
ADDUCTS, ADDUCTS AND OLIGOMERS, OR ADDUCTS, OLIGOMERS
AND LOW MOLECULAR WEIGHT POLYMERS, AND THEIR
PREPARATION TECHNICAL FIELD [0001] This invention
relates, inter alia, to novel and useful (i)
vinylaromatic adducts, (ii) mixtures of vinylaromatic
adducts and vinylaromatic oligomers, and (iii)
mixtures of vinylaromatic adducts, vinylaromatic
oligomers, and low molecular weight vinylaromatic
polymers, and novel process technology for producing
such substances. These adducts and mixtures are
desirable raw materials for preparation of brominated
flame retardants. GLOSSARY [0002] In connection with
products of this invention and terminology used
anywhere in this document, including the claims: 1)
the term "adduct", whether in the singular or plural,
denotes discrete molecules formed from addition of 1
to about 7 vinylaromatic units to a monomethylaromatic
compound; 2) the term "oligomer", whether in the
singular or plural, denotes vinylaromatic addition
product(s) having a degree of polymerization in the
range of about 8 to about 25; 3) the term "low
molecular weight vinylaromatic polymer" whether in the
singular or plural, denotes vinylaromatic addition
product(s) having a degree of polymerization in the
range of about 26 to about 80; and 4) the term "pseudo
steady-state concentration" denotes a concentration of
a kinetically active reactant or component, which
concentration remains constant or substantially
constant during the course of a reaction (other than
startup and termination), although the reactant or
component is continually being consumed and
replenished. For example, when a reactant is being fed
or introduced into a reaction mixture at the same rate
that it is consumed, a pseudo steady-state
concentration of that reactant is achieved. In the
special case where the pseudo steady-state
concentration is zero or substantially zero, this is
achieved by feeding the component at a rate slower or
about equal to but less than the rate at which it
could otherwise be consumed, a feeding technique
sometimes referred to as "starve feeding".BACKGROUND
[0003] The following documents appear to illustrate
the state of the art: U.S. Pat. No. 6,008,283; U.S.
Pat. No. 6,657,028; U.S. Pat. No. 6,759,478 Pines and
Wunderlich, . Am. Chem. Soc, (1958), 80, 6001;
EberhardtandButte,/. Org. Chem. 29 2928, (1964), and
Polymer Preprints, 13,667, (1972); A. L. Gatzke, J.
Polymer Science, Part A-I, volume 7, pages 2281-2292,
(1969); Y. Tsukahara et al., Polymer Journal, Vol. 26,
No. 9, pages 1013-1018 (1994); and T. Mizuno et al.,
Macromolecules, 2005, 38, 4432-4437. [0004] In the
anionic polymerization of styrene, one mole of
initiator is generally necessary to make one mole of
polystyrene. Similarly, for making low molecular
weight polymers and styrene oligomers, one mole of
initiator per mole of oligomer or polymer is usually
necessary. Thus, it would be a considerable economic
advantage to produce many moles of polymer or oligomer
(e.g., from about 2 to about 50) for each mole of
initiator consumed. A need thus exists for an
economical oligomerization process, likewise a low
molecular weight polymerization process, that is
capable of producing, under commercially-feasible
conditions, oligomers or low molecular weight polymers
that are well-suited for use in the preparation of
effective oligomeric or low molecular weight polymeric
flame retardants. This invention is deemed to make
possible the fulfillment of this need, as well as
making possible the production and isolation of
distinct species of adducts which are themselves very
useful as raw materials for the preparation by
brornination of effective flame retardants. SUMMARY OF
THE INVENTION [0005] Pursuant to this invention, an
aromatic hydrocarbon can be aralkylated by a
monovinylaromatic hydrocarbon to make, independently,
various adducts and/or oligomers or low molecular
weight polymers with high selectivity, higher
conversion and very high catalyst utilization.
Moreover, pursuant to this invention reaction
conditions can be utilized which produce one or more
discrete adducts to the exclusion of higher oligomers.
So far as is 



known, aralkylation of toluene with styrene using
catalytic quantities of lithium reagents complexed
with poly(tertiary amine)s such as TMEDA is unknown to
the art.[0006] For enhanced performance in the
intended end use applications of this invention, it is
deemed important and hence desirable to produce
products which have a monomodal uniform molecular
weight distribution with limited variance, skewness
and asymmetry. Variance, skewness and asymmetry are
the parameters that are used to describe the breadth
(standard deviation) and the shape (Gaussian or
non-Gaussian) of a polymeric or oligomeric mixture
molecular weight distribution curve (A. Rudin, The
Elements of Polymer Science and Engineering, Academic
Press, Orlando, 1982, pp. 54-58). Such curves are most
conveniently generated by analysis of a polymeric or
oligomeric mixture by Gel Permeation Chromatography
(GPC). Variance = (MwMn-Mn 2) Standard deviation (Sn)
= (MwMn-Mn 2) 1/2 Skewness = MzMwMn-3M n 2Mw+2M n 3
Asymmetry or na3 =(MzMwMn-3M n 2Mw+2M n 3) / (MwMn-Mn
2)3/2 [0007] The present invention provides processes
for maximizing chain transfer reactions such that
novel low molecular weight polymeric, oligomeric, and
adduct mixtures derived from vinylaromatic compounds
such as styrene and a chain transfer agent (CTA) are
produced with monomodal molecular weight
distributions, low polydispersity (PD), small
variances (standard deviation), and low asymmetry
(na3). [0008] For anionic polymerization of styrene,
it is widely understood that polymerization will occur
at a very controlled and uniform rate under certain
process conditions and thereby produce a nearly
monodispersed polymer, where the central tendency of
the distribution or polydispersity (PD = Mw/Mn)
approaches unity. Typically a polymeric product having
a PD in the range of 1.04 to 1.1 can be routinely
prepared. The degree of polymerization (DP) is easily
predicted for a given polymerization process and can
be described by the equation below. DP = m qle
styrene/niqleinitiator The DP is then used to
calculate the expected molecular weight Mcaic as
follows: M calc= DP (MWstyrene) + M Wend group where
MWstyrene is the molecular weight of styrene monomer,
and MWendgroup is the molecular weight of the alkyl
fraction derived from the alkyllithium initiator.For
high polymers, this term (MW endgroup) is generally
ignored such that Mcalc= DP (MW styrene). [0009] Prior
to this invention, the extent of chain transfer could
not be uniformly controlled in batch and in continuous
processes to produce polystyrene with a normal or
Gaussian molecular weight distribution with
significant reduction in initiator consumption to
produce low molecular weight polymers and oligomers
where Mcaic/Mw is in the range of about 2 to about 50.
[0010] It is preferred that for the ratio Mcaic/Mn is
in the range of about 2 to about 50. Thus for
economical production of oligomers for use in
producing new, highly effective brominated flame
retardants, it is preferred that the ratio Mcaic/Mw
(the quotient of the expected or calculated molecular
weight in the absence of chain transfer and the weight
average molecular weight) is on the order of about 2
to about 50. This represents about 100% to about 5000%
improvement in initiator utilization and is of
particular importance when making polymeric and
oligomeric mixtures with Mw less than or equal to
about 4000 Daltons or atomic mass units. [0011] A
feature of this invention is that it makes possible,
for the first time, the direct synthesis of various
classes of related monoadducts, or mixtures of
adducts, or mixtures of adducts and oligomers, or
mixtures of adducts, oligomers and low molecular
weight polymers 



in essentially the same process equipment from the
same raw materials. Thus, this invention makes
available new types of compositions which in many
cases are themselves novel, and which, in at least
most cases, are highly suitable for use as raw
materials for production of brominated flame
retardants. The lowest molecular weight adducts and in
particular the monoadducts (1,3-diarylpropanes)
producible by this invention are well suited as
starting points for the synthesis of a host of
products for various commercially-important
applications. For example, this invention makes
possible the direct economical synthesis of 1,3-
diphenylpropane, a product which is not generally
available in the marketplace. Other monoadducts can
serve as building blocks for the synthesis of a myriad
of new end products of potential commercial utility.
In addition, mixtures comprising 1,3-diphenylpropane,
1,3,5- triphenylpentane, 1,3,5,7-tetraphenylheptane,
and 1,3,5,7,9-pentaphenylnonane with a polydispersi ty
greater than 1.25 can be conveniently prepared on an
economical basis, and are well suited for bromination
as flame retardants for polyurethane foam
applications. [0012] Separate brominations of adducts
and also of oligomers producible by this inventionhave
resulted in formation of effective flame retardant
additives. Among the advantages of the brominated
oligomers is low fat solubility. Brominated additives
of this type, especially brominated adducts having on
average 2 bromine atoms per aromatic ring per
molecule, have been found to be soluble in various
solvents, especially in isopropylated
triphenylphosphates, thereby yielding highly
effective, low scorch, mixed bromine-containing and
phosphoruscontaining flame retardants for use in
flexible polyurethane foams. Such mixed
brominecontaining and phosphorus-containing additives
are also deemed useful as flame retardants for other
polyurethane applications such as rigid foams. In
particular, one of the brominated adducts enriched in
1,3,5-triphenylpentane producible by this invention
has been found to be essentially as effective as a
low-scorch flame retardant for flexible polyurethane
foam as a commercially successful flame retardant
which has been withdrawn from the market because of
the perception of possible adverse health
consequences. [0013] The interdependent variables of
this invention make the invention well suited for
industrial application. The invention affords many
options for conducting the process to obtain either
the same product distributions under different process
conditions or greatly different product distributions
with only slight modification of the process
conditions. Without wishing to be bound by theory,
what is believed to be occurring in the processes of
this invention is a balance between the rate for chain
transfer and the rate for propagation; suitable
selection of conditions and proportions of reagents
will set the balance such that monoadducts, mixtures
of adducts, or mixtures of adducts and oligomers, or
mixtures of adducts, oligomers, and low molecular
weight polymers are obtained. [0014] Thus, in
accordance with this invention, a process of preparing
a reaction product enriched in (i) monoadduct, (ii) a
mixture of adducts, (iii) a mixture of adducts and one
or more oligomers, or (iv) a mixture of adducts,
oligomers, and low molecular weight polymers is
provided. The process comprises: 1) bringing together
components A), B), C), and D) hereinafter described,
by feeding at least component B) to a mixture formed
at least from components A), C), and D), or to a
mixture that is being formed by the feeding of at
least components A), C), and D), in each case where
components C) and D) are fed separately from each
other and/or are fed as a complex formed or being
formed from each other; 2) correlating the pseudo
steady-state concentration of component B) in the
reaction mixture during the feeding, the molar ratio
of component A):component B) andmaintaining the
temperature or temperatures of the reaction mixture at
one or more temperatures in the range of about 80C to
about 1300C to produce said reaction product; and 3)
terminating the feed of component B) and then
terminating the reaction; wherein: component A) is at
least one aromatic hydrocarbon in which there is one
and only one methyl group in the molecule, which
methyl group is bonded to an aromatic ring, and in
which at least one position on the aromatic ring
bearing the methyl group is unsubstituted; preferably,
component A) is an aromatic hydrocarbon moiety
containing in the range of 1to 4 aromatic rings and
having in the range of 1to 6 alkyl ring substituents,
wherein not more than one of such substituents is a
methyl group and wherein at least one position on the
aromatic ring bearing the methyl group is
unsubstituted; more preferably, componentA) has one or
two aromatic rings; still more preferably, component
has one aromatic ring; 



component B) is at least one monovinylaromatic
hydrocarbon; -- component C) is at least one
organolithium reagent; and component D) is at least
one aliphatic poly(tertiary amine) ligand that
complexes with said organolithium reagent. [0015] This
invention also provides compositions which are adducts
or mixtures of adducts; mixtures comprising two or
more adducts and one or more oligomers; and mixtures
comprising adducts, oligomers, and low molecular
weight polymers. The adducts or mixtures of adducts
represented by the formula:
Ar-CH2[-CH2CR(Ar1)]n-CH2CHR-Ar' wherein Ar is an
aromatic hydrocarbon moiety which has only one methyl
group and wherein at least one position on the
aromatic ring bearing the methyl group is
unsubstituted; Ar' is, independently, an aromatic
hydrocarbon moiety; wherein R is a hydrogen atom or a
methyl group, and n is a whole number in the range of
0 to 6. The mixtures comprising two or more adducts
and one or more oligomers, which individual adducts
and oligomers) of these mixtures can be represented by
the formula: Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar' wherein
Ar, independently each Ar', and independently each R,
is as defined above and n is a whole number in the
range of 0 to 24. The mixtures comprising adducts,
oligomers, and low molecular weight polymers, which
individual adducts, oligomers, and low molecular
weightpolymers of these mixtures can be represented by
the formula: Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar' wherein
Ar, independently each Ar', and independently each R
is as defined above and n is a whole number in the
range of 0 to 79. In the compositions, Ar preferably
contains in the range of 1 to 4 aromatic rings and has
in the range of 1 to 6 alkyl ring substituents, and
Ar' preferably contains in the range of 1 to 4
aromatic rings. [0016] The above and other embodiments
of this invention will be still further apparent from
the ensuing description and appended claims. BRIEF
DESCRIPTION OF THE DRAWING [0017] Figure 1depicts the
proposed reaction mechanism of complexed lithium anion
sidechain propagation and chain transfer reactions
taking place upon reaction between toluene and styrene
in the presence of an alkyllithium compound such as
n-butyllithium complexed with an aliphatic tertiary
diamine ligand such as
N,N,N',N'-tetramethylethylenediamine. FURTHER DETAILED
DESCRIPTION OF EMBODIMENTS OF THE INVENTION [0018] As
used throughout this document, the term "producible"
denotes a product produced by a reaction process
described herein, concurrently or in the same
reaction. In other words, the mixture products of this
invention are preferably produced together in a single
process, although such product can be obtained in
other ways, such as by blending separately-formed
substances. [0019] In regard to the n and m values in
the various formulae in this document, where the
formula is described as representing an individual
molecule, n and m are whole numbers. When the formula
represents a plurality of molecules, n and m are
average values, and thus can be fractional. [0020]
Component A) is an aromatic hydrocarbon in which there
is one and only one methyl group in the molecule,
which methyl group is bonded to an aromatic ring, and
in which at least one position on the aromatic ring
bearing the methyl group is unsubstituted. In general,
for the processes of this invention, the hydrogen
atoms of the methyl group need to be the most acidic
protons in the molecule (i.e., they must have the
lowest pKa value). Preferably, component A) is an
aromatic hydrocarbon in which there is one and only
one methyl group inthe molecule, which methyl group is
bonded to an aromatic ring, and in which at least one
position on the aromatic ring bearing the methyl group
is unsubstituted, which molecule contains in the range
of 1 to 4 aromatic rings and has in the range of 1 to
6 alkyl ring substituents. A few non-limiting examples
of compounds that can be utilized as component A) are
toluene,p-butyltoluene, m-isopropyltoluene,
o-ethyltoluene, 3,5-diethyltoluene,/?-te -
amyltoluene, 3,4,5-triethyltoluene,
l-methyl-2-(3-phenylpropyl)benzene, l-methyl-3-(3-
phenylpropyl)benzene, and
l-methyl-4-(3-phenylpropyl)benzene. Preferred
compounds for component A) are toluene,
l-methyl-2-(3-phenylpropyl)benzene, l-methyl-3-(3-
rhenylpropyl)benzene, and
l-methyl-4-(3-phenylpropyl)benzene. [0021] ComponentB)
is a monovinylaromatic hydrocarbon, preferably a
monovinylaromatic 



