the user is in the office (or
other work place) or at an Internet kiosk or cafe. In
another embodiment, location information can be
utilized to provide multimedia content that can be
downloaded to the mobile device. This multimedia
content can be location dependent based upon whether
the user is in a sports stadium or a shopping mall for
which different multimedia content can be provided.
[0057] Referring now to Fig. 5, illustrated is a
simplified block diagram of another embodiment of a
mobile device 500. In an embodiment, WWAN component
502 that provides WWAN functionality and WLAN
component 504 that provides WLAN functionality are
located within mobile device 500 and are capable of
communication with transceiver 508 through a bus 506
or other structures or devices. Transceiver 508 is
coupled to one or more antennas 510 to allow
transmission and reception by mobile device 500. The
WLAN functionality component 504 can include an
optional WPAN functionality component 512. In
addition, a Global Positioning Service (GPS)
functionality component 514 can be provided to allow
for positional and/or timing based functionality. A
number of applications utilizing the position or
location information and timing based functionality
can be provided. [0058] For example, in a retail mall
or shopping center (indoor and/or outdoor), retail
establishments may have access points that are
maintained by the same or different service providers.
As a user walks around the mall, different access
points may pick up the user at the same time. Since
there may be some overlap of the WLANs because of the
location of the retail establishments, the precise or
an approximate location of the user can be established
through a GPS component or other locating means. If
the user is close to a music store or video kiosk,
etc. the user can receive an offer from the retail
establishment to buy a movie or music. The retail
establishmentcan recommend the offer by utilizing the
location of the user, since the system(s) know where
the user is located. The offer can also be based on a
user preference that was previous established by the
user, either internally in the mobile device or
externally by the service provider. The user can chose
to take advantage of the offer or to reject the offer.
It is to be understood that if a user preference is
known, certain retail establishments can be prevented
from offering unwanted services to the user. [0059] If
the user chooses to download a movie, for example, the
user can access a WAN and pay for the movie with a
credit card and/or a pre-established payment method
(e.g., e-wallet). After confirmation of the payment,
the user can receive the selected movie along with the
rights, management, and other features 



associated with owning the particular movie. Different
networks may be used to deliver the rights and the
content. In one scenario, the rights may be delivered
using aWWAN while the content itself is accessed
through the WLAN. The actual service (e.g., movie) can
be accessed through the WLAN or WWAN, depending on the
requirements. A DVD, for example, can be downloaded to
the mobile device through the WLAN because of the data
throughput. Determination of which functionality to
utilize to upload the data can be decided by a WWAN
component that provides WWAN functionality, a WLAN
component that provides WLAN functionality, or a
combination of both aWWAN component and a WLAN
component. The determination can also be made by a
controller or processor associated with the mobile
device. [0060] Fig. 6 illustrates a methodology 600
for locating a call received from a user of a mobile
device that utilizes a GPS functionality component.
The method begins at 602 when a call is initiated by
user of mobile device. This call can be an emergency
phone call (e.g., 911 call) or it can be a call that
is non-emergency. In an embodiment, when the call is
initiated, at 602, a signaling message based on a
session initiation protocol (SIP) can carry the
location information supplied by the GPS functionality
component. The SIP is a signaling protocol that can be
utilized for initiating, modifying, and terminating an
interactive user session that can include optional
multimedia elements, such as Internet conferencing,
telephone, event notification, video, instant
messaging, online games, and/or virtual reality. The
location information can be carried, at 604, to a VoIP
Call Agent, for example. Thus, if an emergency
situation arises, the VoIP call agent has the location
information and knows the location of the caller. The
VoIP call agent can supply this information to
theappropriate agencies, at 606. This is useful when
the caller does not know the calling location and/or
cannot communicate such information to the call
recipient. [0061] In another embodiment, the call can
be made outside the coverage area of the user's home
network/WLAN. For example, the WLAN AP may be located
in a user's home and the user may be talking on a
mobile phone in such user's backyard. As the user is
talking the user may be walking around and wander
(intentionally and/or unintentionally) onto the
coverage area serviced by a different WLAN. In another
embodiment, the user may take the mobile phone to a
distant location (e.g., friend's house, relative's
house, school). [0062] In another embodiment, a call
is initiated, at 602. If the mobile device is in a
location that has broadband access through a wireless
access point (WAP), the mobile device utilizes such
broadband access, at 608. The location of the mobile
device can be provided, at 610, during the call,
through a transceiver that can transmit the location
information obtained utilizing the WWAN interface of
the device. Voice data, generated by a WLAN
functionality, can be provided to the transceiver for
communication that is sent with the location
information. This methodology can be utilized, for
example, in a school or educational setting where a
child can use a handset to make an emergency (or
non-emergency) call. The handset can take advantage of
the broadband access provided by the school and/or
other facility to locate the user (child) and provide
the information to the call recipient (e.g. police,
fire department). Thus, the child (or other person)
can be located without such child needing to
communicate location information. [0063] With
reference now to Fig. 7, illustrated is a methodology
700 for locating a wireless device (e.g., mobile
phone) that does not utilize a GPS receiver or 