hydrocarbon having in the range of 1to 4 aromatic
rings in the molecule. Alkyl substituents can be
present on the aromatic ring(s) of component B). A few
non-limiting examples of vinylaromatic compounds that
can be used as component B) are /?-isopropylstyrene,
2,4- diethylstyrene, o-ethylstyrene,
3,5-di-isobutylstyrene, 2,6-dimethylstyrene,
2-ethyl-4- methylstyrene, 1-vinylnaphthalene, and
2-vinylnaphthalene. [0022] Various organolithium
reagents can be used as component C), either singly or
in mixtures of two or more alkyllithium or
cycloalkyllithium species. Preferably, the
alkyllithium reagents contain in the range of 1to
about 5 carbon atoms in the molecule and the
cycloalkyllithium reagents contain in the range of
about 5 to about 7 carbon atoms in the molecule. More
preferred are organolithium compounds which are
available as articles of commerce. Particularly
preferred are n-butyllithium and sec-butyllithium,
especially when used individually rather than in
combination. In addition, organolithium compounds
other than alkyllithium compounds can be used.
Non-limiting examples of such other organolithium
compounds include phenyllithium, benzyllithium,
1-hexyl-l-phenyllithium, and polystyryllithium
compounds which can be preformed or generated in situ.
[0023] ComponentD) is at least one aliphatic
poly(tertiary amine) ligand that complexes with said
organolithium reagent and which activates initiation,
monoaddition (propagation), and chain transfer.
Non-limiting examples of such poly(tertiary amine)
ligands include di(tertiary amine) ligands derived
from propylene diamine, and more preferably
di(tertiary amine) ligands derived from ethylene
diamine or from polyethylene imine. N N N'-
tetramethylethylenediamine is a particularly preferred
aliphatic poly(tertiary amine) ligand in the practice
of this invention.[0024] Thus, in accordance with a
first process embodiment of this invention, there is
provided a process of preparing a product enriched in
monoadduct of the formula: Ar-CH2CH2CHR-Ar' wherein Ar
is an aromatic hydrocarbon moiety containing in the
range of 1to 4 aromatic rings and having in the range
of 1to 6 alkyl ring substituents, wherein one of such
substituents, and not more than one of such
substituents, is a methyl group and wherein at least
one position on the aromatic ring bearing the methyl
group is unsubstituted; Ar' is, independently, an
aromatic hydrocarbon moiety containing in the range of
1to 4 aromatic rings; wherein R is a hydrogen atom or
a methyl group, which process comprises: I) feeding at
least component B) hereinafter described into a
mechanically agitated reactor containing either (1) a
mixture formed from components A), C), and D)
hereinafter described, which mixture optionally
contains component B) in an amount about equal to or
less than the amount of component C) or (2) a mixture
(i.e., a heel) previously formed from components A),
B), C), and D), and additional amounts of components
A), C), and D) and optionally component B) in an
amount less than the additional amount of component C)
introduced into the reactor; II) maintaining the feed
rate of component B) at a slow enough rate such that
the pseudo steady-state concentration of component B)
is maintained at zero or at substantially zero, and
maintaining the contents of the reactor at one or more
temperatures in the range of about 900C to about 1300C
(preferably in the range of about 1050C to about 115C,
and more preferably at reflux temperature when
component A) is toluene); and III) terminating the
feed of component B) and then terminating the
reaction, preferably with a protic solvent; wherein:
(i) the total amount of component B) introduced into
the reactor relative to the amount of component A)
introduced into the reactor is in the range of about 5
to about 70 mole percent of component A), preferably
in the range of about 5 to about 50 mole percent of
component A), and more preferably in the range of
about 10 to about 30 mole percent of component A),
(ii) the amount of component C) introduced into the
reactor is in the range of about 10 to about 0.2 mole
percent of component B), preferably in the range of
about 1.25 to about 0.5 mole percent of component B),
and still morepreferably in the range of about 1 to
about 0.67 mole percent of component B), (iii) the
amount of component D) introduced into the reactor is
in the range of about 10 to about 0.1 mole percent of
component B), preferably in the range of about 1.25 to
about 0.5 mole percent of component B), and still more



preferably in the range of about 1 to about 0.67 mole
percent of component B), and (iv) the molar ratio of
component D) relative to component C) is in the range
of about 0.8:1 to about 8:1, and preferably in the
range of about 0.95:1 to about 1.05 :1, especially
when component D) is TMEDA; and wherein: component A)
is at least one aromatic hydrocarbon in which there is
one and only one methyl group in the molecule, which
methyl group is bonded to an aromatic ring, and in
which at least one position on the aromatic ring
bearing the methyl group is unsubstituted; component
B) is at least one monovinylaromatic hydrocarbon;
component C) is at least one organolithium reagent;
and component D) is at least one aliphatic
poly(tertiary amine) ligand that complexes with said
organolithium reagent. [0025] In preferred
embodiments: I) component A) has in the range of 1to 4
aromatic rings and has in the range of 1to 6 alkyl
ring substituents; II) component B) has in the range
of 1 to 4 aromatic rings in the molecule; III)
component C) is an alkyllithium compound having in the
range of 1to about 5 carbon atoms, a cycloalkyllithium
compound having in the range of about 5 to about 7
carbon atoms, phenyllithium, benzyllithium, and
1-hexyl-l-phenyllithium; and IV) component D) isA
di(tertiary amine) ligand derived from propylene
diamine, ethylene diamine, or polyethylene imine.
[0026] In more preferred embodiments: 1) component A)
is toluene, toluene substituted by one or two alkyl
groups, each of which contains at least 2 carbon
atoms, toluene substituted by one or two phenethyl
groups, toluene substituted by one or two
1-phenylpropyl (C6H5-CH2CH2CH2-) groups,
1-methylnaphthalene, or 2-methylnaphthalene;2)
component B) is styrene, a ring alkylated styrene,
a-methyl styrene, a ring alkylated a-methyl styrene,
1-vinylnaphthalene or 2-vinylnaphthalene; 3) component
C) is an alkyllithium compound, preferably containing
up to about 5 carbon atoms, phenyllithium,
benzyllithium, or 1-phenylalkyllithium in which the
alkyl group contains 1to 5 carbon atoms; 4) component
D) is TMEDA. [0027] Pursuant to another embodiment of
this invention, there are provided new and useful
adducts that are producible by process technology of
this invention. Such adducts include 1-
phenyl-3-(o-tolyl)propane,
l-phenyl-3-(m-tolyl)propane,
l-phenyl-3-(/w-tolyl)propane, 1-
phenyl-3-(p-trt-butylphenyl)propane,
l-phenyl-3-(p-ethylphenyl)propane,
l-(isopropylphenyl)- 3-(p-tolyl)propane,
l-phenyl-3-(2,4,6-trimethylphenyl)propane, l-phenyl-3-
(l-napthyl)propane, l-phenyl-3-(2-napthyl)propane, and
1,3,5,7,9-pentaphenylnonane. [0028] Adducts which can
be formed pursuant to this invention are illustrated
by the following non-limiting examples. 1. Reaction
between toluene and styrene forms 1,3-diphenylpropane
as the initial adduct. 2. Reaction between toluene and
o-methylstyrene forms 1-phenyl-3-(o-tolyl)propane as
the initial adduct. 3. Reaction between toluene and
m-methylstyrene forms 1-phenyl-3-(m-tolyl)propane as
the initial adduct. 4. Reaction between toluene
and/?-methylstyrene forms 1-phenyl-3-(p-tolyl)propane
as the initial adduct. 5. Reaction between toluene and
/>?er?-butylstyrene forms l-phenyl-3-(p-te t -
butylphenyl)propane as the initial adduct. 6. Reaction
between p-ethyltoluene and styrene forms
1-phenyl-3-(pethylphenyl) propane as the initial
adduct. 7. Reaction between s-isopropyltoluene and
p-methylstyrene forms l-(oisopropylphenyl)-
3-(p-tolyl)rropane as the initial adduct. 8. Reaction
between toluene and 2,4,6-trimethylstyrene forms
l-phenyl-3-(2,4,6- trimethylphenyl)propane as the
initial adduct. 9. Reaction between toluene and
1-vinylnaphthalene and reaction between 1-
methylnaphthalene and styrene forms
l-phenyl-3-(l-napthyl)propane.10. Reaction between
toluene and 2-vinylnaphthalene and reaction between 2-



methylnaphthalene and styrene forms
l-phenyl-3-(2-napthyl)propane. [0029] Higher molecular
weight adducts other than those exemplified as in 1-10
above can also be formed and isolated. Thus, in
general, the adducts can be represented by the
formula: Ar-CH2[-CH2CR(Ar)]n-CH2CHR-Ar wherein each Ar
is, independently, an aromatic moiety which optionally
contains alkyl substitution in which each alkyl group
contains, independently, at least two carbon atoms,
wherein R is a hydrogen atom or a methyl group, and
wherein n is an average whole or fractional number in
the range of about 1to about 20. Among preferred
specific adducts of this invention are
1,3,5,7-tetraphenylheptane,
1,3,5,7,9-pentaphenylnonane, and mixtures thereof.
[0030] A second process embodiment of this invention
is process technology for producing mixtures of two or
more adducts, which mixtures are substantially devoid
of oligomers. The individual adducts of these mixtures
can be represented by the formula:
Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar' wherein Ar,
independently each Ar', and independently each R is as
defined above and n is a whole number in the range of
0 to 6, which process is as described above for the
first process embodiment, except that mixtures of two
or more adducts are formed, oligomer formation is
minimized, and the pseudo steady-state concentration
of component B) is above zero. [0031] Pursuant to
another embodiment of this invention, there are
provided new and useful mixtures of adducts that are
producible by process technology of this invention.
Such individual adducts of these mixtures can be
represented by the formula:
Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar' wherein Ar,
independently each Ar', and independently each R is as
defined above and n is a whole number in the range of
0 to 6. From at least some of these mixtures, certain
portion can be isolated (e.g. , by distillation) such
that the isolated portion contains mixtures of adducts
in which the values of n in the individual adduct
formulas are consecutive numbers. Examples of such
mixtures of adducts include binary mixtures where e.g.
, n = 0 and 1, n = 1and 2, n = 2 and 3, n = 3 and 4;
ternary mixtures where e.g., n =0, 1, and 2, n = 1, 2,
and 3; quaternary mixtures where e.g., n = 0,1, 2, 3,
and 4, and so forth.[0032] Other preferred mixtures of
adducts include mixtures which comprise a particular
adduct and one or more structural isomers of that
adduct. Structural isomers are also called
constitutional isomers. Examples of such mixtures
include, but are not limited to, mixtures which
comprise 1,3-diphenylpropane and at least about 0.005
wt% to about 5 wt% of 2-(2- phenylethyl)toluene,
3-(2-phenylethyl)toluene, and
4-(2-phenylethyl)toluene; mixtures which comprise
1,3,5-triphenylpentane and at least about 0.005 wt% to
about 5 wt% of said mixture comprises structural
isomers thereof, including a compound represented by
the formula CH3C6H4CH2CH2(Ph)CH2CH2Ph
(l-tolyl-2,4-diphenylbutane); mixtures which comprise
1,3,5,7-tetraphenylheptane and at least about 0.005
wt% to about 5 wt% of structural isomers thereof,
including a compound represented by the formula
CH3C6H4CH2CH2(Ph)CH2CH2(Ph)CH2CH2Ph
(1-tolyl-2,4,6-triphenylhexane); mixtures which
comprise 1,3,5,7,9-pentaphenylnonane and at least
about 0.005 wt% to about 5 wt% of structural isomers
thereof, including a compound represented by the
formula CH3C6H4CH2CH2(Ph)CH2CH2(Ph)CH2CH2(Ph)CH2CH2Ph
(l-tolyl-2,4,6,8- tetraphenyloctane). [0033] Still
other preferred mixtures of adducts which comprise a
particular adduct and one or more structural isomers
of that adduct include, but are not limited to,
mixtures which comprise l-phenyl-3-( s-tolyl)propane
and at least about 0.005 wt% of structural isomers
thereof; mixtures which comprise l-phenyl-3-(
tra-tolyl)propane; and at least about 0.005 wt% of
structural isomers thereof; mixtures which comprise
l-phenyl-3-(p-tolyl)propane and at least about 0.005
wt% of structural isomers thereof; mixtures which
comprise l-phenyl-3-(pte/ Y-butylphenyl)propaneand at
least about 0.005 wt% of structural isomers thereof;
mixtures which comprise
l-phenyl-3-(p-ethylphenyl)propane and at least about
0.005 wt% of structural isomers thereof; mixtures
which comprise
l-(o-isopropylphenyl)-3-(p-tolyl)propane and at least
about 0.005 wt% of structural isomers thereof;
mixtures which comprise l-phenyl-3-
(2,4,6-trimethylphenyl)propane and at least about
0.005 wt% of structural isomers thereof; mixtures
which comprise l-phenyl-3-(l-napthyl)propane and at
least about 0.005 wt% of structural isomers thereof;
and mixtures which comprise
1-phenyl-3-(2-napthyl)propane and at least about 0.005
wt% of structural isomers thereof. More preferably, at
least about 0.005 



wt% to about 5 wt% of said mixture comprises at least
one structural isomer of said compound. [0034] A third
process embodiment is a process of preparing a product
mixture comprisingtwo or more adducts and one or more
oligomers, which mixtures are substantially devoid of
polymers. The individual adducts and oligomer(s) of
these mixtures can be represented by the formula:
Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar' wherein Ar,
independently each Ar', and independently each R, is
as defined above and n is a whole number in the range
of 0 to 24, which process is as described above in the
first process embodiment except that: 1) the feed rate
of component B) is maintained such that a) the total
amount of component B) introduced into the reactor is
in the range of about 5 to about 100 mole percent,
preferably in the range of about 5 to about 70 mole
percent, relative to the amount of component A)
introduced into the reactor, the pseudo steady-state
concentration of component B) is above zero during all
or substantially all of the feeding of component B),
and the pseudo steady-state concentration of component
B) is maintained to form oligomer with or without
minimizing polymer formation; and maintaining the
contents of the reactor at one or more temperatures in
the range of about 850Cto about 1300C, preferably in
the range of about 850C to about 12O0C; or b) the
total amount of component A) introduced into the
reactor relative to the amount of component B)
introduced into the reactor is in the range of about 5
to about 100 mole percent, preferably in the range of
about 5 to about 50 mole percent of component B), and
the pseudo steady-state concentration of component B)
is maintained to form oligomer with or without
minimizing polymer formation and maintaining the
contents of the reactor at one or more temperatures in
the range of about 800C to about 1300C, preferably in
the range of about 85C to about 1300C; 2) the pseudo
steady-state concentration of component B) is above
zero during all or substantially all of the feeding of
component B), and the pseudo steady-state
concentration of component B) is maintained to form
oligomer while minimizing polymer formation; and 3)
the contents of the reactor are maintained at one or
more temperatures in the range of about 900C to about
1300C. Polymer formation can be detected by increase
of the differential rate of reaction mixtureviscosity
and by the differential rate of heat transfer.
Adjusting the feed rate to the change in viscosity
with time and the change in heat transfer with time
can decrease or minimize polymer formation. [0035]
Pursuant to another embodiment of this invention,
there are provided new and useful mixtures comprising
two or more adducts and one or more oligomers that are
producible by process technology of this invention.
Such individual adducts and oligomer(s) of these
mixtures can be represented by the formula:
Ar-CH2t-CH2CR(Ar1)]n-CH2CHR-Arl wherein Ar,
independently each Ar', and independently each R, is
as defined above and n is a whole number in the range
of 0 to 24. Preferred values for n are in the range of
about 1 to about 20; more preferably, n is in the
range of about 1to about 9. From at least some of
these mixtures, certain portions can be isolated
(e.g., by distillation) such that the isolated portion
contains components in which the values of n are
within a certain range, e.g., 1-3, 1-4, 1-5, 1- 6, and
so forth. Preferred mixtures are those in which at
least 35 weight percent, more preferably at least
about 50 weight percent, of the mixture is composed of
components in which n is in the range of 1to about 5.
Other preferred mixtures are those in which at least
20 weight percent, more preferably at least about 35
weight percent, of the mixture is composed of
components in which n is in the range of 1to about 3.
[0036] A fourth process embodiment of this invention
is a process of preparing a product mixture comprising
adducts, oligomers, and low molecular weight polymers.
The individual adducts, oligomers, and low molecular
weight polymers of these mixtures can be represented
by the formula: Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar'
wherein Ar, independently each Ar', and independently
each R is as defined above in the first 



process embodiment and n is a whole number in the
range of 0 to 79, which process is as described in the
first process embodiment above except that: 1) the
feed rate of component B) is maintained at a rate such
that the total amount of component B) introduced into
the reactor is in the range of about 5 to about 100
mole percent, preferably in the range of about 5 to
about 70 mole percent, relative to theamount of
component A) introduced into the reactor, the pseudo
steady-state concentration of component B) is above
zero during all or substantially all of the feeding of
component B), and the pseudo steady-state
concentration of component B) is maintained to form
oligomer with or without minimizing polymer formation;
and maintaining the contents of the reactor at one or
more temperatures in the range of about 85C to about
1300C, preferably in the range of about 85C to about
1200C; or 2) the total amount of component A)
introduced into the reactor relative tothe amount of
component B) introduced into the reactor is in the
range of about 5 to about 100 mole percent, preferably
in the range of about 5 to about 50 mole percent of
component B), and the pseudo steady-state
concentration of component B) is maintained to form
oligomer with or without minimizing polymer formation
and maintaining the contents of the reactor at one or
more temperatures in the range of about 8O0Cto about
13O0C, preferably in the range of about 85C to about
1300C. Polymer formation occurs and the contents of
the reactor are at one or more temperatures in the
range of about 800C to about 1300C, and preferably in
the range of about 85C to about 1050C. In this
process, the pseudo steady-state concentration of
component B) is maintained to form polymer at the
expense of at least some oligomer formation, which
polymer formation can be detected by increase of the
differential rate of reaction mixture viscosity and by
the differential rate of heat transfer. Polymer
formation can be either increased (maximized) or
decreased (minimized) by adjusting the feed rate to
the change in viscosity with time and the change in
heat transfer with time. [0037] Pursuant to another
embodiment of this invention, there are provided new
and useful mixtures comprising adducts, oligomers, and
low molecular weight polymers. The individual adducts,
oligomers, and low molecular weight polymers of these
mixtures can be represented by the formula:
Ar-CH2[-CH2CR(Ar')]n-CH2CHR-Ar' wherein Ar,
independently each Ar', and independently each R is as
defined above in the first process embodiment and n is
a whole number in the range of 0 to 79. [0038] The
reaction mixtures of this invention should have a
liquid phase. If, in selecting components A), B), C),
and D), a mixture is formed having a higher viscosity
than desired or a higher solids content than desired,
a suitable solvent can be used in suitably small
quantitiesto provide a more fluid reaction mixture.
[0039J Preferably, the first and second process
embodiments are conducted in the absence of any added
solvent or in the presence of up to about 10 weight
percent of a saturated aliphatic hydrocarbon solvent
based on the total weight of the reaction mixture.
Such amount of saturated aliphatic hydrocarbon solvent
includes (a) solvent conventionally used to solubilize
an organolithium reagent and/or (b) an additional
quantity of saturated aliphatic hydrocarbon solvent
used in feeding component B) into the reactor. In
conducting the third and fourth process embodiments of
this invention, it is preferred to utilize a
viscosity-reducing solvent, preferably a solvent
having one benzylic methylene unit per aromatic ring,
especially ethylbenzene and/or 1,3-diphenylpropane.
Also useful for reducing viscosity of the reaction
mixture are propylbenzene, butylbenzene, and
isobutylbenzene, which are articles of commerce of
modest cost. Thus, the preferred solvents for use in
reducing viscosity are ethylbenzene,
1,3-diphenylpropane, propylbenzene, butylbenzene, or
isobutylbenzene, or mixtures of any two or more of
these. Ethylbenzene or 1,3-diphenylpropane or mixtures
thereof constitute more preferred solvents for use in
the practice of this invention. It is to be noted that
the benzylic methylene unit allows for the solvent to
participate in the chemistry as a chain transfer agent
akin to Component A), although presumably to a lesser
extent, presumably due to the increased Ka of benzylic
methylene protons of such hydrocarbons (recall that
for the benzylic protons of ethylbenzene the pK is 43,
as compared to the pKa = 4 1 for the benzylic protons
for toluene; see Hsieh and Quirk, p. 100 and p. 40,
respectively). [0040] Thus for example ethylbenzene,
when added as a solvent, participates to a small
extent in the processes of this invention, and small
percentages of adducts, adducts and oligomers, and
adducts, oligomers, and low molecular weight polymers
having an ethylbenzene-derived 



end group (-CHMePh) can be made without deleterious
effect upon the product mixture or the performance of
its brominated derivatives. Similar behavior and
analogous minor coproducts are expected when
propylbenzene, butylbenzene and/or isobutylbenzene are
used as the solvent. In the case of
1,3-diphenylpropane, where component A) is toluene and
component B) is styrene, adducts, adducts and
oligomers, and adducts, oligomers, and low molecular
weight polymers formed from 1,3-diphenylpropane and
styrene are chemically identical to products formed
from toluene and styrene and thus use of
1,3-diphenylpropane as an added solvent does not
result in production of any different end product. The
amount of solvent having one benzylic methylene unit
per aromatic ring can be in the range of about 5
toabout 50 weight percent of the total reaction
mixture, and amounts in the range of about 10 to about
35 weight percent of the total reaction mixture are
preferred. Solvent loadings outside these ranges are
within the scope of this invention, but it is expected
that such loading will be less effective and/or less
economical. The mode of addition of the solvent is,
generally speaking, a matter of choice and convenience
and in any given situation can serve as a variable for
optimization. [0041] Other solvents that can be used
for reducing the viscosity of the reaction mixture are
solvents such as methylcyclohexane, cumene, and
tert-butylbenzene, which solvents do not contain
benzylic methylene units in the molecule. However, in
using solvents such as these, the amount should be
limited such that the chain transfer process is not
materially inhibited which, as a consequence, leads to
formation of higher molecular weight polymers
possessing molecular weight distributions of high
asymmetry. Tetrahydronaphthalene and diethylbenzenes
are illustrative of another type of solvent which can
be used for reducing the viscosity of the reaction
mixture. In this case the molecular structure of such
solvents contain more than one benzylic methylene unit
per aromatic ring. Such a feature leads to branching
in the product and leads to formation of branched or
non-linear structures and wider molecular weight
distributions. In view of the foregoing molecular
structural characteristics of the solvents discussed
in this paragraph, it is desirable, when utilizing
such solvents to reduce viscosity of the reaction
mixture, to limit the amount of such solvents. Amounts
in the range of up to about 10 weight percent of the
total reaction mixture are recommended for use in
controlling viscosity of the reaction mixture. [0042]
Still another solvent containing only one benzylic
methylene unit per aromatic ring that can be used to
reduce viscosity of the reaction mixture is
1,2-diphenylethane. This solvent, while similar in
structure to 1,3-diphenylpropane, can change the
molecular architecture of the products produced in the
processes of this invention and thus when used in the
production of the oligomers or low molecular weight
polymers of this invention, should be used in amounts
in the range of up to about 10 weight percent of the
total reaction mixture. It is to be noted that if
1,2-diphenylethane is used in the practice of this
invention, oligomeric mixtures and/or low molecular
weight polymer mixtures can be produced, having, for
example, structures of the following
formulas:Ar'-CHR[-CH2CR(Ar')]n-CHPh-CHPh-[-CH2CR(Ar')]
m-CH2CHRAr' PhCH2-CHPh-t-CH2CR(Ar')]m-CH2CHRAr' where
Ar', R, n and m are as described herein, and wherein
Ph is a phenyl group. [0043] In each of the formulas
presented anywhere herein, when n is 1 or greater, R
is preferably a hydrogen atom rather than a methyl
group. When R is a hydrogen atom, there are no
quaternary carbon atoms in the backbone of the
molecule; when R is a methyl group, quaternary carbon
atoms are present in the backbone of the molecule.
Thus, it is preferred that the molecular backbone is
free of quaternary carbon atoms. Compounds in which
the molecular backbone is free of quaternary carbon
atoms are more stable with regard to dealkylation
under certain conditions, in particular during
bromination with a Lewis acid catalyst. Such
dealkylation reactions during bromination lead to
formation of undesirable brominated aromatic
hydrocarbons. [0044] A feature of this invention is
that the process technology of this invention makes
possible the production of reaction products enriched
in adducts, or in mixtures of adducts and oligomers,
or in mixtures of adducts, oligomers, and low
molecular weight polymers, all of which are well
suited for use as raw materials for liquid phase
bromination, thereby providing effective additive
flame retardants for various substrates. Moreover, the
adducts and the oligomers can be separated from each
other without much difficulty by means of distillation
or other methods (e.g., fractional precipitation) and
then subjected to liquid phase bromination thereby
offering the opportunity of providing different flame
retardants for 



different end uses. Bromination of (i) the adducts, or
(ii) the oligomers, or (iii) the low molecular weight
polymers, or (iv) mixtures of (i) and (ii) or of (i),
(ii), and (iii) is preferably conducted by using
either an iron-based bromination catalyst or an
aluminum-based bromination catalyst, but one or more
other known Lewis acid bromination catalyst (e.g.,
antimony halide, etc.) can be used. The adducts and
the lower molecular weight brominated oligomers are
each readily soluble in liquid alkyl phosphate esters
such as isopropylated phenyl phosphate thereby
providing liquid flame retardant additive products
containing bromine and phosphorus. Such mixed products
are suitable for use as flame retardants, especially
in polyurethanes and polyurethane foams. [0045] As
noted above, the chief reaction conditions to be
controlled in order to produce reaction products
enriched in particular types of products are the
proportions between and among the monomethylaromatic
compounds, vinylaromatic reactants, organolithium
initiator,and the complexing ligand; the temperature
of the reaction; and the rate at which the reactants
are brought together. [0046] As regards oligomeric and
polymeric mixtures producible pursuant to this
invention, those having the structure as set forth
above and having polydispersities in the range of
about 1.1to about 4.0, and preferably in the range of
about 1.1to about 3.0, and more preferably in the
range of about 1.1to about 2.5 and in each case having
a standard deviation of about 60 to about 2100 Daltons
and na3 in the range of of about -4.5 to about 4.5.
More particularly, preferred oligomeric mixtures
producible pursuant to this invention have a
polydispersity in the range of about 1.1 to about 3.0,
and preferably has a standard deviation in the range
of about 60 to about 1600 Daltons and an asymmetry in
the range of about -4.5 to about 4.5. Preferred
polymeric mixtures producible pursuant to this
invention have a polydispersity in the range of about
1.2 to about 3.0, and preferably have a standard
deviation of about 160 to about 2100 Daltons and an
asymmetry of about -4.5 to about 4.5. Such mixtures
are preferred because of the compatibility of
brominated flame retardants prepared from such
oligomeric and polymeric mixtures in various polymers
with which they are blended or physically
incorporated. So far as is known, such oligomeric and
polymeric mixtures have not been produced heretofore
nor is there any previously known technology capable
of directly synthesizing such oligomeric or polymeric
mixtures having the aforementioned molecular weight
distribution characteristics in a single stage
reaction using catalytic quantities of an
organolithium initiator. [0047] It is to be noted that
in forming adduct(s), mixtures of adducts and
oligomers), or mixtures of adducts, oligomers, and low
molecular weight polymers using process technology of
this invention, small amounts of ring aralkylation
products are typically formed. The amounts of such
ring aralkylation products are typically less than 5
mole percent, and more usually less than 2 mole
percent of the total amount of side chain aralkylation
product(s) produced from the monomethylaromatic
hydrocarbon, viz., component A), used in the process.
The character of such ring alkylation products is
exemplified by the simplest member(s) of such
materials. Such ring alkylation product(s) can include
one or more products represented by the formula(s):
CH3C6H4CH2CH2Ar' CH3C6H4(CH2CH2Ar'-)nCH2CH2Ar'
Ar'CH2CH2(Ar'CH2CH2)mCH2C6H4(CH2CH2Ar'-)nCH2CH2Ar'wher
ein each Ar' is, independently, as described above, n
is a whole number, and m is a whole or fractional
number, and the sum of m and n is equal to or less
than 78. When the mixture comprises two or more
adducts and one or more oligomers, at least about
0.005 wt% to less than about 5 wt% of the mixture is
comprised of moieties represented by the formulae:
CH3C6H4CH2CH2Ar' CH3C6H4(CH2CH2Ar'-)nCH2CH2Ar'
Ar'CH2CH2(Ar'CH2CH2)mCH2C6H4(CH2CH2Ar'-)nCH2CH2Ar'
wherein Ar' is, independently, an aromatic hydrocarbon
moiety, n is a whole number, m is a whole or
fractional number, and the sum of m and n is equal to
or less than about 24. [0048] As articles of commerce,
vinylaromatic compounds such as styrene contain
inhibitors such as di-tert-butylcatechol. Such
inhibitors react with the organolithium catalyst,
reducing catalyst utilization. These inhibitors also
cause the formation of emulsions when lithium
hydroxide washes are performed on the products of the
processes. Therefore it is recommended that such
inhibitors be removed from component B) prior to use
in the practice of this invention. In the case of
vinylaromatic compounds inhibited with
di-tertbutylcatechol, 



passing the vinylaromatic compound through aluminum
oxide prior to feeding the vinylaromatic compound into
the reactor effects such purification. Alternatively,
other suitable adsorbents such as silica gel and
various ion-exchange resins can be used to remove the
di-tert-butylcatechol. It is desirable not to try to
store the uninhibited vinylaromatic compound, as such
compound can undergo polymerization in the storage
vessel. [0049] As those skilled in the art can
appreciate, in as much as organolithium components are
involved in the practice of this invention, the
reactions should be conducted in an inert atmosphere
which includes noble gases, nitrogen, and light
hydrocarbons, or any mixture of any two or more of
these materials. In light of the small amount of
lithium reagent used, it is important to have dry
reagents, dry gases, and gases and reagents free of or
substantially free of oxygen and carbon dioxide.
[0050] In conducting the processes of this invention,
there are numerous ways by which the components in the
desired proportions can be charged into the reactor.
Non-limiting examples of such modes of addition that
can be used in the practice of this invention include
the following: 1) Component B) is fed to the reactor
containing a mixture at or close to reaction
temperature formed from A), C), and D) which mixture
is preferably formed bycharging to the reactor at a
temperature below about 800C in the order of A), then
C), and then D). 2) Component B) is fed to the reactor
containing a mixture at or close to reaction
temperature formed by first charging A), then a
portion ofB) not to exceed 5 times the molar quantity
of C), then charging C), and then charging D), which
mixture is preferably formed at a temperature below
about 800C. 3) Components A), B), C), and D) are fed
to the reactor containing a mixture at or close to
reaction temperature formed, preferably at a
temperature below about 800C, from a portion of A), a
portion of C), and a portion of D). In the case of a
semi-batch reactor, it is desirable first to charge a
small amount of the total desired amount of A), which
small amount is at least the amount necessary to reach
the agitator blade in a mechanically stirred reactor
or the amount necessary to achieve agitation in a
reactor equipped with a pump around loop. Then, C),
followed by D), are charged, the total amount of C)
and D) so charged is in the range of about 10 to about
50 percent of the total amount of C) and D) to be
charged, and preferably in the range of about 20 and
about 40 percent of the total amount of C) and D) to
be charged. In the case of a continuous back-mix
reactor, it is desirable at startup to first charge
about 25 to about 100 percent of component A) and one
full charge of C) and D) such that the desired
relative proportions of A), C), and D) are achieved.
Next, A), B), C), and D) are fed continuously to the
reactor at a steady rate in their desired relative
proportions, with an average residence time in the
range of about 5 minutes to about 60 minutes. In each
of the feeding modes described in this paragraph 3),
components A), B), C), and D) are fed continuously to
the reactors individually or in any subcombination(s)
except that the amount ofB) combined with C) in
forming a feed containing C) should not exceed about 5
times the moles of C). 4) Components B), C), and D)
are fed to a reaction mixture at or close to reaction
temperature formed from A), C), and D), which mixture
preferably is at a temperature below about 8O0C. Such
mixture is formed from all of component A), a portion
of component C), and a portion of component D). In
forming such mixture, it is desirable to first
chargeA) and then C), followed by D), the total amount
of C) and D) so charged being in the range of about 10
to about 50 percent of the total amount of C) and D)
to be charged, and preferably in the range of about 20
and about 40 percent ofthe total amount of C) and D)
to be charged. Components B), C), and D) are fed
continuously or in increments to the reactor
individually or in any subcombination(s) except that
the amount of B) combined with C) in forming a feed
containing C) should not exceed about 5 times the
moles of C) when producing a product enriched in
oligomers and/or polymers. When producing adducts, the
amount of B) combined with C) in forming a feed
containing C) should not exceed about 2 times the
moles of C), and preferably the molar ratio of B) to
C) is equal to or less than 1:1. 5) Components A) and
B) are fed to the reactor containing a mixture at or
close to reaction temperature formed, preferably at a
temperature below about 800C, from a portion of A),
all of component C), and all of component D). It is
desirable first to charge at least a 