GPS component that provides GPS functionality. Single
mode access terminals are those that have a single
functionality such as WLAN or WPAN. For example,
mobile phones that handle VoIP in a home generally do
not utilize embedded GPS technology. However, in some
situations (e.g., emergency) it may still be important
to determine the location of a mobile device that does
not have GPS technology. Even when the device is away
from the home because the user has transported the
device to different location (e.g., educational
facility, friend's house), the location of the device
can still be determined. This determination can be
based upon the known location of other device(s) that
are in the vicinity of the mobile device that does not
utilize GPStechnology. The vicinity may include the
same access point and/or access points within a
certain geographic area of the access point utilized
by the mobile phone without GPS technology. [0064] The
location determination begins, at 702, when a call is
initiated by a user of a mobile device without GPS
technology. The mobile device contacts an access point
to place the call. The access point can have a listing
or concurrently receive information from dual mode
device(s) (e.g., one that utilizes WLAN, WPAN, and/or
GPS functionality). The dual mode device(s) can
provide its location information to the access point
or to other WLAN stations (user terminals) depending
on the mode of operation (infrastructure or ad-hoc)
through a control or management message. The access
point that has the location information from the dual
access terminal can broadcast this information in an
infrastructure network. Other user terminals in the
vicinity of the access point can use the information
for location management, at 708. VoIP access terminals
can use the location information in SIP signaling
messages to indicate location information, at 710. The
location information can be utilized for
location-based services and/or for providing marketing
and/or sales messages to the mobile device(s), at 712.
If a user is in a retail outlet, such as an outdoor or
indoor mall, the location information can also be
utilized to provide the user of mobile device
information regarding particular retail information.
It should be understood that marketing and/or
advertising is optional, as shown by the dotted lines,
and may not be utilized with the disclosed
embodiments. [0065] The location of a user that is
inside a building can be roughly approximated because
the user enters the building from a particular place,
which is the user's last known coordinate. The last
known coordinate can be latched or maintained by the
access terminal until such time as the user exits the
building and a GPS functionality and/or other locating
means can be utilized to establish the new location.
When the user exits the building or structure, the
access terminal will acquire its current position
though the GPS or other locating means. In addition,
there can be a plurality of users who enter the
building and the last known coordinate of each user
can be combined to construct a range determination for
a particular access point (WLAN) and/or base station
(WAN). The access point (WLAN) can determine its
position with respect to the base station (WAN) and/or
with respect to any devices that feedback location
information to the access point. Thus, even thought
the access point might nothave a means to determine
its own location, the location information is provided
through the mobile devices that access that access
point. [0066] Fig. 8 illustrates a methodology 800 for
utilizing access points within a WWAN, WLAN, and/or
WPAN network. A mobile device having WWAN and WLAN
and/orWPAN functionality can receive accurate network
timing from, for example, a GPS receiver that can be
located on the mobile device or through the pilot
signaling of a 



WWAN. This timing can be utilized for Quality of
Service (QoS) and/or handoff management. A mobile
device in the region and/or vicinity of hot spots or
multiple access points can receive a beacon from an
access point, at 802. Upon receipt of the beacon, the
mobile device can time stamp the arrival time of the
beacon, at 804, utilizing internal GPS functionality
or relative to the WWAN timing obtained through the
WWAN interface. The beacon information can include an
access point identifier, access point location,
current network load at the WLAN AP, etc. The stamped
arrival time and other information can be sent by the
mobile device to a Network Management (NM) system, at
806, through, for example, a WWAN link. The NM system
maintains a list of the access points and/or arrival
times, at 808. This information can be maintained by a
database or memory associated with the NM system. The
NM system for the WWAN and/or WLAN, for example,
maintains a list of the detected access points in the
area of the WLANAVPAN,the channels the access points
are using and/or their beacon transmission time, and
the current load at each AP. The user can utilize this
information in selecting an appropriate AP and/or
network to join. [0067] The NM system can send the
mobile device, at 810, a listing of the access points
in the area to which the mobile device can connect.
The access point listing can include respective
channels and/or beacon transmission times and the
current load at the access points as well as other
information collected and maintained by the NM system,
at 808. [0068] In another embodiment, the mobile
device {e.g., access terminal) can tune to each of the
access points at beacon times and measure the received
channel quality information {e.g., SNR). The mobile
device can share the information about the link
quality of the current network and other networks with
the current AP. This information can be passed to the
NM system, at 808, and can be made accessible to other
users. In such a manner, handoff management for
WLANAVPAN can be provided. In addition or
alternatively, this information can be broadcast by
each accesspoint through specific signaling and/or
through an information element beacon. The information
element beacon can be utilized by the mobile device(s)
in the vicinity of the access point to update the NM
system or neighborhood network information. [0069] In
another embodiment, location information can be
utilized to seamlessly switch the mobile device
between the WWAN and WLANAVPAN,as illustrated in the
methodology 900 of Fig. 9. The method begins, at 902,
where location information of a mobile device can be
made available through a GPS functionality component
or other locating means (e.g., triangulation, location
of other devices in the vicinity, ...). At 904, an
indication that the signal quality available through a
WWAN is poor can be sent to the mobile device. For
example, the mobile device can indicate that a
particular bandwidth and/or signal strength should be
available to carry out a particular function and/or
satisfy the requirement/quality of service for a
particular link for that device and if the link
conditions do not meet these requirements and/or
quality level, a message can be sent to and/or
generated by mobile device. The information regarding
system requirements (e.g., bandwidth, signal strength,
...) can be stored in a memory of the mobile device
and may be based upon information provided by a
service provider and/or a user as it relates to one or
more device application. A processor associated with
the mobile device can analyze the stored information
and determine if the system requirements are
satisfied. If the requirements are satisfied, the
device can connect to the current network. If the
requirements are not satisfied, the device can 