portion of the total desired amount of A), which
portion is at least the amount necessary to reach the
agitator blade in a mechanically stirred reactor or
the amount necessary to achieve agitation in a reactor
equipped with a pump around loop. It is also desirable
that the amount of A) be sufficient to have a
homogenous or at least substantially homogenous
reaction mixture formed from that portion of A), and
all of C), and all of D). Components A) and B) are fed
continuously or in increments to the reactor
individually or in any subcombination(s). The above
modes of addition can be utilized in independent
operations or in operations conducted in series. For
example, a continuous back-mix reactor can overflow
into a batch reactor or into a semi-batch reactor.
Also, a continuous back-mix reactor can involve a
series of continuous back-mix reactors. Other
variations in modes of addition, e.g., use of a
continuous plug-flow reaction schemes, will, by virtue
of this disclosure, be readily apparent to those of
ordinary skill in the art, and are within the scope of
this invention as claimed. [0051] Of the above modes
of addition, those of 3) and 4) in which a portion of
components C) and D) is fed with at least component
B), are preferred because the average lifetime of the
total amount of components C) and D) in the reactor is
reduced. These modes of addition afford a more
steady-state catalyst activity. [0052] It will be
understood and appreciated that there are instances in
which small amounts of component B) may be present in
the reactor in advance of the introduction of
component C) or a complex formed from components C)
and D). For example, in the event of incomplete
reaction in a process operation conducted with
recycle, an amount of B) may be contained in recycled
component A). Another example is where a small amount
of B) is intentionally introduced into the reactor
containing at leastA) prior to introduction of
component C) as partof a procedure to determine the
point at which water content in A) is eliminated. In
such a procedure, after the water has been consumed by
the addition of small increments of component C), the
characteristic red color of a polystyryllithium
appears and serves as an end point indicating an
anhydrous condition has been achieved. In either or
both of these examples, it is recommended that when
making adducts the molar ratio of B) to that portion
of C) to be charged at the outset should be equal to
or less than 1:1. Also, when making mixtures enriched
in oligomers and/or polymers, the amount of B) should
be less than about 5 times the amount of that portion
of C) to be charged at the outset. The situations
described in this paragraph are real world
advantageous situations in a plant operation conducted
on an industrial scale and thus are within the spirit
and scope of the invention herein claimed. [0053] It
is possible to utilize modes of operation involving
feeding techniques other than those set forth in 1)
through 5) above, which are presented for purposes of
illustration and not limitation. Such other modes of
operation will now be apparent to anyone skilled in
the art upon reading the present disclosure. [0054] In
a particular situation where a material enriched in
oligomers and/or low molecular weight polymers is
produced by limiting the amount of component A) used
relative to component B), a mixture of C) and D) is
fed to the reactor concurrently with component B), and
mixtures of C) andD) would come together to form
insoluble complexes, it is desirable to combine C) and
D) in a solvent. For this purpose, it is desirable to
utilize an aromatic hydrocarbon solvent which has a
single benzylic methylene unit per aromatic ring in
the molecule and is devoid of methyl groups. Solvents
of this type that are preferred for use in this
particular situation include those which are in the
liquid state at a temperature below about 8O0C, and
more preferably in the liquid state below about 300C.
Non-limiting examples of a few such solvents include
ethylbenzene, propylbenzene, n-butylbenzene,
isobutylbenzene, 1,3-diphenylpropane, and mixtures of
any two or more of the foregoing. [0055] At any time
when introducing C) and D), independently or mixed, it
is preferred to feed them subsurface. Conversely, it
is preferred to feed component B) above the surface of
the liquid reaction mixture as a finely divided mist,
spray, or as a solution in a light hydrocarbon such as
isopentane, cyclopentane, pentanes, normal pentane,
low boiling petroleum ethers, or the like. An added
benefit from using such light hydrocarbons is that
they facilitate the removal of volatile amine(s) which
may be produced by decomposition of the ligand in the
course of the reaction. For example, when such light
hydrocarbons areremoved from the reactor as they are
charged via fractional or simple distillation
(flashing), volatile amine(s) are also removed.
Alternatively, B) can be added to the reflux of A) in
the event that A) or more volatile added solvent
undergoes reflux. [0056] In conducting the processes
of this invention, the relative proportions of
components A), B), C), and D) are controlled to
produce the desired product(s). Thus: 



generally speaking, in processes in which one or more
adducts, or mixtures of adducts and oligomers, or
mixtures of adducts, oligomers, and low molecular
weight polymers are to be formed, the molar ratio of
component A) : component B) is typically in the range
of about 20:1 to about 3:1, and preferably in the
range of about 10:1 to about 4:1. For a constant
molarratio of component A) : component B), as the
ratio approaches 1:1, formation of higher molecular
weight material is favored at faster feed rates.
Conversely, formation of monoadduct is formed at the
slowest feed rates. generally speaking, in processes
in which the product is to be enriched in oligomer, or
enriched in oligomer and polymer, or enriched in
polymer, the molar ratio of component A) : component
B) is typically in the range of about 1:1 to about
1:20, and preferably in the range of about 1:1to about
1:7. Using a constant feed rate and a constant
temperature, as the ratio of component A) : component
B) approaches 1:1, formation of lower molecular weight
material is favored. generally speaking, in processes
in which one or more adducts are produced, or mixtures
of adducts and oligomers, or mixtures of adducts,
oligomers, and low molecular weight polymers are to be
formed, the molar ratio of component B) : component C)
is typically in the range of about 10: 1to about 500:
1, preferably in the range of about 80: 1to about
180:1, and more preferably in the range of about 100:1
to about 150:1. Using (i) a constant molar ratio of
component B) : component A), (ii) a constant feed rate
of component B), and (iii) a constant temperature as
the ratio of component B) : component C) approaches
10:1, formation of lower molecular weight material is
favored. Conversely, formation of higher molecular
weight material is favored when holding the same
parameters (i), (ii), (iii) constant as the ratio of
component B) : component C) approaches 500:1.
generally speaking, in processes in which one or more
adducts are produced, or mixtures of adducts and
oligomers, or mixtures of adducts, oligomers, and low
molecular weight polymers are to be formed, the molar
ratio of component B) : component D) is typically in
the range of about 10: 1 to about 500: 1, preferably
in the range of about 80: 1 toabout 180:1, and more
preferably in the range of about 100:1 to about 150:1,
and the molar ratio of component C) : component D) is
typically in the range of about 1:8 to about 1:0.90,
and preferably in the range of about 1:1.1 to about
1:0.9 and more preferably in the range of about 1:1.05
to about 1:0.95. [0057] The temperature of the
reaction mixture formed from the above components
should be at a temperature above 5O0C, more desirably
in the range of about 600C to about 135C, and
preferably in the range of about 105C to about 115C
when high rate of chain transfer is needed to produce
the desired product distribution, and conversely, the
temperature is preferably in the range of about 800C
to about 1050C when a reduced rate of chain transfer
is needed to produce the desired product distribution.
Brief excursions outside of such temperature ranges
are permissible and within the scope of this invention
provided such excursions do not materially interfere
with the desired reactions taking place. [0058] As
shown by the Examples presented hereinafter, feed
rates, relative component molar ratios, and reaction
temperatures are all interdependent variables such
that varying only one of them while holding the others
constant will produce different product distributions
within the scope of this invention. Conversely,
changing any two or more of these variables while
holding the others constant can produce nearly
identical product distributions. Thus, the Examples
presented hereinafter constitute an excellent template
for establishing reaction conditions and process
parameters to produce any given product or product
distribution within the confines of what is
industrially practical. However, in any case where the
parameters needed for producing a particular product
or product distribution have not been fully
established, all that is required is to perform a few
optimization experiments based on the information
given in the Examples in order to develop such
parameters. [0059] Again not wanting to be bound by
theory, one can explain the results observed (at least
in the Examples, below) in terms of competing reaction
rates. In the simplest embodiment of this invention,
the simplest product is represented by the formula:
ArCH2CH2CH2Ar' To maximize its formation, it is
necessary to keep the monomer concentration very low
relative to the concentration of the chain transfer
agent. This is accomplished by feeding the
monovinylaromatic hydrocarbon (e.g., sryrene) to a
large excess of the chain transfer agent (the
monomethylaromatic compound) at relatively slow rates.
The rate of product formation 



and hence the rate of consumption of the
monovinylaromatic hydrocarbon shows a
functionaldependence on the initiator concentration.
Consequently the higher the concentration of the
tertiary-polyamine-complexed organolithium reagent,
the faster the monovinylaromatic hydrocarbon is
consumed. This in effect keeps the monovinylaromatic
hydrocarbon concentration low and hence helps the
chain transfer reaction to compete with adduct
formation. The rate of chain transfer increases with
increasing temperature. To maximize the rate of chain
transfer, the process is conducted at the highest
temperature practicable. The upper limit of
temperature is normally governed by the stability of
the tertiary-polyaminecomplexed organolithium reagent.
At temperatures much above about 1150C, decomposition
of the organolithium complex occurs, which leads to
chain termination processes. [0060] For economic
reasons one would choose to balance feed rate (time to
conduct the process) of the monomer {e.g.,
monovinylaromatic hydrocarbon) with the initiator
concentration (cost of raw material) and the amount of
chain transfer agent (monomethyaromatic compound)
consumed (effort to recover and recycle). [0061] The
reactions of this invention are deemed complete when
all of component B) is consumed. This is most
conveniently determined by proton NMR or less
conveniently determined using gas chromatography and
then only when mixtures of one or more adducts are
produced free of oligomers. In the event that small
quantities of styrene are present (up to about 2 wt%
of the total reaction mixture), at the end of the feed
-as can sometimes occur in modes of addition numbered
1) and 2) above- and a small portion (in the range of
1% to 5%) of the total amount of component C) or an
admixture of component C) and component D) can be
charged to complete the reaction. Typically,
contacting the reaction mixture with a quenching
agent, e.g., a protic solvent such as water and/or an
alcohol, terminates the reaction. This can be done by
slowly introducing the quenching agent to the reactor
containing the reaction mixture. Alternatively, the
reaction mixture can be transferred to another stirred
reaction vessel containing the quenching agent and
optionally a solvent. Solutions of mineral and organic
acids can be used as well, but to avoid emulsions it
is recommended that the aqueous phase of the acid be
at or above a pH of about 5. [0062] Generally
speaking, there are two situations for which somewhat
different work-up procedures are recommended: 1) In
cases where the reaction mixture is formed using a
large molar quantity of component A) relative to
component B) or when a large quantity (greater than
about 25 wt% of the total mass) of added solvent is
employed (e.g., ethylbenzene or 1,3-diphenylpropane)
itis generally convenient to transfer the reaction
mixture to a mechanically stirred reaction vessel
containing a nitrogen atmosphere and water. The first
charge of water should be in the range of about 5% to
about 50% and preferably about 15% to about 25% of the
combined mass of componentA) componentB) and any added
solvent. The resulting two phase reaction mixture is
stirred at about 700C to about 900C for a period of
time generally about 0.25 hours to about 1.0 hour.
Agitation is interrupted and the aqueous phase is
removed. This wash procedure is typically repeated one
or more times until the concentration of lithium
hydroxide in the organic phase is reduced to less than
50 ppm. The formation of an essentially clear organic
phase and a pH < 10 of the aqueous wash is indicative
that the organic solution is free of lithium. The
reaction mass is then stripped at reduced pressure to
recover component A) and/or the added solvent. 2) In
cases of this invention where mixtures enriched in
oligomers or enriched in low molecular weight polymers
are produced using a limiting portion of componentA)
(typically the molar ratio of componentA) to component
B) is greater than about 1:1) and with an added
solvent in the portion of less than about 25 wt% of
the total reaction mass, it is convenient to transfer
the reaction mixture to a mechanically stirred reactor
containing sufficient hydrocarbon solvent to make
about a 50 wt% to about 25 wt% solution of the product
in the solvent. In the case where no added solvent was
used and component A) is toluene, then toluene is the
solvent of choice. In the case where ethyl benzene was
the added solvent, then ethyl benzene would be a
preferred solvent. Other preferred hydrocarbon
solvents include cyclohexane and methylcyclohexane. It
is convenient if in addition to solvent the stirred
reactor is charged with water before transferring the
reaction mixture. The first charge of water should be
in the range of about 5% to about 50% and preferably
about 15% to about 25% of the combined mass of
component A), component B) and any added solvent. The
resulting two phase reaction mixture is stirred at
about 700C to about 900C for a period of time
generally about 0.25 hours to about 1.0 hour.
Agitation is interrupted and the aqueous 



phase is removed. This wash procedure is repeated one
or more times until the concentration of lithium
hydroxide in the organic phase is reduced to less than
50 ppm. The formation of an essentially clear organic
phase and a pH < 10 of the aqueous wash is indicative
that the organic solution is free of lithium. The
reaction mass is then stripped at reduced pressure to
recover the bulk of component A) all added solvent
(ending conditions are generally 2300C and <5
mmHg).[0063] For work-up of material enriched in
adducts, it is convenient to isolate the lowest
boiling adducts by means of vacuum distillation either
in a batch or continuous operation. A preferred method
employs a wiped film evaporator (WFE) or a series of
wiped film evaporators. From the adduct-enriched
material, adducts where n is equal to 0 to 3 can
generally be removed overhead as one distillate
fraction by passing the adduct-enriched material
through a WFE operating at <0.5 mmHg and about 2800Cto
about 3000C. Isolation of enriched cuts of the lighter
adducts can be achieved by passing the distillate
fraction through the WFE (or through a further WFE
when the WFEs are in series) at a lower temperature.
The conditions which include feed rate, surface area
of the apparatus, vacuum and temperature to provide
cuts greatly enriched in any one adduct can be readily
determined. The heavy ends or undistilled material is
comprised predominately of adducts where n = 4 to 7 or
adducts and oligomers where n = 4 to 12. Further
purification of the adducts having n = 0-3 obtained
from the WFE can be achieved by fractional
distillation at reduced pressure. [0064] For work-up
of material enriched in oligomers and/or low molecular
weight polymers (i.e., mixtures of adducts and
oligomers or mixtures of adducts, oligomers and low
molecular weight vinylaromatic polymers), further
removal of solvent from the mixture can include: 1)
passing the material through a column as a falling
film at elevated temperature with a countercurrent
flow of hot (about 2200C to about 2600C; preferably
about 2200C) nitrogen or other inert gas; or 2)
passing the material through a wiped film evaporator
at elevated temperature and reduced pressure; or 3)
passing the material through a devolatilization
extruder; or 4) ultra-filtration using membranes
suitable for separating macromolecules (oligomers and
polymers) from low molecular weight molecules; or 5)
precipitation of the oligomers and polymers via
introduction of the material as a melt into a
well-agitated (high shear) organic anti-solvent (such
as methanol), then collecting the precipitated polymer
by filtration or decantation. Option 5) is a less
preferred technique for further work-up of material
enriched in oligomers and/or low molecular weight
polymers. [0065] Separation of oligomers and adducts
from each other is preferably achieved by
distillation. In conducting the distillation, any
low-boiling components, e.g., unreacted toluene or
other relatively low-boiling monomethylaromatic
hydrocarbon reactant(s), are initially removed from
the mixture. The next higher fractions typically
involve the lower molecular weight adducts, e.g.,
1,3-diphenylpropane, 1,3,5-triphenylpentane, and
analogs of these containing one or more lower alkyl
substituents containing at least two carbon atomseach
(e.g., ethyl, propyl, or like lower alkyls) on one or
more of the aromatic rings. The distillation pot
residue is typically at least one and usually a
mixture of the oligomers of this invention. Although
distillation is a preferred method of effecting
separation, other procedures such as chromatography or
solvent extraction can be used for making the
separations when such separations are desired. Instead
of making a separation between adducts and oligomers
prior to bromination, a light distillation can be used
to remove any light ends such as unreacted toluene or
other relatively low-boiling monomethyl-substituted
aromatic hydrocarbon reactant(s). The remaining
mixture of adducts and oligomers of this invention can
then be subjected to bromination. Here again, the
resultant brominated mixture(s) can be used as a
brominated flame retardant additive for use in
polymers, resins, and coatings. [0066] In all cases
where material is produced and isolated without
distillation, it is convenient to remove trace amine
impurities after dissolution of the material in a
solvent by passing the solution through the acid form
of a strongly acidic cation exchange resin prior to
bromination. Other adsorbents for amines can be
employed such as acidic alumina or silica gel. When
the material is to be brominated, the material can be
dissolved in the solvent to be used for the
bromination and then passed through the cation
exchange resin or other adsorbent. [0067] Non-limiting
examples of monoadducts of this invention are depicted
in Table 1. The monoadducts shown in Table 1 are
formed upon reaction of the particular component A) of
the left hand column with the particular component of
the particular component B) of the top 