search for a network that satisfies the device
requirements. [0070] For example, the WLAN
functionality can detect, at 906, beacons and
determine the signal strength and/or bandwidth
available at the WLAN access point. This information
can be utilized by the mobile device, through a WWAN
and/or WLAN functionality component, at 908, for
example, to make a determination to switch from WWAN
to WLAN if the bandwidth and/or signal strength is
superior on the WLAN than on the WWAN. The information
can also be utilized to switch from WLAN to WWAN. It
should be appreciated that the transition from WLAN to
WWAN and/or WWAN to WLAN is seamless and the user of
such device may not be aware that there has been a
switch in the type of network. [0071] In another
embodiment, the signal strength and/or bandwidth
determined, at 906, can be utilized to couple with
other devices, at 910. For example, if the mobile
device allows connectivity with other devices, the
mobile device can be coupled tothose other devices. In
such a manner, the mobile device utilizes the
connection provided through the WLAN. By way of
example and not limitation, the wireless device can be
coupled to a computer to utilize the WWAN and/or WLAN
functionality available through the computer. [0072]
Fig. 10 illustrates another embodiment of a
methodology 1000 for utilizing location information to
automatically enhance service(s) of the mobile device.
For example, a video telephone call can start on an
access terminal through a WWAN. Through, for example,
insufficient bandwidth on the WWAN, the video and/or
graphics resolution may be or become poor.
Alternatively or in addition, a user can start the
conference at an office and during the conference
might desire to move to another location {e.g., home,
coffee shop, library, ...). This includes the
situation where a latenight call is placed to
accommodate callers that are in different time zones.
The call can start at one location and during the
conversation either or both parties can move to a
different location. The call can continue without
interruptions as the user(s) change location and the
mobile device can be seamlessly authenticated as it is
moved through different access points and/or networks.
[0073] When the mobile device moves into the proximity
of an access point {e.g., WWAN access point), at 1002,
the location information provided by a GPS component
or other locating means of the mobile device can be
sent to a Network Management (NM) system. The NM
system can prompt the access terminal to look for the
access point, at 1004, and provide information about
the WLAN APs present in the area, their operating
channels and the beacon timings and other information.
The access terminal can then search for an access
point and can lock on to the beacon, at 1006, which
can be the beacon timing provided by the NM system. At
1008, a handoff can be performed to switch the device
from WWAN to WLAN and/or from WLAN to WWAN, for
example. Since the WLAN is typically connected to a
Broadband network, the call quality can be
significantly improved if the call transmission is
redirected to the WLAN. The resolution of video and
graphics can be vastly improved and the mobile device
{e.g., access terminal) can be attached to a computer
display to take advantage of the high-resolution video
call. This makes possible enhanced services, such as
enhanced performance or performance in areas where
access was previously unavailable.[0074] Alternatively
or in addition, in the IEEE 802. 1In WLAN standard,
time based scheduling can take place. For example, the
access point can declare a schedule for transmission
and/or reception of packets to/from the access
terminals. The access 



terminals can receive packets at predetermined times
and can then send packets when the time to send
packets occurs. These schedules can be communicated
and coordinated by a NM system through a WWAN
signaling link. The NM system can allocate different
access terminals to different access points along with
the appropriate schedule information. [0075] In a
further embodiment, certain applications can have
demanding jitter needs and may need to receive timing
from the network. For example, in VoIP, jitter is the
variation in time between packets arriving and can be
caused by network congestion, timing drift and/or
route changes. The accurate timing available at the
mobile device can be utilized for applications with
jitter needs. The access points and the mobile device
can be driven from a network clock. If the access
point does not have an accurate clock, the mobile
device can provide timing to the access point, such as
through a GPS component that provides GPS
functionality. The access point can make this timing
received from the mobile device available by access
terminals that are not dual mode and/or that do not
have timing functionality. [0076] In a further
embodiment, the WWAN and WLAN technologies can be
utilized to construct self-configuring ad-hoc
networks. Ad-hoc networks can operate in an
infrastructure mode utilizing access points, or can be
wireless networks that comprise only stations (e.g.,
mobile devices) but have no access points, or a
network that utilizes both infrastructure mode (access
points) and peer-to-peer mode.. Ad-hoc networks can
also be referred to as Independent Basic Service Set
(IBSS) Networks. [0077] Ad-hoc networks can have
different properties depending upon the application
scenarios. For example, in certain emergency scenarios
(e.g., disasters) different agencies (e.g., fire,
police, security, ...) might utilize different
frequencies so that communications can be maintained
with minimal interruptions. Therefore, these agencies
may not be able to respond effectively or might have
difficulty communicating with each other. Dual mode
access terminals can provide low cost commercial
systems that can address the needs of multiple
agencies during emergency (and routine)
situations.[0078] Referring now to Fig. 11,
illustrated is a methodology 1100 for providing an
ad-hoc network in situations where there is no
available access point. This can be beneficial inside
a building where emergency personnel, for example,
have dual mode access terminals. The method begins at
1102 where the terminals located within a building or
other contained area are in the WLAN mode. When a
message is initiated at a terminal, the terminal
relays all the information it has to access terminals
within its vicinity. Each terminal that receives the
information relays the information it has (both from
the terminal user and from other terminals) to
terminals within their respective vicinities, at 1104.
This relay of information between the terminals forms
the IBSS network, at 1106. The information, at 1108,
eventually makes its way to an access terminal, which
can also have a WWAN connection. Thus, a simple
implementation in a rapidly changing emergency
environment can be formed for the access terminals to
broadcast the information it receives from the user of
the terminal as well as other access terminals in its
vicinity. While this can create a non-optimal
utilization of bandwidth, it also provides sufficient
redundancy allowing the information to eventually be
transmitted out of the building and received by the
appropriate recipient. [0079] In an alternate
embodiment, a more sophisticated implementation can
use Open Shortest Path First (OSPF) type of protocol
for route construction, as indicated at 