row of the table; these monoadducts can be isolated.
For example, upon reaction of toluene with styrene,
the initial isolatable product of the reaction is
1,3-diphenylpropane (i.e., the compound shown in the
section of Table 1 where toluene and styrene intersect
in Table 1). More complex 1,3-diarylpropanes are
formed by this invention when substituted
methylbenzenes and/or substituted styrenes are
employed (i.e., in the methylbenzenes and the
monovinylaromatic hydrocarbons in Table 1below, each R
is, independently, an alkyl group having at least two
carbon atoms). It will be understood that Table
1merely represents a few of the monoadducts producible
by the practice of this invention. Moreover, for the
purpose of making a brominated flame retardant, up to
a total of four positions on either or both of the
phenyl groups of the initial products of the reaction
can be occupied by alkyl groups having in the range of
1 to 4 carbon atoms as long as steric hindrance
permits such substitution. If abrominated flame
retardant is not the desired use for these products,
all five positions on either or both of the phenyl
groups of the initial products of the reaction can be
occupied by alkyl groups having in the range of 1to 4
carbon atoms as long as steric hindrance permits such
substitution.MOBILE IP HOME AGENT DISCOVERY
CROSS-REFERENCE [0001] This application claims the
benefit of U.S. Provisional Application Serial No.
60/943,017, filed June 8, 2007, and entitled "MOBILE
IP HOME AGENT DISCOVERY," the entirety of which is
incorporated herein by reference. BACKGROUND I. Field
[0002] The present disclosure relates generally to
wireless communications, and more specifically to
techniques for establishing Mobile Internet Protocol
(Mobile IP) communication in a wireless communication
system. II. Background [0003] Wireless communication
systems are widely deployed to provide various
communication services; for instance, voice, video,
packet data, broadcast, and messaging services can be
provided via such wireless communication systems.
These systems can be multiple-access systems that are
capable of supporting communication for multiple
terminals by sharing available system resources.
Examples of such multiple-access systems include Code
Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division
Multiple Access (FDMA) systems, and Orthogonal
Frequency Division Multiple Access (OFDMA) systems.
[0004] Generally, a wireless multiple-access
communication system can simultaneously support
communication for multiple wireless terminals. In such
a system, each terminal can communicate with one or
more base stations via transmissions on the forward
and reverse links. The forward link (or downlink)
refers to the communication link from the base
stations to the terminals, and the reverse link (or
uplink) refers to the communication link from the
terminals to the base stations. This communication
link can be established via a single-in-single-out
(SISO), multiplein- signal-out (MISO), or a
multiple-in-multiple-out (MIMO) system.[0005] Mobile
Internet Protocol (Mobile IP or MIP) is a
communication protocol that enables transparent
routing of data packets to mobile devices in a
wireless communication system. Under the Mobile IP
protocol, a device can register with a home agent
(HA), through which the device obtains a "home" IP
address. The home address of the device can then be
utilized to route data packets to and/or from the
device regardless of the location of the device within
a wireless communication network. Conventionally, a
mobile device can register with a HA by first
discovering a global IP address of the HA and
subsequently setting up a security association with
the HA based on its discovered IP address. Upon
association with the HA, the device can signal updates
to the HA relating to the location and/or status of
the device. These updates can be utilized by the HA to
provide data packets to the device, either directly or
indirectly via an access point of a disparate network
to which the device has moved. [0006] However,
discovery of the IP address of a HA has proven
difficult in wireless communication networks where
mobility of devices is managed by a networkbased
mobility protocol, such as General Packet Radio
Service (GPRS) Tunneling Protocol (GTP) or the like.
For example, the home link for Mobile IP in a given
network may be conducted through GPRS or another
similar technique such that a 



mobile device in the network does not need to be aware
of the global address of its anchor point and/or HA
while in its home network. As a consequence of the
mobile device lacking knowledge of the global address
of its corresponding HA, mobility of the device is
made more complex and difficult. Accordingly, there
exists a need for versatile techniques for Mobile IP
HA discovery in a wireless communication network.
SUMMARY [0007] The following presents a simplified
summary of various aspects of the claimed subject
matter in order to provide a basic understanding of
such aspects. This summary is not an extensive
overview of all contemplated aspects, and is intended
to neither identify key or critical elements nor
delineate the scope of such aspects. Its sole purpose
is to present some concepts of the disclosed aspects
in a simplified form as a prelude to the more detailed
description that is presented later. [0008] According
to an aspect, a method for identifying a Mobile
Internet Protocol (MIP) home agent (HA) in a wireless
communication system is described herein. The method
can comprise identifying a Packet Data Network Gateway
(PDNGW) serving as an anchor point of a network-based
mobility protocol used for communication in the
wireless communication system; communicating one or
more messages to the identified PDN GW containing
respective requests for a MIP HA address; and
receiving information relating to the MIP HA address
from the PDN GW in response to the one or more
messages. [0009] Another aspect relates to a wireless
communications apparatus, which can comprise a memory
that stores data relating to a HA for Mobile IP
communication and an access router (AR) that manages
the wireless communications apparatus using at least
one of Proxy Mobile IP (PMIP) or General Packet Radio
Service Tunneling Protocol (GTP). The wireless
communications apparatus can further comprise a
processor configured to provide one or more messages
to the AR requesting a global address for the HA and
to receive information corresponding to the global
address of the HA in response. [0010] Yet another
aspect relates to an apparatus that facilitates
discovery of a Mobile IP home agent. The apparatus can
comprise means for communicating a request for a
global IP address of a home agent to a PDN GW serving
as an anchor point of a network-based mobility
protocol; and means for receiving information relating
to the global IP address of the home agent in response
to the request. [0011] Still another aspect relates to
a machine-readable medium having stored thereon
instructions which, when executed by a machine, cause
the machine to perform operations comprising
identifying a serving access router serving as a
network anchor point for one or more of PMIP or GTP;
determining whether a MIP HA is collocated with the
serving access router; if a MIP HA is collocated with
the serving access router, discovering a global
address for the MIP HA; and if a MIP HA is not
collocated with the serving access router,
establishing a connection with an access router at
which a MIP HA is located and discovering a global
address for the MIP HA upon establishment of a
connection with the access router. [0012] An
additional aspect relates to an integrated circuit
that executes computer-executable instructions for
discovering a global address of a home agent. The
instruction can comprise requesting a global address
of a home agent from a PDN GW serving as an anchor
point for at least one of PMIP or GTP by employing at
least one of a Domain Name Service (DNS) query for a
domain name configured based on the homeagent or a
connection attachment procedure; and receiving
information relating to the global address of the home
agent from the PDN GW. [0013] According to another
aspect, a method for coordinating discovery of a MIP
HA is described herein. The method can comprise
identifying a mobile terminal managed through one or
more of PMIP or GTP; receiving one or more messages
from the identified mobile terminal containing
respective requests for a global MIP HA address; and
transmitting information relating to the global MIP HA
address in response to the one or more messages.
[0014] A further aspect relates to a wireless
communications apparatus that can comprise a memory
that stores data relating to an access terminal for
which the wireless communications apparatus serves as
a PDN GW and an anchor point for a networkbased
mobility protocol and one or more communications of
data received from the 



access terminal. The wireless communications apparatus
can further comprise a processor configured to
identify respective requests for a global home agent
address from the communications of data received from
the access terminal and to communicate an indication
of the global home agent address to the access
terminal in response to the requests. [0015] Another
aspect relates to an apparatus that facilitates MIP HA
discovery. The apparatus can comprise means for
receiving a request from a user equipment (UE) managed
via one or more of PMIP or GTP for a global address
corresponding to a MIP HA address for the UE; and
means for transmitting information corresponding to
the global address of the MIP HA to the UE in response
to the request. [0016] Yet another aspect relates to a
machine-readable medium having stored thereon
instructions which, when executed by a machine, cause
the machine to perform operations comprising
identifying information comprising one or more of a
DNS query, a Router Solicitation message, or an
attachment request provided by a terminal managed via
at least one of PMIP or GTP; and providing information
to the terminal relating to a global address of a home
agent for the terminal in response to the identified
information. [0017] Still another aspect relates to an
integrated circuit that executes computer-executable
instructions for facilitating discovery of a home
agent at a requesting mobile device. The instructions
can comprise identifying a mobile device utilizing at
least one of PMIP or GTP for mobility management
through an associated wireless communication network;
receiving a request for a global home agent
addressfrom the mobile device in connection with at
least one of a DNS query for a domain name configured
based on the home agent or a connection attachment
procedure; and relaying information relating to the
global home agent address to the mobile device. [0018]
To the accomplishment of the foregoing and related
ends, one or more aspects of the claimed subject
matter 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
claimed subject matter. These aspects are indicative,
however, of but a few of the various ways in which the
principles of the claimed subject matter can be
employed. Further, the disclosed aspects are intended
to include all such aspects and their equivalents.
BRIEF DESCRIPTION OF THE DRAWINGS [0019] FIG. 1
illustrates a wireless multiple-access communication
system in accordance with various aspects set forth
herein. [0020] FIG. 2 illustrates mobility of a
terminal through a wireless communication system in
accordance with various aspects. [0021] FIGS. 3-6 are
block diagrams of respective systems for Mobile IP
home agent discovery in a wireless communication
network. [0022] FIGS. 7-10 are flow diagrams of
respective methodologies for identifying a Mobile IP
home agent in a wireless communication network. [0023]
FIGS. 11-14 are flow diagrams of facilitating
discovery of a home agent at a mobile terminal. [0024]
FIG. 15 is a block diagram illustrating an example
wireless communication system in which various aspects
described herein can function. [0025] FIG. 16 is a
block diagram of a system that coordinates discovery
of a home agent in accordance with various aspects.
[0026] FIG. 17 is a block diagram of a system that
provides information relating to a home agent to one
or more terminals in accordance with various aspects.
[0027] FIGS. 18-19 are block diagrams of respective
apparatus that facilitate Mobile IP home agent
discovery in a wireless communication system.DETAILED
DESCRIPTION [0028] Various aspects of the claimed
subject matter are now described with reference to the
drawings, wherein like reference numerals are used to
refer to like elements throughout. 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 aspect(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 one or more aspects. [0029] As used in this
application, the terms "component," "module,"
"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 can
be, but is not limited to being, a process running on
a processor, an integrated circuit, 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 can 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 can 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). [0030]
Furthermore, various aspects are described herein in
connection with a wireless terminal and/or a base
station. A wireless terminal can refer to a device
providing voice and/or data connectivity to a user. A
wireless terminal can be connected to a computing
device such as a laptop computer or desktop computer,
or it can be a self contained device such as a
personal digital assistant (PDA). A wireless terminal
can also be called a system, a subscriber unit, a
subscriber station, mobile station, mobile, remote
station, access point, remote terminal, access
terminal, user terminal, user agent, user device, or
user equipment. A wireless terminal can be a
subscriber station, wireless device, cellular
telephone, PCS telephone, cordless telephone, a
Session Initiation Protocol (SIP) phone, a wireless
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. A base station (e.g., access point)
can refer to a device in an access network that
communicates over the air-interface, through one or
more sectors, with wireless terminals. The base
station can act as a router between the wireless
terminal and the rest of the access network, which can
include an Internet Protocol (IP) network, by
converting received air-interface frames to IP
packets. The base station also coordinates management
of attributes for the air interface. [0031] Moreover,
various aspects or features described herein can 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. ..). [0032] Various techniques
described herein can be used for various wireless
communication systems, such as Code Division Multiple
Access (CDMA) systems, Time Division Multiple Access
(TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, Orthogonal Frequency Division Multiple
Access (OFDMA) systems, Single Carrier FDMA (SC-FDMA)
systems, and other such systems. The terms "system"
and "network" are often used herein interchangeably. A
CDMA system can implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), CDMA2000,
etc. UTRA includes Wideband-CDMA (W-CDMA) and other
variants of CDMA. Additionally, CDMA2000 covers the
IS-2000, IS-95 and IS-856 standards. A TDMA system can
implement a radio technology such as Global System for
Mobile Communications (GSM). An OFDMA system can
implement a radio technology such as Evolved UTRA
(E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.1 1
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20,
Flash-OFDM(r), etc. UTRA and E-UTRA are part of
Universal Mobile Telecommunication System (UMTS). 3GPP
Long Term Evolution (LTE) is an upcoming release of
UMTS that uses E-UTRA, which employs OFDMA on the
downlink and SC-FDMA on the uplink. UTRA, E-UTRA,
UMTS, LTE and GSM are described in documents from an
organization named "3rd GenerationPartnership Project"
(3GPP). Further, CDMA2000 and UMB are described in
documents from an organization named "3rd Generation
Partnership Project 2" 



(3GPP2). [0033] Various aspects will be presented in
terms of systems that can include a number of devices,
components, modules, and the like. It is to be
understood and appreciated that the various systems
can include additional devices, components, modules,
etc. and/or can not include all of the devices,
components, modules etc. discussed in connection with
the figures. A combination of these approaches can
also be used. [0034] Referring now to the drawings,
Fig. 1 is an illustration of a wireless
multiple-access communication system in accordance
with various aspects. In one example, an access point
100 (AP) includes multiple antenna groups. As
illustrated in Fig. 1, one antenna group can include
antennas 104 and 106, another can include antennas 108
and 110, and another can include antennas 112 and 114.
While only two antennas are shown in Fig. 1 for each
antenna group, it should be appreciated that more or
fewer antennas may be utilized for each antenna group.
In another example, an access terminal 116 (AT) can be
in communication with antennas 112 and 114, where
antennas 112 and 114 transmit information to access
terminal 116 over forward link 120 and receive
information from access terminal 116 over reverse link
118. Additionally and/or alternatively, access
terminal 122 can be in communication with antennas 106
and 108, where antennas 106 and 108 transmit
information to access terminal 122 over forward link
126 and receive information from access terminal 122
over reverse link 124. In a frequency division duplex
(FDD) system, communication links 118, 120, 124 and
126 can use different frequency for communication. For
example, forward link 120 may use a different
frequency then that used by reverse link 118. [0035]
Each group of antennas and/or the area in which they
are designed to communicate can be referred to as a
sector of the access point. In accordance with one
aspect, antenna groups can be designed to communicate
to access terminals in a sector of areas covered by
access point 100. In communication over forward links
120 and 126, the transmitting antennas of access point
100 can utilize beamforming in order to improve the
signal-to-noise ratio of forward links for the
different access terminals 116 and 122. Also, an
access point using beamforming to transmit to access
terminals scattered randomly through its coverage
causes less interference to access terminals
inneighboring cells than an access point transmitting
through a single antenna to all its access terminals.
[0036] An access point, e.g., access point 100, can be
a fixed station used for communicating with terminals
and can also be referred to as a base station, a Node
B, an access network, and/or other suitable
terminology. In addition, an access terminal, e.g., an
access terminal 116 or 122, can also be referred to as
a mobile terminal, user equipment (UE), a wireless
communication device, a terminal, a wireless terminal,
and/or other appropriate terminology. [0037] Fig. 2
illustrates mobility of a terminal 220 through a
wireless communication system in accordance with
various aspects. In one example, a first access point
210 and a mobile terminal 220 can initially
communicate via a cellular communication network 232
as shown in diagram 202. As diagram 202 illustrates,
access point 210 can be and/or include the
functionality of a home agent (HA) 212 for Mobile
Internet Protocol (Mobile IP or MIP) and/or an access
router (AR) 214, which can serve as the anchor point
for mobile terminal 220 pursuant to a network-based
mobility protocol such as Proxy Mobile IP (PMIP),
General Packet Radio Service (GPRS) Tunneling Protocol
(GTP) or the like. [0038] In accordance with one
aspect, Mobile IP communication functionality can be
provided by HA 212 to allow communication of data
packets and/or other information to mobile terminal
220 using IP-layer signaling regardless of a present
location of mobile terminal 220. In one example,
mobile terminal 220 can register with HA 212, thereby
obtaining a "home" IP address with HA 212. By doing
so, mobile terminal 220 can communicate using IP based
on the home address of the mobile terminal 220
regardless of movement of the mobile terminal 220
within network 232 and/or other, disparate networks.
In one example, HA 212 can maintain a table of home IP
addresses assigned to various terminals and utilize
the table to identify an incoming data packet for a
specified terminal based on a home address of the
terminal. 



[0039] In accordance with another aspect, in the event
that mobile terminal 220 moves outside the coverage of
a network served by HA 212, Mobile IP communication
can be conducted as illustrated by diagram 204. As
diagram 204 illustrates, the mobile terminal 220 can
register with a second access point 240 that serves a
network to which mobile terminal 220 moves. In one
example, access point 240 and mobile terminal 220 can
communicate through a cellular communication network
234, which can utilize thesame protocol(s) for
communication as network 232 and/or different
protocol(s). Additionally, in a similar manner to
access point 210, access point 240 can be and/or
include the functionality of a foreign agent (FA) 242
for Mobile IP and/or an AR 244 that serves as an
anchor point for a network-based mobility protocol
associated with network 234. [0040] In one example,
mobile terminal 220 can register with or otherwise
associate with FA 242 to establish a "care-of '
address that is utilized while the mobile terminal 220
remains within the coverage of the network served by
access point 240. The established care-of address can
then be forwarded back to HA 212 in order to
facilitate continued communication with mobile
terminal 220 using the home address of the mobile
terminal 220 as known to HA 212. In another example,
information relating to HA 212 can be provided to FA
242 by mobile terminal 220 during and/or after
registration with FA 242. [0041] In accordance with
one aspect, HA 212 and FA 242 can interact to provide
Mobile IP connectivity for a mobile terminal 220 as
illustrated in diagram 204. More particularly, a
communicating node 250 desiring to transmit
information to and/or receive information from mobile
terminal 220 can initiate communication with mobile
terminal 220 using the home address of the mobile
terminal 220. Upon initiating communication, HA 212
can look up the present location of mobile terminal
220. If mobile terminal 220 is presently located
within the network associated with HA 212, data can be
forwarded between the communicating node 250 and
mobile terminal 220 through the network.
Alternatively, as illustrated by diagram 204, mobile
terminal 220 is located outside the network associated
with HA 212, HA 212 can initiate data tunneling to
provide information to and/or from an appropriate FA
242 based on the care-of address of mobile terminal
220 provided by mobile terminal 220 and/or FA 242.
[0042] As described herein, Mobile IP techniques, such
as Mobile IPv4 and Mobile IPv6, provide mobility
support based on signaling messages provided by mobile
terminal 220 to HA 212. In accordance with one aspect,
in order for mobile terminal 220 to communicate
appropriate signaling messages to HA 212, mobile
terminal 220 is first required to discover the IP
address of HA 212 and set up a security association
with HA 212 based on the discovered IP address
thereof. [0043] However, discovery of the global IP
address of HA 212 becomes difficult when Mobile IP is
applied to a 3GPP core network or, more generally,
anynetwork wherein movements of mobile terminals 220
are managed through a networkbased protocol. More
particularly, operators of wireless communication
networks can impose requirements for HA assignment and
discovery that are not met by existing HA discovery
techniques. For example, 3GPP networks utilize Access
Point Name (APN) for respective wireless access
points, which can be utilized by a mobile terminal to
indicate a network to which the terminal desires to
attach. The concept of APN, however, is not considered
in existing HA discovery techniques. Further, existing
HA discovery techniques generally do not take into
account that a particular mobile terminal can attach
to a given network based on any type of access,
whether 3GPP or non-3GPP, and that HA discovery should
therefore not be based on access-specific capabilities
or information. [0044] As an additional example,
existing HA discovery techniques do not consider the
scenario wherein 3GPP access is considered the home
link for Mobile IP for a given terminal, which can be
required by a network operator if it is desired to
avoid Mobile IP tunneling in connection with 3GPP
access. Such a scenario can additionally and/or
alternatively arise in the event that an APN used for
discovery of a 3GPP AR (e.g., a Gateway GPRS Support
Node or GGSN) is the same as an APN used for HA
discovery, such as when a HA and AR are collocated.
Because movements of a mobile terminal in a 3GPP core
network in such a scenario are managed through a
network-based protocol (e.g., PMIP or GTP), a mobile
terminal does not need to be 



aware of the gateway that is acting as the anchor
point for its location changes while in the 3GPP
network. However, if the mobile terminal moves to an
access network where network-based mobility is not
supported and/or another network where it is desirable
to utilize Mobile IP to manage movements, the terminal
must then discover the address of the HA that is
collocated with the anchor point of the network-based
mobility protocol used in the 3GPP network. As a
result, a mechanism to match allocation of an anchor
point for a network-based mobility protocol and a
subsequent Mobile IP HA discovered by a terminal is
required in such a scenario. [0045] In view of the
above shortcomings of existing HA discovery
techniques, various aspects described herein can be
utilized to facilitate discovery of a HA for Mobile IP
at a mobile terminal located on a network wherein
movement of the terminal is managed by a network-based
mobility protocol. For example, various aspects
described herein can be utilized by a mobile terminal
to discover a HA located in a3GPP network from any
access, either 3GPP or non-3GPP. Further, various
aspects described herein can be utilized to discover
the same gateway that was acting as mobility anchor
for a network mobility protocol utilized by the
network. In accordance with one aspect, HA discovery
can be achieved by a mobile terminal at least in part
by identifying an anchor point of a network-based
mobility protocol associated with a network in which
the terminal is located, communicating one or more
messages to the identified anchor point containing
respective requests for a Mobile IP HA address, and
receiving information relating to the Mobile IP HA
address in response to the messages. Further,
techniques for HA discovery as described herein can be
used in connection with DNS query formation and
communication, network attach and/or re-attach
procedures, Neighbor Discovery signaling, and/or other
appropriate procedures. Example HA discovery
techniques that can be performed in accordance with
various aspects are described in further detail infra.
[0046] Fig. 3 is a block diagram that illustrates an
example system 300 for Mobile IP home agent discovery
in accordance with various aspects. In one example,
system 300 includes an AR 310, which can serve as the
anchor point of a network-based mobility protocol for
one or more access terminals (ATs) 320. As system 300
illustrates, AR 310 can be and/or otherwise
incorporate the functionality of a Mobile IP HA 312
for access terminal 320. It should be appreciated,
however, that while system 300 illustrates HA 312 as
collocated with AR 310, AR 310 and HA 312 could
alternatively be implemented as separate entities in
system 300. [0047] In accordance with one aspect, AR
310 can act as a DNS server for one or more DNS
queries provided by an AT 320. For example, AT 320 can
utilize a processor 322 and/or memory 324 to configure
a fully qualified domain name (FQDN) 326 based on a
Mobile IP HA 312 for which discovery is desired and to
communicate a DNS query based on the configured FQDN
326. In one example, FQDN 326 can be configured by AT
320 based on an Access Point Name (APN) of AR 310
and/or HA 312. Additionally and/or alternatively, FQDN
326 can be configured based on the identity(ies) of AT
320 and/or any other appropriate entities in system
300 as well as an operator of system 300. By way of
example, for a terminal with identity A operating in a
system operated by Operator X, a configured FQDN 326
can be homeagent.servingA.OperatorX.com. or the
like.[0048] Upon communication of a DNS query by AT
320, AR 310 can intercept the DNS query in order to
process it. By way of example, if network traffic from
AT 320 is routed through AR 310, AR 310 can examine
traffic received from AT 320 to identify DNS queries
received therefrom. Additionally and/or alternatively,
AR 310 can be configured to act as a DNS server for AT
320 such that all DNS queries from AT 320 are directed
to and/or processed by AR 310. In accordance with one
aspect, AR 310 can be configured with DNS entries
corresponding to FQDNs for which itself or another AR
associated therewith can act as HA for a requesting
AT. Accordingly, if a DNS query received by AR 310
contains a FQDN for which a corresponding DNS entry at
AR 310 exists, AR 310 can reply to the DNS query with
an appropriate HA address, thereby acting as the
authoritative name server for said FQDN. For example,
if a DNS query is received from AT 320 for a FQDN 326
corresponding to a HA 312 collocated with AR 310, AR
310 can reply to the DNS query with its own IP
address. Alternatively, if AR 310 receives a DNS query
from AT 320 for a FQDN 326 corresponding to another AR



that can serve as HA for AT 320, AR 310 can reply to
the DNS query with an IP address of the AR
corresponding to the FQDN 326. [0049] In accordance
with one aspect, the role of AR 310 can vary based on
communication protocol(s) utilized by system 300. For
example, AR 310 can be a Packet Data Network Gateway
(PDN GW) in 3GPP System Architecture Evolution (SAE),
a GGSN in UMTS and/or GPRS, a Packet Data Gateway
(PDG) in an Interworked Wireless Local Area Network
(I-WLAN), and/or any other suitable network entity.
[0050] Fig. 4 is a block diagram that illustrates
another example system 400 for Mobile IP home agent
discovery in accordance with various aspects. In one
example, system 400 includes an AR 410, which can
serve as the anchor point of a network-based mobility
protocol for one or more ATs 420. Further, AR 410 can
be configured to be the default gateway of AT 420.
Accordingly, a Mobile IP HA 412 can be collocated with
AR 410 such that AT 420 is configured to select AR 410
as its HA 412. [0051] In accordance with one aspect,
if a network-based mobility protocol (e.g., GTP or
another suitable protocol) is utilized to manage ATs
420 in system 400, an AT 420 generally is not provided
with knowledge of the IP address of an AR 410 that
serves as its default gateway. Accordingly, in order
to discover the IP address of HA 412, AT 420 can
utilize one or more procedures for identifying the IP
address of an AR410 serving as its default gateway at
which a HA 412 is collocated. In one example, HA
discovery can be carried out by AT 420 through
Neighbor Discovery signaling. For example, as system
400 illustrates, AT 420 can communicate a Router
Solicitation message to AR 410. In return, AR 410,
acting as HA 412 for AT 420, can reply to the Router
Solicitation message with a Router Advertisement
message that includes the global IP address of AR 410.
In a system where a HA 412 is collocated with AR 410,
AT can then utilize the IP address of AR 410 obtained
through the Router Advertisement message as its HA
address. [0052] Fig. 5 is a block diagram that
illustrates an additional example system 400 for
Mobile IP home agent discovery in accordance with
various aspects. In one example, system 500 includes
an AR 510, which can serve as the anchor point of a
network-based mobility protocol for one or more ATs
520. In accordance with one aspect, AR 510 and AT 520
can communicate within system 500 based on 3GPP
access. For example, as system 500 illustrates, AR 510
and AT 520 can utilize a LTE attach procedure to
establish a communication link therebetween. By way of
example, an LTE attach procedure can be initiated by
AT 520 by communicating an attach request message to
AR 510. In response to an attach request message, AR
510 can provide an attach accept message to AT 520. In
accordance with one aspect, an attach accept message
provided to AT 520 by AR 510 can include the IP
address of a HA 512 for the AT 520. The IP address of
HA 512 can be can be provided in any suitable portion
of the attach accept message, such as in a protocol
configuration option carried by the attach accept
message and/or in any other portion of the attach
accept message. Alternatively, the IP address of HA
512 can be provided by AR 510 or a Mobility Management
Entity (MME) in a message that is disparate from the
attach accept message. Additionally, it should be
appreciated that while system 500 illustrates an
example HA 512 collocated with AR 510, HA 512 can
alternatively be a stand-alone entity or collocated
with another network entity. [0053] Fig. 6 is a block
diagram that illustrates a further system 600 for
Mobile IP HA discovery in accordance with various
aspects. In one example, HA discovery can begin as
illustrated in diagram 602 between an AT 620 and a
first AR 610 that is assigned to the AT 620 as the
anchor point of a network-based mobility protocol. As
diagram 602 further illustrates, AT 620 can conduct
DNS-based HA discovery by submitting a DNS query to AR
610. In one example, the DNS query submitted by AT620
can be based on an APN and/or FQDN for a HA to be
discovered, which can be configured in a substantially
similar manner to that described supra with respect to
system 300. Additionally and/or alternatively, a DNS
query provided by AT 620 can be received and/or
processed by AR 610 in a similar manner to that
described supra with respect to AR 310. [0054] In
accordance with one aspect, AR 610 can provide a DNS
reply to AT 620 that indicates the global address of a
HA for the AT. In one example, the DNS 



reply can provide the global IP address of the HA,
either by including the global IP address of AR 610 if
the HA is collocated with AR 610 or by providing the
global IP address of another AR or other network
entity at which the HA is collocated. Alternatively,
AR 610 can additionally provide a link-local address
for an entity with which the HA is collocated if the
HA is not collocated with AR 610. [0055] In accordance
with another aspect, if a DNS reply received from AR
610 indicates that a HA for AT 620 is located at a
different network node than AR 610, AT 620 can
subsequently associate with the HA as illustrated in
diagram 604. For example, as diagram 604 illustrates,
a HA 632 designated for AT 620 is collocated with a
second AR 630 that is disparate from the first AR 610.
Accordingly, to associate with HA 632, AT 620 can
de-attach from AR 610 by exchanging de-attach
signaling with AR 610 as illustrated by diagram 604.
Subsequently, AT 620 can re-attach to AR 630 and HA
632 by exchanging re-attach signaling with AR 630. In
accordance with one aspect, r e attach messages can be
communicated between AR 630 and AT 620 pursuant to a
LTE re-attach procedure and/or another appropriate
procedure. [0056] In one example, the global IP
address of HA 632 can be provided to AT 620 prior to
re-attachment with AR 630. Alternatively, the global
IP address of HA 632 can be provided to AT 620 upon
re-attachment with AR 630. For example, the address of
HA 632 can be stored on an Authentication
Authorization Accounting Home Subscriber Server
(AAA/HSS) associated with AR 630, retrieved during the
re-attach procedure between AR 630 and AT 620, and
assigned to AT 620 following reattachment. In
accordance with one aspect, an assignment of HA 632 to
AT 620 can be made in a re-attach accept message
communicated to AT 620 and/or in a separate message,
such as a DNS message provided to AT 620 using
IP-layer signaling and/or another suitable
network-dependent or network-independent
technique.[0057] Referring to Figs. 7-14,
methodologies that can be performed in accordance with
various aspects set forth herein are illustrated.
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 can, in accordance with one or more aspects,
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 a
methodology in accordance with one or more aspects.
[0058] With reference to Fig. 7, illustrated is a
methodology 700 for identifying a Mobile IP home agent
in a wireless communication system (e.g., system 200).
It is to be appreciated that methodology 700 can be
performed by, for example, a mobile device (e.g.,
mobile terminal 220) and/or any other appropriate
network entity. Methodology 700 begins at block 702,
wherein an anchor point (e.g., AR 214 and/or AP 210)
of a network-based mobility protocol (e.g., GTP and/or
PMIP) used for communication in a wireless
communication system is identified. An anchor point
identified at block 702 can be a serving anchor point
for an entity performing methodology 700, or
alternatively the identified anchor point can be
located in a network to which the entity performing
methodology 700 is connecting. Further, the anchor
point identified at block 702 can be a PDN GW and/or
any other suitable network entity. [0059] Next, at
block 704, one or more messages are communicated to
the anchor point identified at block 702 that contain
respective implicit and/or explicit requests for a
Mobile IP home agent address. Messages communicated at
block 704 can be based on, for example, DNS signaling,
an LTE attachment and/or re-attachment procedure,
Neighbor Discovery signaling, and/or any other
suitable type of communication. Methodology 700 can
then conclude at block 706, wherein information
relating to the Mobile IP home agent address is
received from the anchor point identified at block 702
in response to the messages communicated at block 704.
In accordance with one aspect, information received at
block 706 can include the Mobile IP home agent address
itself and/or other information to further facilitate
its discovery. For example, information received at
block 706 can include a local addressof a second
anchor point at which a home agent is collocated in
order to facilitate a subsequent connection to the
second anchor point. 