1110. OSPF is an interior gateway routing protocol
originally developed for IP networks. The protocol is
based on the shortest part first or link-state
algorithm that a router can use to send routing
information to the nodes in a network. The shortest
path to each node can be calculated based on a
topography that includes the nodes. However, it should
be noted that these protocols might take some time to
converge and may not be suitable in environments where
the topology is constantly changing. [0080] Fig. 12
illustrates an exemplary self-configuring ad-hoc
network 1200 that can be constructed utilizing WLAN
and/or WWAN technologies. For example, a metropolitan
area can be served by a cluster of WLAN nodes for
applications that should have high bandwidth but do
not require high mobility. Generally, backhauling
traffic from every LAN node on a fiber link to the WAN
is an expensive proposition, therefore, a
self-configuring ad-hoc network can provide a less
expensive alternative. [0081] As illustrated, mobile
devices 1202 can communicate wirelessly with a cluster
of WLAN nodes 1204, 1206, 1208. A few nodes 1204, 1206
might be connected to a fiber backhaul facility 1210
while other node(s) 1208 are not connectedto the fiber
backhaul facility 1210. It should be appreciated that
while one facility 1210 is shown, the network can
include more than one facility. The WLAN nodes 1204,
1206, 1208 can be utilized to relay traffic from a
mobile device 1202 and/or a source node, such as node
1208 to a node connected by fiber transmission
facilities, such as nodes 1204 and 1206. [0082] One or
more nodes can be a hot spot nodes configured to
operate on multiple WLAN channels simultaneously, such
as node 1208. One of the channels 1212 can be utilized
for picking up traffic from the stations associated
with the node. Another one (or more) channels 1214 can
be utilized to perform the relay function.
Alternatively, a single channel 1216 can be associated
with a hot spot node 1204 and the single channel 1216
can be utilized to pick up traffic and perform the
relay functionality. [0083] Configuring the network
topology, allocating channels to different nodes
and/or making routing decisions should be provided
through control, coordination, and communication
between the WLAN nodes 1204, 1206, 1208. To achieve
this functionality, one or more WLAN nodes can have
aWWAN function built into it, illustrated at node
1206. Dual functionality makes available an out of
band channel that can be utilized for control
purposes. [0084] A Network Management (NM) system 1218
can be associated with an ad-hoc network 1200 to
create an initial topography. The NM system can also
decide which channels to use 1212, 1214, 1216. Another
function of the NM system can be a determination of
routing among the nodes 1204, 1206, 1208. [0085] By
way of example and not limitation, a handset can be
provided or obtain information, through the WAN, for
example, that a first access point is at its peak or
using the majority of its resources at a certain time
and at which frequency. A different access point, in
close proximity to the first access point may reach
its peak at a different time and/or on a different
frequency. With this information, the handset does not
have to continuously tune to the channel or frequency
utilized by the second access point because it can
already be supplied with information about both the
first and second access point. In such a manner, the
handset knows when to tune and listen for the beacon
of either access point. It can also determine whether
it can move to the different access point and/or
frequency utilizing both location and timing
information.[0086] Referring now to Fig. 13
illustrated is a methodology 1300 for utilizing 



WLAN and/or WWAN technologies to construct a
self-configuring ad-hoc network similar to that shown
and described with reference to Fig. 12. The method
begins at 1302 where each node utilizes aWWAN channel
to indicate its GPS coordinates, which can be
communicated to an NM system. The NM system, having
knowledge of the location of each node can create an
initial topology, at 1304. The topology is designed to
achieve a rich connectivity between the nodes and
diverse routes from the nodes to the node connected to
the WAN by fiber. The NM system can also decide the
channels to be used as well as routing, at 1306. The
information pertinent to each node can be downloaded
on the WWAN, at 1308. Once the wireless hot spots are
activated, further measurements can be collected at
1310. The received signal strengths can be sent to the
NM system, at 1312, which can utilize the initial
topology and routing to take into account the actual
field conditions. In addition, the access point can
utilize timing information generated by the WWAN to
synchronize itself. [0087] The methodology and system
described above is a centralized approach and can be
used for a large network of hot spots with strong QoS
needs. Capacity of the network can be maximized while
minimizing interference. [0088] Fig. 14 illustrates
another embodiment of a methodology 1400 for
initializing neighbor lists on the WWAN control
channel to facilitate synchronization of access
terminals. The methodology can be utilized in a
self-configuring Wireless Mesh network. The
methodology beings, at 1402, when the WLAN nodes
initialize. At a substantially similar time as the
nodes initialize, they exchange neighbor lists on the
WWAN control channel, at 1404. These neighbor lists
can include information about access points in the
surrounding area and/or mobile devices that are
utilizing those access points. For example, the
neighbor lists can include a timing signal transmitted
by the mobile device in response to a communication
over a WWAN. A protocol, such as Open Shortest Path
First (OSPF) can be utilized to exchange neighbor
lists and create shortest paths in a distributed
manner. The exchange of timing lists, at 1404, can
include a second timing signal transmitted through a
WLAN and based upon the timing signal sent in response
to the communication over the WWAN. The mobile device
or access terminal can utilize the timing information
generated by the WWAN to selfsynchronize, at 1406, for
communication through the WLAN with one or more other
access terminals based on the second timing signal.
This can be done directly throughthe closest WWAN or
WLAN access point whose vicinity is known (e.g., from
the neighbor list or directly through its own WWAN
function). Alternatively, it may receive this
information from an access terminal with combined WWAN
and WLAN functionality. For example, transmission of
the timing signal can include sending a timing signal
from a first access terminal to one or more other
terminals that synchronizes with the first access
terminal. [0089] Fig. 15 illustrates peer-to-peer
communication 1500 in a WLAN network. In certain
scenarios, individual access terminals 1502 and 1504
can communicate with each other using one or more WLAN
access points 1506, 1508. To improve this
communication, timing information from WWAN access
points 1508, 1510 can be utilized to synchronize the
access terminal clocks. It will be appreciated that
some access points can include only WLAN functionality
1506 or WWAN functionality 1510 or a combination of
both WLAN and WWAN functionality 1508. [0090] The
timing information can be provided through the WLAN
access point, if the device has WWAN functionality
1512, 1514 or knowledge of a WWAN 