[0060] Fig. 8 illustrates a methodology 800 for
identifying a Mobile IP home agent based on DNS
signaling. Methodology 800 can be performed by a
mobile terminal and/or any other suitable network
entity. Methodology 800 begins at block 802, wherein
an anchor point of a network-based mobility protocol
used for communication in a wireless communication
system is identified. Next, at block 804, a FQDN for a
serving Mobile IP home agent to be discovered is
configured. A FQDN for the home agent can be
configured at block 804 based on an APN associated
with the home agent, an identity of the entity
performing methodology 800, an identity of the anchor
point identified at block 802, an operator of the
wireless communication system, and/or other suitable
factors. At block 806, a DNS query is then submitted
to the anchor point identified at block 802 for the
FQDN identified at block 804. [0061] Methodology 800
then proceeds to block 808, wherein a Mobile IP home
agent address is received in response to the DNS query
submitted at block 806. In accordance with one aspect,
an address received at block 808 can be a global
address (e.g., an IP address) of the home agent or a
local address to another entity in the wireless
communication system with which the home agent is
collocated. Next at block 810, it is determined based
on the address received at block 808 whether the home
agent is collocated with the anchor point identified
at block 802. If the home agent is collocated with the
anchor point, then it can be inferred that the address
received at block 808 is the global address of the
home agent and methodology 800 concludes. Otherwise,
methodology 800 proceeds to block 812, wherein the
entity performing methodology 800 detaches from the
anchor point identified at block 802. Detachment at
block 812 can be performed using, for example, an
exchange of detachment signaling messages and/or other
suitable means. Methodology 800 can then conclude at
block 814, wherein re-attachment to a new anchor point
associated with the home agent corresponding to the
address received at block 808 is conducted.
Re-attachment at block 808 can be performed by using,
for example, an LTE re-attach procedure involving the
exchange of re-attachment messages and/or other
appropriate means. In accordance with one aspect, a
re-attach message received from the new anchor point
at block 814 can include and/or otherwise indicate a
global home agent address. Additionally and/or
alternatively, aglobal home agent address can be
received from the anchor point or an associated MME in
a separate message upon re-attachment at block 814.
[0062] Fig. 9 illustrates a methodology 900 for
identifying a Mobile IP home agent based on Neighbor
Discovery signaling. It should be appreciated that
methodology 900 can be performed by, for example, an
access terminal and/or any other appropriate network
entity. Methodology 900 begins at block 902, wherein
an anchor point of a network-based mobility protocol
with which a Mobile IP home agent is collocated is
identified. Next, at block 904, a Router Solicitation
message is communicated to the anchor point identified
at block 902. Methodology 900 can then conclude at
block 906, wherein a Router Advertisement message is
received from the anchor point identified at block 902
that includes a global IP address of the home agent
collocated therewith in response to the Router
Solicitation message communicated at block 904. [0063]
Fig. 10 is a flow diagram that illustrates a
methodology 1000 for identifying a Mobile IP home
agent based on a network attachment procedure.
Methodology 1000 can be performed by a mobile device
and/or any other suitable network entity. Methodology
1000 begins at block 1002, wherein an anchor point of
a network-based mobility protocol to which
communication is to be established is identified.
Methodology 1000 can then proceed to block 1004,
wherein an attach request message is communicated to
the anchor point identified at block 1002. Methodology
1000 can then conclude at block 1006, wherein an
attach accept message and/or a global IP address of a
home agent are received from the anchor point
identified at block 1002 in response to the attach
request message communicated to the anchor point at
block 1004. In accordance with one aspect, the global
IP address received at block 1006 can be received from
the anchor point identified at 1002 and/or a MME
associated with the anchor point. In addition, the
global IP address can be received as part of the
attach accept message (e.g., in a protocol
configuration option carried by the attach accept
message) or separately from the attach accept message.



[0064] With reference to Fig. 11, illustrated is a
methodology 1100 for facilitating discovery of a home
agent at a mobile terminal (e.g., an AT 220 in system
200). It is to be appreciated that methodology 1100
can be performed by, for example, a wireless access
point and/or access router (e.g., AP 210 and/or AR
214) and/or any other appropriate network entity. By
way of further specific, non-limiting example,
anentity performing methodology 1100 can serve as a
PDN GW for one or more mobile terminals. Methodology
1100 begins at block 1102, wherein a mobile terminal
managed through a network-based mobility protocol
(e.g., PMIP and/or GTP) is identified. In accordance
with one aspect, a terminal identified at block 1102
can be a terminal for which a communication link has
previously been established or a terminal for which a
communication link is to be established. For example,
a terminal can be identified at block 1102 by
receiving a request from the terminal for
establishment of a communication link. [0065] Next, at
block 1104, one or more messages are received from the
mobile terminal identified at block 1102 that contain
respective implicit and/or explicit requests for a
global home agent address. Messages received at block
1104 can be based on, for example, DNS signaling, an
LTE attachment and/or re-attachment procedure,
Neighbor Discovery signaling, and/or any other
suitable type of communication. Methodology 1100 can
then proceed to block 1106, wherein information
relating to the home agent address is transmitted to
the mobile terminal identified at block 1102 in
response to the message(s) received at block 1104. In
accordance with one aspect, information transmitted at
block 1106 can include the home agent address itself
and/or other information relating to an entity at
which the home agent is collocated. For example,
information received at block 1106 can include a local
address of an anchor point at which the home agent is
collocated to facilitate a subsequent connection
between the terminal identified at block 1102 and the
anchor point. [0066] Fig. 12 illustrates a methodology
1200 for facilitating discovery of a home agent based
on DNS signaling. Methodology 1200 can be performed
by, for example, a wireless access point, an access
router, and/or any other appropriate network entity.
Methodology 1200 begins at block 1202, wherein a
terminal managed through a network-based mobility
protocol is identified. Next, at block 1204, a DNS
query communicated from the terminal identified at
block 1202 that is based on a domain name that
indicates a home agent for the terminal is identified.
The domain name on which the DNS query identified at
block 1204 is based can be configured based on an APN
associated with the home agent, an identity of the
terminal identified at block 1202, an operator of the
wireless communication system, and/or other suitable
factors. Further, the DNS query can be identified at
block 1204 by intercepting some or all DNS queries
from the terminal identified at block 1202 and
determining whether respectiveDNS queries relate to a
domain name configured for a home agent. Methodology
1200 can then conclude at block 1206, wherein a global
IP address of the home agent is transmitted to the
terminal identified at block 1202 in response to the
DNS query identified at block 1204. [0067] Fig. 13
relates to a methodology 1300 for facilitating
discovery of a home agent based on Neighbor Discovery
signaling. Methodology 1300 can be performed by, for
example, a wireless access point, an access router,
and/or any other appropriate network entity.
Methodology 1300 begins at block 1302, wherein a
terminal managed through a network-based mobility
protocol is identified. Next, at block 1304, a Router
Solicitation message is received from the terminal
identified at block 1302. Methodology 1300 can then
continue to block 1306, wherein a Router Advertisement
message is transmitted to the terminal identified at
block 1302 that indicates a global IP address
associated with a Mobile IP home agent for the
terminal. [0068] Fig. 14 illustrates a methodology
1400 for facilitating discovery of a home agent based
on an attachment and/or re-attachment procedure.
Methodology 1400 can be performed by, for example, a
wireless access point, an access router, and/or any
other appropriate network entity. Methodology 1400
begins at block 1402, wherein a request for attachment
or re-attachment is received from a terminal managed
through a network-based mobility protocol. Methodology
1400 can then proceed to block 1404, wherein a message
is communicated to the terminal accepting the request
received at block 1402 that indicates a global IP
address associated with a Mobile IP home agent 



for the terminal. In a specific, non-limiting example,
the message communicated at block 1404 can be an
attach accept message, and the global IP address
associated with the Mobile IP home agent for the
terminal can be provided in a protocol configuration
option in the attach accept message. [0069] Referring
now to Fig. 15, a block diagram illustrating an
example wireless communication system 1500 in which
one or more embodiments described herein can function
is provided. In one example, system 1500 is a
multiple-input multiple-output (MIMO) system that
includes a transmitter system 1510 and a receiver
system 1550. It should be appreciated, however, that
transmitter system 1510 and/or receiver system 1550
could also be applied to a multi-input single-output
system wherein, for example, multiple transmit
antennas (e.g., on a base station), can transmit one
or more symbol streams to a single antenna device
(e.g., a mobile station).Additionally, it should be
appreciated that aspects of transmitter system 1510
and/or receiver system 1550 described herein could be
utilized in connection with a single output to single
input antenna system. [0070] In accordance with one
aspect, traffic data for a number of data streams are
provided at transmitter system 1510 from a data source
1512 to a transmit (TX) data processor 1514. In one
example, each data stream can then be transmitted via
a respective transmit antenna 1524. Additionally, TX
data processor 1514 can format, encode, and interleave
traffic data for each data stream based on a
particular coding scheme selected for each respective
data stream in order to provide coded data. In one
example, the coded data for each data stream can then
be multiplexed with pilot data using OFDM techniques.
The pilot data can be, for example, a known data
pattern that is processed in a known manner. Further,
the pilot data can be used at receiver system 1550 to
estimate channel response. Back at transmitter system
1510, the multiplexed pilot and coded data for each
data stream can be modulated {i.e., symbol mapped)
based on a particular modulation scheme {e.g., BPSK,
QSPK, M-PSK, or M-QAM) selected for each respective
data stream in order to provide modulation symbols. In
one example, data rate, coding, and modulation for
each data stream can be determined by instructions
performed on and/or provided by processor 1530. [0071]
Next, modulation symbols for all data streams can be
provided to a TX processor 1520, which can further
process the modulation symbols {e.g., for OFDM). TX
MIMO processor 1520 can then provides NT modulation
symbol streams to N T transceivers 1522a through
1522t. In one example, each transceiver 1522 can
receive and process a respective symbol stream to
provide one or more analog signals. Each transceiver
1522 can then further condition {e.g., amplify,
filter, and upconvert) the analog signals to provide a
modulated signal suitable for transmission over a MIMO
channel. Accordingly, NT modulated signals from
transceivers 1522a through 1522t can then be
transmitted from NT antennas 1524a through 1524t,
respectively. [0072] In accordance with another
aspect, the transmitted modulated signals can be
received at receiver system 1550 by NR antennas 1552a
through 1552r. The received signal from each antenna
1552 can then be provided to respective transceivers
1554. In one example, each transceiver 1554 can
condition {e.g., filter, amplify, and downconvert) a
respective received signal, digitize the conditioned
signal to provide samples, and then processes the
samples to provide a corresponding "received"
symbolstream. An RX MIMO/data processor 1560 can then
receive and process the NR received symbol streams
from NR transceivers 1554 based on a particular
receiver processing technique to provide N T
"detected" symbol streams. In one example, each
detected symbol stream can include symbols that are
estimates of the modulation symbols transmitted for
the corresponding data stream. RX processor 1560 can
then process each symbol stream at least in part by
demodulating, deinterleaving, and decoding each
detected symbol stream to recover traffic data for a
corresponding data stream. Thus, the processing by RX
processor 1560 can be complementary to that performed
by TX MIMO processor 1520 and TX data processor 1514
at transmitter system 1510. RX processor 1560 can
additionally provide processed symbol streams to a
data sink 1564. [0073] In accordance with one aspect,
the channel response estimate generated by RX
processor 1560 can be used to perform space/time
processing at the receiver, adjust power levels,
change modulation rates or schemes, and/or other
appropriate 



actions. Additionally, RX processor 1560 can further
estimate channel characteristics such as, for example,
signal-to-noise-and-interference ratios (SNRs) of the
detected symbol streams. RX processor 1560 can then
provide estimated channel characteristics to a
processor 1570. In one example, RX processor 1560
and/or processor 1570 can further derive an estimate
of the "operating" SNR for the system. Processor 1570
can then provide channel state information (CSI),
which can comprise information regarding the
communication link and/or the received data stream.
This information can include, for example, the
operating SNR. The CSI can then be processed by a TX
data processor 1518, modulated by a modulator 1580,
conditioned by transceivers 1554a through 1554r, and
transmitted back to transmitter system 1510. In
addition, a data source 1516 at receiver system 1550
can provide additional data to be processed by TX data
processor 1518. [0074] Back at transmitter system
1510, the modulated signals from receiver system 1550
can then be received by antennas 1524, conditioned by
transceivers 1522, demodulated by a demodulator 1540,
and processed by a RX data processor 1542 to recover
the CSI reported by receiver system 1550. In one
example, the reported CSI can then be provided to
processor 1530 and used to determine data rates as
well as coding and modulation schemes to be used for
one or more data streams. The determined coding and
modulation schemes can then be provided to
transceivers 1522for quantization and/or use in later
transmissions to receiver system 1550. Additionally
and/or alternatively, the reported CSI can be used by
processor 1530 to generate various controls for TX
data processor 1514 and TX MIMO processor 1520. In
another example, CSI and/or other information
processed by RX data processor 1542 can be provided to
a data sink 1544. [0075] In one example, processor
1530 at transmitter system 1510 and processor 1570 at
receiver system 1550 direct operation at their
respective systems. Additionally, memory 1532 at
transmitter system 1510 and memory 1572 at receiver
system 1550 can provide storage for program codes and
data used by processors 1530 and 1570, respectively.
Further, at receiver system 1550, various processing
techniques can be used to process the NR received
signals to detect the NT transmitted symbol streams.
These receiver processing techniques can include
spatial and space-time receiver processing techniques,
which can also be referred to as equalization
techniques, and/or "successive nulling/equalization
and interference cancellation" receiver processing
techniques, which can also be referred to as
"successive interference cancellation" or "successive
cancellation" receiver processing techniques. [0076]
Fig. 16 is a block diagram of a system that
coordinates discovery of a home agent in accordance
with various aspects described herein. In one example,
system 1600 includes a terminal or user equipment (UE)
1602. As illustrated, UE 1602 can receive signal(s)
from one or more Node Bs 1604 and transmit to the one
or more Node Bs 1604 via one or more antennas 1608.
Additionally, UE 1602 can comprise a receiver 1610
that receives information from antenna(s) 1608. In one
example, receiver 1610 can be operatively associated
with a demodulator (Demod) 1612 that demodulates
received information. Demodulated symbols can then be
analyzed by a processor 1614. Processor 1614 can be
coupled to memory 1616, which can store data and/or
program codes related to UE 1602. Additionally, UE
1602 can employ processor 1614 to perform
methodologies 700, 800, 900, 1000, and/or other
similar and appropriate methodologies. UE 1602 can
also include a modulator 1618 that can multiplex a
signal for transmission by a transmitter 1620 through
antenna(s) 1608. [0077] Fig. 17 is a block diagram of
a system that provides information relating to a home
agent to one or more terminals in accordance with
various aspects described herein. In one example,
system 1700 includes a base station or access point
1702. As illustrated, access point 1702 can receive
signal(s) from one or more access terminals1704 and/or
an access gateway (not shown) via one or more receive
(Rx) antennas 1706 and transmit to the one or more
access terminals 1004 and/or the access gateway via
one or more transmit (Tx) antennas 1708. [0078]
Additionally, access point 1702 can comprise a
receiver 1710 that receives information from receive
antenna(s) 1706. In one example, the receiver 1710 can
be operatively associated with a demodulator (Demod)
1712 that demodulates received information.
Demodulated symbols can then be analyzed by a
processor 1714. 



Processor 1714 can be coupled to memory 1716, which
can store information related to code clusters, access
terminal assignments, lookup tables related thereto,
unique scrambling sequences, and/or other suitable
types of information. In one example, access point
1702 can employ processor 1714 to perform
methodologies 1100, 1200, 1300, 1400, and/or other
similar and appropriate methodologies. Access point
1702 can also include a modulator 1718 that can
multiplex a signal for transmission by a transmitter
1720 through transmit antenna(s) 1708. [0079] Fig. 18
illustrates an apparatus 1800 that facilitates Mobile
IP home agent discovery in a wireless communication
system (e.g., system 200). It is to be appreciated
that apparatus 1800 is represented as including
functional blocks, which can be functional blocks that
represent functions implemented by a processor,
software, or combination thereof (e.g., firmware).
Apparatus 1800 can be implemented in a UE (e.g. ,
mobile terminal 220) and/or any other appropriate
network entity and can include a module 1802 for
requesting a global address for a Mobile IP home agent
from an anchor point of a network-based mobility
protocol and a module 1804 for receiving information
relating to the global address of the Mobile IP home
agent in response to the request. [0080] Fig. 19
illustrates another apparatus 1900 that facilitates
Mobile IP home agent discovery in a wireless
communication system (e.g., system 200). It is to be
appreciated that apparatus 1900 is represented as
including functional blocks, which can be functional
blocks that represent functions implemented by a
processor, software, or combination thereof (e.g.,
firmware). Apparatus 1900 can be implemented in an
access point (e.g., access point 210), an access
router (e.g., access router 214), and/or any other
appropriate network entity and can include a module
1902 for receiving a request from a UE managed via a
network-based mobility protocol for a global address
corresponding to a Mobile IP home agent for the UE and
a module 1904 for transmitting
informationcorresponding to the global address of the
mobile IP home agent in response to the request.
[0081] It is to be understood that the aspects
described herein can 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 can be
stored in a machine -readable medium, such as a
storage component. A code segment can 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 can
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. can be
passed, forwarded, or transmitted using any suitable
means including memory sharing, message passing, token
passing, network transmission, etc. [0082] For a
software implementation, the techniques described
herein can be implemented with modules {e.g.,
procedures, functions, and so on) that perform the
functions described herein. The software codes can be
stored in memory units and executed by processors. The
memory unit can be implemented within the processor or
external to the processor, in which case it can be
communicatively coupled to the processor via various
means as is known in the art. [0083] What has been
described above includes examples of one or more
aspects. It is, of course, not possible to describe
every conceivable combination of components or
methodologies for purposes of describing the
aforementioned aspects, but one of ordinary skill in
the art can recognize that many further combinations
and permutations of various aspects are possible.
Accordingly, the described aspects are intended to
embrace all such alterations, modifications and
variations that fall within the spirit and scope of
the appended claims. Furthermore, to the 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. Furthermore, the term
"or" as used in either the detailed description or the
claims is meant to be a "non exclusive or."CLAIMS 



What is claimed is: 1. A method for identifying a
Mobile Internet Protocol (MIP) home agent (HA) in a
wireless communication system, comprising: identifying
a Packet Data Network Gateway (PDN GW) serving as an
anchor point of a network-based mobility protocol used
for communication in the wireless communication
system; communicating one or more messages to the
identified PDN GW containing respective requests for a
MIP HA address; and receiving information relating to
the MIP HA address from the PDN GW in response to the
one or more messages. 2. The method of claim 1,
wherein: the communicating one or more messages
comprises communicating a Domain Name System (DNS)
query to the PDN GW for a fully qualified domain name
(FQDN) corresponding to the MIP HA; and the receiving
comprises receiving the MIP HA address in response to
the DNS query. 3. The method of claim 2, further
comprising configuring the FQDN based on an access
point name (APN) associated with the MIP HA. 4. The
method of claim 2, further comprising configuring the
FQDN based on respective identities of a requesting
device and a network operator. 5. The method of claim
1, wherein: the communicating one or more messages
comprises communicating a Router Solicitation message
to the PDN GW; and the receiving comprises receiving a
Router Advertisement message from the PDN GWthat
indicates a global address for the MIP HA.6. The
method of claim 1, wherein: the identifying comprises
identifying a PDN GW with which a connection is to be
established; the communicating one or more messages
comprises sending an attach request message to the
identified PDN GW; and the receiving comprises
receiving an attach accept message from the identified
PDN GW and an indication of a global address for the
MIP HA. 7. The method of claim 6, wherein the global
address for the MIP HA is received in a protocol
configuration option provided by the attach accept
message. 8. The method of claim 6, wherein the global
address for the MIP HA is received from a Mobility
Management Entity (MME) that is disparate from the PDN
GW in a separate message from the attach accept
message. 9. The method of claim 1, wherein: the
identifying comprises identifying a serving PDN GW;
the communicating one or more messages comprises
communicating a DNS query for the MIP HA to the
serving PDN GW; the receiving comprises receiving a
DNS reply from the serving PDN GW that indicates that
the MIP HA is collocated with a PDN GW disparate from
the serving PDN GW; and the method further comprises
de-attaching from the serving PDN GW and re attaching
to the PDN GW indicated in the DNS reply. 10. The
method of claim 9, wherein the receiving further
comprises receiving a DNS reply from the serving PDN
GW that indicates a global address for the MIP HA. 11.
The method of claim 9, wherein: the receiving further
comprises receiving a DNS reply that indicates a name
of a PDN GWwith which the MIP HA is collocated; andthe
method further comprises receiving a global address of
the MIP HA from the PDN GW indicated in the DNS reply
upon attachment thereto. 12. The method of claim 1,
wherein the network-based mobility protocol is at
least one of General Packet Radio Service Tunneling
Protocol (GTP) or Proxy Mobile Internet Protocol
(PMIP). 13. A wireless communications apparatus,
comprising: a memory that stores data relating to a
home agent (HA) for Mobile Internet 



Protocol (IP) communication and an access router (AR)
that manages the wireless communications apparatus
using at least one of Proxy Mobile IP (PMIP) or
General Packet Radio Service Tunneling Protocol (GTP);
and a processor configured to provide one or more
messages to the AR requesting a global address for the
HA and to receive information corresponding to the
global address of the HA in response. 14. The wireless
communications apparatus of claim 13, wherein the
memory further stores data relating to a domain name
associated with the HA and the processor is further
configured to communicate a Domain Name System (DNS)
query to the AR for the domain name associated with
the HA and to receive a responsive DNS reply
comprising a global address of the HA. 15. The
wireless communications apparatus of claim 14, wherein
the processor is further configured to configure the
domain name associated with the HA based on an access
point name (APN) associated with the HA. 16. The
wireless communications apparatus of claim 14, wherein
the processor is further configured to configure the
domain name associated with the HA based on respective
identities of the wireless communications apparatus
and an operator of the HA. 17. The wireless
communications apparatus of claim 13, wherein the
processor is further configured to provide a Router
Solicitation message to the AR andto receive a Router
Advertisement message from the AR in response that
includes a global address for the HA. 18. The wireless
communications apparatus of claim 13, wherein the
memory further stores data relating to an AR with
which a communication session is to be established and
the processor is further configured to provide an
attach request message to the AR with which a
communication session is to be established and to
receive an attach accept message and an indication of
a global address of the HA in response. 19. The
wireless communications apparatus of claim 18, wherein
the processor is further configured to identify the
global address of the HA in a protocol configuration
option provided in the attach accept message. 20. The
wireless communications apparatus of claim 18, wherein
the processor is further configured to receive the
global address of the HA from a Mobility Management
Entity (MME) that is disparate from the AR in
connection with receiving the attach accept message.
21. The wireless communications apparatus of claim 13,
wherein the memory further stores data relating to a
serving AR and a domain name associated with the HA
and the processor is further configured to communicate
a DNS query to the AR based on the domain name of the
HA, to identify a DNS reply from the AR indicating
that the HA is collocated with a non-serving AR, and
to de-attach from the serving AR and re-attach with
the AR at which the HA is located in response to the
DNS reply. 22. The wireless communications apparatus
of claim 21, wherein the processor is further
configured to identify a global address for the HA in
the DNS reply. 23. The wireless communications
apparatus of claim 21, wherein the processor is
further configured to identify a global address for
the HA from the AR indicated in the DNS reply during
attachment thereto.24. An apparatus that facilitates
discovery of a Mobile Internet Protocol (IP) home
agent, the apparatus comprising: means for
communicating a request for a global IP address of a
home agent to a Packet Data Network Gateway (PDN GW)
serving as an anchor point of a networkbased mobility
protocol; and means for receiving information relating
to the global IP address of the home agent in response
to the request. 25. A machine-readable medium having
stored thereon instructions which, when executed by a
machine, cause the machine to perform operations
comprising: identifying a serving access router
serving as a network anchor point for one or more of
Proxy Mobile Internet Protocol (PMIP) or General
Packet Radio Service Tunneling Protocol (GTP);
determining whether a Mobile Internet Protocol (MIP)
home agent (HA) is 



collocated with the serving access router; if a MIP HA
is collocated with the serving access router,
discovering a global address for the MIP HA; and if a
MIP HA is not collocated with the serving access
router, establishing a connection with an access
router at which a MIP HA is located and discovering a
global address for the MIP HA upon establishment of a
connection with the access router. 26. An integrated
circuit that executes computer-executable instructions
for discovering a global address of a home agent, the
instructions comprising: requesting a global address
of a home agent from a Packet Data Network Gateway
(PDN GW) serving as an anchor point for at least one
of Proxy Mobile Internet Protocol (PMIP) or General
Packet Radio Service Tunneling Protocol (GTP) by
employing at least one of a Domain Name Service (DNS)
query for a domain name configured based on the home
agent or a connection attachment procedure; and
receiving information relating to the global address
of the home agent from the PDN GW. 27. A method for
coordinating discovery of a Mobile Internet Protocol
(MIP) home agent (HA), comprising:identifying a mobile
terminal managed through one or more of Proxy MIP or
General Packet Radio Service Tunneling Protocol (GTP);
receiving one or more messages from the identified
mobile terminal containing respective requests for a
global MIP HA address; and transmitting information
relating to the global MIP HA address in response to
the one or more messages. 28. The method of claim 27,
wherein: the receiving one or more messages comprises
identifying a Domain Name System (DNS) query
transmitted from the mobile terminal relating to a
domain name configured for the MIP HA; and the
transmitting comprises transmitting a DNS reply to the
mobile terminal that indicates the global MIP HA
address. 29. The method of claim 28, wherein the
domain name used for the DNS query is configured based
on an access point name (APN) associated with the MIP
HA. 30. The method of claim 28, wherein the domain
name used for the DNS query is configured based on
respective identities of the mobile terminal and an
operator of the MIP HA. 31. The method of claim 28,
wherein the identifying a DNS query comprises
intercepting a DNS query transmitted from the mobile
terminal and determining whether the DNS query relates
to a domain name configured for the MIP HA. 32. The
method of claim 27, wherein: the receiving comprises
receiving a Router Solicitation message from the
mobile terminal; and the transmitting comprises
transmitting a Router Advertisement message to the
mobile terminal that indicates the global MIP HA
address.33. The method of claim 27, wherein: the
receiving comprises receiving one or more of a request
for attachment or a request for de-attachment from the
mobile terminal; and the transmitting comprises
transmitting a message to the mobile terminal
accepting the received request that indicates the
global MIP HA address. 34. The method of claim 33,
wherein the transmitting further comprises instructing
a Mobility Management Entity (MME) to provide the
global MIP HA address to the mobile terminal. 35. A
wireless communications apparatus, comprising: a
memory that stores data relating to an access terminal
for which the wireless communications apparatus serves
as a Packet Data Network Gateway (PDN GW) and an
anchor point for a network-based mobility protocol and
one or more communications of data received from the
access terminal; and a processor configured to
identify respective requests for a global home agent
address from the communications of data received from
the access terminal and to communicate an indication
of the global home agent address to the access
terminal in response to the requests. 



36. The wireless communications apparatus of claim 35,
wherein the memory further stores data relating to a
Domain Name System (DNS) query received from the
access terminal relating to a domain name of the home
agent and the processor is further configured to
transmit a DNS reply to the access terminal that
indicates the global address of the home agent. 37.
The wireless communications apparatus of claim 35,
wherein the domain name used for the DNS query is
configured based on an access point name (APN)
associated with the home agent. 38. The wireless
communications apparatus of claim 35, wherein the
domain name used for the DNS query is configured based
on respective identities of the access terminal and an
operator of the home agent.39. The wireless
communications apparatus of claim 35, wherein the
processor is further configured to intercept one or
more DNS queries from the access terminal and to
determine whether one or more of the intercepted DNS
queries relate to a domain name configured for the
home agent. 40. The wireless communications apparatus
of claim 35, wherein the memory further stores data
relating to a Router Solicitation message received
from the access terminal and the processor is further
configured to transmit a Router Advertisement message
to the access terminal that indicates the global home
agent address. 41. The wireless communications
apparatus of claim 35, wherein the memory further
stores data relating to at least one of an attach
request or a re-attach request received from the
access terminal and the processor is further
configured to provide an acceptance of a received
request to the mobile terminal. 42. The wireless
communications apparatus of claim 41, wherein the
processor is further configured to provide the global
home agent address to the access terminal in the
acceptance of the received request. 43. The wireless
communications apparatus of claim 41, wherein the
processor is further configured to instruct a Mobility
Management Entity (MME) disparate from the wireless
communications apparatus to provide the global home
agent address to the access terminal upon accepting
the received request. 44. An apparatus that
facilitates Mobile Internet Protocol (MIP) home agent
(HA) discovery, the apparatus comprising: means for
receiving a request from a user equipment (UE) managed
via one or more of Proxy Mobile Internet Protocol
(PMIP) or General Packet Radio Service Tunneling
Protocol (GTP) for a global address corresponding to a
MIP HA address for the UE; and means for transmitting
information corresponding to the global address of the
MIP HA to the UE in response to the request.45. A
machine-readable medium having stored thereon
instructions which, when executed by a machine, cause
the machine to perform operations comprising:
identifying information comprising one or more of a
Domain Name System (DNS) query, a Router Solicitation
message, or an attachment request provided by a
terminal managed via at least one of Proxy Mobile
Internet Protocol (PMIP) or General Packet Radio
Service Tunneling Protocol (GTP); and providing
information to the terminal relating to a global
address of a home agent for the terminal in response
to the identified information. 46. An integrated
circuit that executes computer-executable instructions
for facilitating discovery of a home agent at a
requesting mobile device, the instructions comprising:
identifying a mobile device utilizing at least one of
Proxy Mobile Internet Protocol (PMIP) or General
Packet Radio Service Tunneling Protocol (GTP) for
mobility management through an associated wireless
communication network; receiving a request for a
global home agent address from the mobile device in
connection with at least one of a Domain Name Service
(DNS) query for a domain name configured based on the
home agent or a connection attachment procedure; and
relaying information relating to the global home agent
address to the mobile device. 