access point. Alternatively, the WWAN functionality on
either or both access terminals can be utilized to
provide this information to the access terminals that
can then use the information to communicate over the
WLAN. [0091] Fig. 16 illustrates a methodology 1600
for registration and/or authentication in an
Independent Basic Service Set (IBSS) network. An IBSS
network is an IEEE 802. 11-based wireless network that
has no backbone infrastructure. The EBSS network
consists of at least two wireless stations. An D3SS
network can be referred to as an ad-hoc network
because it can be constructed quickly with little or
no planning. The WWAN functionality residing at either
the access terminal or WLAN access point can be
utilized for registration and/or authentication of the
access terminal for communication or access to
services through the WLAN access point. [0092] The
method begins, at 1602, where a WWAN functionality at
an access terminal can indicate a device
identification or registration message (e.g., device
identification residing on a subscriber identity
module). The first registration message can include an
encryption key. The device identification or
registration message can be authenticated through the
WWAN from a first access terminal. A second
registration message or device identification can be
transmitted and provided to a WLAN access point or
other services, at 1604. The second registration
message can be based on thefirst registration message.
The message to the WLAN can be transmitted through
either a backhaul or through an over the air token or
air interface obtained through the WWAN for the access
terminal. This also allows utilizing device specific
encryption keys that can be authenticated through a
WWAN system or WLAN system. [0093] The
registration/authentication approach is beneficial in
a situation where a user of an access terminal is in
wireless communication with a kiosk having WLAN
functionality but lacking a broadband or complete
backhaul connection to a network, e.g., Internet. In
this situation, the authentication or billing
information for sales scenarios {e.g., music, video,
or other information) can be provided through the
WWAN. For example, the user identification whether it
is device or user specific (e.g., password or
encryption key), can be exchanged throughout the WWAN.
This enables the access terminal to obtain a token or
other authenticator, at 1606. The token or other
authenticator can be transmitted over the air to a
kiosk, at 1608, allowing the access terminal to access
a video, song, or other multimedia content. In such a
manner, access through the WLAN is granted to the
access terminal. It should be appreciated that after
the second registration message is transmitted through
the WWAN to the access terminal, a third registration
message, based on the second registration message, can
be sent from the access terminal to the WLAN access
point. This third registration message can be sent
through various media including an air interface.
[0094] This multimedia content can also be provided
based upon the location of the mobile device. For
example, in a mall, multimedia content can be provided
from one or more retail store or other retail
establishments based on the user location as well as a
user-preference. The user-preference can be a
preference previously communicated by the user and
stored in a memory of the mobile device. A processor
associated with the mobile device can analyze the
information stored in the memory and determine if
multimedia content should be accepted and communicated
to the user or disregarded and not communicated to the
user of the device. In another embodiment, the
userpreference can be communicated to a service
provider who maintains the information. For example,
if the user is near a sporting goods store and
previously specified that such 



user does not desire any information (e.g. current
sales or price reductions, events, ...) relating to
sports and/or sporting goods, the information
broadcast by that particular store can be prevented
from being transmitted to the user's mobile device. It
should beunderstood that multimedia content is
optional and the disclosed embodiments can be utilized
without employing multimedia content. [0095] According
to another embodiment, ad-hoc WLAN networks can be
coupled through WWAN. For example, if one or more IBSS
networks are discovered they can be coupled through a
backhaul provided by the WWAN. This might be available
if one or more WLAN nodes/stations, in a given IBSS,
have discovered or been discovered by an access point
of the WWAN. This allows connection of WLAN stations,
from different IBSSs, through a WWAN backhaul that may
have a greater bandwidth or may have access to
improved services. The different IBSSs can provide
radio coverage in different areas, which can be
non-continuous with respect to each other. [0096]
According to another embodiment is the ability for
multi-cast and/or broadcast in an IBSS network.
Broadcast and multi-cast messages can be provided
through the WWAN backhaul. This can facilitate
providing broadcast or multi-cast messages or data
based upon location information. Further, this can
provide the ability to transmit synchronized broadcast
or multi-cast messages based upon timing information
available through the WWAN (e.g., the timing signal
from a neighboring WWAN access point can be utilized
for timing purposes). [0097] FIG. 17 illustrates an
exemplary ad-hoc mesh network 1700. The network 1700
is illustrated as an ad-hoc network utilizing four
access points or base stations "A" 1702, "B" 1704, "C"
1706, and "D" 1708. An ad-hoc mesh network 1700 can
employ any number of access points and four access
points is chosen for illustration purposes only. It
should be understood that an ad-hoc mesh network 1700
can be a network in infrastructure mode utilizing
access points (as shown), a peer-to-peer network that
does not utilize access points, or a network that
utilizes both infrastructure mode (access points) and
peer-to-peer mode. [0098] The topology of network 1700
illustrates that access point A 1702 is connected
through wireless communication to access points B
1704, access point C 1706 and/or access point D 1708.
A decision relating to efficient links should be
established for the access points. This decision can
be performed through a wide area control channel
wherein each access point sends its GPS coordinate (or
other location means) to a central network management
(NM) system 1710. NM system 1710 having the location
of all the access points 1702, 1704, 1706, 1708 in the
network 1700determines the network topology and the
communication link between the access points 1702,
1704, 1706, 1708. For example, NM network 1710 might
determine that in the topology access point A 1702
should communicate with access point B 1704, access
point B 1704, should communicate with access point C
1706, and access point C 1706 should communicate with
access point D 1708. NM system 1710 can also determine
which channel each access point should use as a
function of frequency management. For example, NM
system 1710 can determine that access point A 1702
should use channel A or a 20 MHz channel and that
access point B 1704 should use a different channel,
such as a different 20 MHz channel, etc. [0099] In an
ad-hoc network, access points can be deleted or added
at any time. However, the communication between the
access points should remain constant to provide a
smooth transmission of communication. When a major
event occurs (disaster, 



etc.) the entire topology may need to change. Thus, a
control channel should be configured to provide
adequate connectivity without excessive interference.
Each access point can be configured with WLAN
functionality, which automatically configures each
access point with a permissive channel, allowing
anyone to communicate through that network management
channel. This permissive channel mitigates problems
associated with lack of availability of the control
channel. The channel communicates its coordinates to
the NM system 1710. This can be established through
any level of bandwidth, and a narrow band WAN channel
can be sufficient for this purpose. Once the location
information is received, the ad-hoc network can be
reconfigured or a new ad-hoc network established.
[00100] NM system 1710 can also provide the routing of
specific packets. The NM system 1710 can access each
access point 1702, 1704, 1706, 1708 and provide or
download to each access point 1702, 1704, 1706, 1708 a
routing table. The routing table can provide routing
information for specific packets or specific types of
packets. For example if a voice packet is to be
routed, NM system 1710 (through the routing table) can
instruct the access point that the voice packet is to
be routed to access point B 1704, then to access point
C 1706, then to access point D 1708, etc. until the
voice packet reaches its final destination. If the
packet is a data packet, the routing might be from
access point D 1708 to access point B 1704 to access
point A 1702. A video packet might take a different
route. In such a manner, the NM system 1710 is
determining both the topology or configuration of the
ad-hoc network 1700 and how the packets arerouted in
real time. Thus, aWWAN network can provide powerful
control and signaling capabilities to manage the
ad-hoc network(s) 1700 and can provide data paths to
make up for connectivity gaps in a WLAN network. It
should be understood that the routing and/or topology
discussed is for example purposes and is not meant to
limit the disclosed embodiments. [00101] NM system
1710 can take into account traffic sensitivity to
determine packet routing. For example, links can be
reestablished during certain times of the day, week,
etc. NM system 1710 can monitor the traffic during
potentially peak times {e.g. morning rush hour,
evening rush hour, ...). During such times, there can
be a certain flow of traffic and the routing or links
can be set-up and/or changed on demand, with a high
level of flexibility. [00102] In a network that is
operating in a peer-to-peer mode (no access points) or
a combination of infrastructure mode and a
peer-to-peer mode, the handsets are utilized to
establish the network, or a portion of the network. In
such a situation, a NM system might not be utilized
since the configuration of the network can change
quickly. In this situation, each handset broadcasts
its information and the handsets that receive the
information would rebroadcast the information to other
handsets. This passing off or rebroadcast of the
information would continue until the information
reaches its destination. In such a peer-to-peer ad-hoc
network, a first handset A might communicate to
handset B utilizing WLAN. Handset B might communicate
with handset C utilizing WWAN. The handsets can
communicate utilizing mixed modes or sets, provided
the handsets have WWAN, WWAN, WPAN, Wi-Fi, etc.
functionality. [00103] With reference now to Fig. 18,
illustrated is a system 1800 that facilitates
coordinated communication between multiple
communication protocols in a wireless communication
environment in accordance with one or more of the
disclosed embodiments. System 1800 can reside in an
access point and/or in a user device. 



System 1800 comprises a receiver 1802 that can receive
a signal from, for example, a receiver antenna. The
receiver 1802 can perform typical actions thereon,
such as filtering, amplifying, downconverting, etc.
the received signal. The receiver 1802 can also
digitizes the conditioned signal to obtain samples. A
demodulator 1804 can obtain received symbols for each
symbol period, as well as provide received symbols to
a processor 1806.[00104] Processor 1806 can be a
processor dedicated to analyzing information received
by receiver component 1802 and/or generating
information for transmission by a transmitter 1816.
Processor 1806 control one or more components of user
device 1800, and/or processor 1806 that analyzes
information received by receiver 1802, generates
information for transmission by transmitter 1816 and
controls one or more components of user device 1800.
Processor 1806 may include a controller component
capable of coordinating communications with additional
user devices. [00105] User device 1800 can
additionally comprise memory 1808 that is operatively
coupled to processor 1806 and that stores information
related to coordinating communications and any other
suitable information. Memory 1808 can additionally
store protocols associated with coordinating
communication. It will be appreciated that the data
store (e.g., memories) components described herein can
be either volatile memory or nonvolatile memory, or
can include both volatile and nonvolatile memory. By
way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM),
programmable ROM (PROM), electrically programmable ROM
(EPROM), electrically erasable ROM (EEPROM), or flash
memory. Volatile memory can include random access
memory (RAM), which acts as external cache memory. By
way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM
(SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM),
double data rate SDRAM (DDR SDRAM), enhanced SDRAM
(ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM). The memory 1808 of the subject systems
and/or methods is intended to comprise, without being
limited to, these and any other suitable types of
memory. User device 1800 still further comprises a
symbol modulator 1810 and a transmitter 1812 that
transmits the modulated signal. [00106] Fig. 19 is an
illustration of a system 1900 that facilitates
coordination of communication protocols in accordance
with various aspects. System 1900 comprises a base
station or access point 1902. As illustrated, base
station 1902 receives signal(s) from one or more user
devices 1904 by a receive antenna 1906, and transmits
to the one or more user devices 1904 through a
transmit antenna 1908. [00107] Base station 1902
comprises a receiver 1910 that receives information
from receive antenna 1906 and is operatively
associated with a demodulator 1912 that demodulates
received information. Demodulated symbols are analyzed
by a processor1914 that is coupled to a memory 1916
that stores information related to code clusters, user
device assignments, lookup tables related thereto,
unique scrambling sequences, and the like. A modulator
1918 can multiplex the signal for transmission by a
transmitter 1920 through transmit antenna 1908 to user
devices 1904. [00108] Fig. 20 illustrates an exemplary
wireless communication system 2000. Wireless
communication system 2000 depicts one base station and
one terminal for sake of brevity. However, it is to be
appreciated that system 2000 can include more than one
base station or access point and/or more than one
terminal or user device, wherein additional base
stations and/or terminals can be substantially similar
or different for the 



exemplary base station and terminal described below.
In addition, it is to be appreciated that the base
station and/or the terminal can employ the systems
and/or methods described herein to facilitate wireless
communication there between. [00109] Referring now to
Fig. 20, on a downlink, at access point 1905, a
transmit (TX) data processor 2010 receives, formats,
codes, interleaves, and modulates (or symbol maps)
traffic data and provides modulation symbols ("data
symbols"). A symbol modulator 2015 receives and
processes the data symbols and pilot symbols and
provides a stream of symbols. A symbol modulator 2015
multiplexes data and pilot symbols and obtains a set
of N transmit symbols. Each transmit symbol may be a
data symbol, a pilot symbol, or a signal value of
zero. The pilot symbols may be sent continuously in
each symbol period. The pilot symbols can be frequency
division multiplexed (FDM), orthogonal frequency
division multiplexed (OFDM), time division multiplexed
(TDM), frequency division multiplexed (FDM), or code
division multiplexed (CDM). [00110] A transmitter unit
(TMTR) 2020 receives and converts the stream of
symbols into one or more analog signals and further
conditions (e.g., amplifies, filters, and frequency
upconverts) the analog signals to generate a downlink
signal suitable for transmission over the wireless
channel. The downlink signal is then transmitted
through an antenna 2025 to the terminals. At terminal
2030, an antenna 2035 receives the downlink signal and
provides a received signal to a receiver unit (RCVR)
2040. Receiver unit 2040 conditions (e.g., filters,
amplifies, and frequency downconverts) the received
signal and digitizes the conditioned signal to obtain
samples. A symbol demodulator 2045 obtains N received
symbols and provides received pilot symbols to a
processor 2050 for channel estimation. Symbol
demodulator 2045 further receives afrequency response
estimate for the downlink from processor 2050,
performs data demodulation on the received data
symbols to obtain data symbol estimates (which are
estimates of the transmitted data symbols), and
provides the data symbol estimates to an RX data
processor 2055, which demodulates (e.g., symbol
demaps), deinterleaves, and decodes the data symbol
estimates to recover the transmitted traffic data. The
processing by symbol demodulator 2045 and RX data
processor 2055 is complementary to the processing by
symbol modulator 2015 and TX data processor 1910,
respectively, at access point 2005. [00111] On the
uplink, a TX data processor 2060 processes traffic
data and provides data symbols. A symbol modulator
2065 receives and multiplexes the data symbols with
pilot symbols, performs modulation, and provides a
stream of symbols. A transmitter unit 2070 then
receives and processes the stream of symbols to
generate an uplink signal, which is transmitted by the
antenna 2035 to the access point 2005. [00112] At
access point 2005, the uplink signal from terminal
2030 is received by the antenna 2025 and processed by
a receiver unit 2075 to obtain samples. A symbol
demodulator 2080 then processes the samples and
provides received pilot symbols and data symbol
estimates for the uplink. An RX data processor 2085
processes the data symbol estimates to recover the
traffic data transmitted by terminal 2030. A processor
2090 performs channel estimation for each active
terminal transmitting on the uplink. [00113]
Processors 2090 and 2050 direct (e.g., control,
coordinate, manage, etc.) operation at access point
2005 and terminal 2030, respectively. Respective
processors 2090 and 2050 can be associated with memory
units (not shown) that store program codes and data.
Processors 2090 and 2050 can also perform computations
to derive 



frequency and impulse response estimates for the
uplink and downlink, respectively. [00114] For a
multiple-access system (e.g. , FDMA, OFDMA, CDMA,
TDMA, etc.), multiple terminals can transmit
concurrently on the uplink. For such a system, the
pilot subbands may be shared among different
terminals. The channel estimation techniques may be
used in cases where the pilot subbands for each
terminal span the entire operating band (possibly
except for the band edges). Such a pilot subband
structure would be desirable to obtain frequency
diversity for each terminal. The techniques described
herein may be implemented by various means. For
example, these techniques may be implemented in
hardware, software, or a combination thereof. For a
hardware implementation, the processing units used for
channel estimation may beimplemented within one or
more application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers,
microprocessors, other electronic units designed to
perform the functions described herein, or a
combination thereof. With software, implementation can
be through modules (e.g., procedures, functions, and
so on) that perform the functions described herein.
The software codes may be stored in memory unit and
executed by the processors 2090 and 2050. [00115] It
is to be understood that the embodiments described
herein may be implemented by hardware, software,
firmware, middleware, microcode, or any combination
thereof. When the systems and/or methods are
implemented in software, firmware, middleware or
microcode, program code or code segments, they may be
stored in a machine-readable medium, such as a storage
component. A code segment may represent a procedure, a
function, a subprogram, a program, a routine, a
subroutine, a module, a software package, a class, or
any combination of instructions, data structures, or
program statements. A code segment may be coupled to
another code segment or a hardware circuit by passing
and/or receiving information, data, arguments,
parameters, or memory contents. Information,
arguments, parameters, data, etc. may be passed,
forwarded, or transmitted using any suitable means
including memory sharing, message passing, token
passing, network transmission, etc. [00116] For a
software implementation, the techniques described
herein may be implemented with modules (e.g.,
procedures, functions, and so on) that perform the
functions described herein. The software codes may be
stored in memory units and executed by processors. The
memory unit may be implemented within the processor or
external to the processor, in which case it can be
communicatively coupled to the processor through
various means as is known in the art. [00117] What has
been described above includes examples of one or more
embodiments. It is, of course, not possible to
describe every conceivable combination of components
or methodologies for purposes of describing the
aforementioned embodiments, but one of ordinary skill
in the art may recognize that many further
combinations and permutations of various embodiments
are possible. Accordingly, the described embodiments
are intended to embrace all such alterations,
modifications and variations that fall within the
spirit and scope of the appended claims. Furthermore,
tothe extent that the term "includes" is used in
either the detailed description or the claims, such
term is intended to be inclusive in a manner similar
to the term "comprising" as "comprising" is
interpreted when employed as a transitional word in a
claim.CLAIMS What is claimed is: 



1. A method for registration in a wireless
communication system, comprising: wirelessly
transmitting over aWWAN a first registration message
from a mobile device; wirelessly transmitting through
the WWAN a second registration message to a WLAN
access point; and receiving at the mobile device
access through the WLAN access point. 2. The method of
claim 1, transmitting through the WWAN a second
registration message, further comprising: transmitting
the second registration message to the WLAN access
point. 3. The method of claim 1, transmitting through
the WWAN a second registration message, further
comprising: transmitting the second registration
message through theWWAN to another mobile device; and
transmitting a third registration message based on the
second registration message from the mobile device to
the WLAN access point. 4. The method of claim 3, the
third registration message is transmitted through an
air interface. 5. The method of claim 1, the first
registration message comprising an encryption key.6. A
method for constructing a self-configuring ad-hoc
network, comprising: receiving a GPS coordinate from
aWWAN channel node at a management system; and
creating an initial topography based at least in part
on the GPS coordinate to achieve a network
connectivity with diverse routes between a plurality
of nodes. 7. The method of claim 6, further
comprising: deciding which node channels to utilize;
and collecting signal strength measurements and
routing conditions. 8. The method of claim 6, further
comprising: utilizing the initial topography and
routing conditions to account for the actual field
conditions; and altering the topography to achieve a
desired route and a desired field condition. 9. The
method of claim 6, one of the plurality of nodes is a
hot spot node configured to operate on multiple WLAN
channels simultaneously. 10. A system for creating an
ad-hoc network comprising: means for accessing a
terminal in a WLAN functionality mode; means for
transmitting information from the terminal to at least
a second terminal having a dual mode functionality;
means for utilizing a first channel at a WLAN node to
pick up network traffic; and means for utilizing a
second channel at the WLAN node to relay the network
traffic to a mobile device or a second WLAN node.11.
The system of claim 10, further comprising: means for
routing the traffic through an OSPF type of protocol.
12. The system of claim 10, further comprising: means
for allocating network traffic to different nodes; and
means for deciding a route decision through a
communication between WLAN nodes. 13. A
computer-readable medium having stored thereon
computer-executable 



instructions for: sending a first registration message
including an encryption key over a WWAN; communicating
a second registration message to a WLAN access point;
and receiving an authorization to communicate through
the WLAN access point. 14. The computer-readable
medium of claim 13, further comprising instructions
for: communicating the second registration message to
the WLAN access point. 15. The computer-readable
medium of claim 13, further comprising instructions
for: communicating the second registration message
through the WWAN to a mobile device; and transmitting
a third registration message to the WLAN access point.
16. The computer-readable medium of claim 15, the
third registration message is based on the second
registration message. 17. The computer-readable medium
15, the third registration message is transmitted
through an air interface. 18. A processor that
executes instructions for creating an ad-hoc network,
comprising: accessing a terminal in a WLAN
functionality mode;transmitting information from the
terminal to at least a second terminal having a dual
mode functionality; utilizing a first channel at a
WLAN node to pick up network traffic; and utilizing a
second channel at the WLAN node to relay the network
traffic to a mobile device or a second WLAN node. 


