
TITLE OF THE INVENTION HCV NS3 PROTEASE INHIBITORS The
present invention relates to macrocyclic compounds
that are useful as inhibitors of the hepatitis C virus
(HCV) NS3 protease, their synthesis, and their use for
treating or preventing HCV infection. BACKGROUND OF
THE INVENTION Hepatitis C virus (HCV) infection is a
major health problem that leads to chronic liver
disease, such as cirrhosis and hepatocellular
carcinoma, in a substantial number of infected
individuals, estimated to be 2-15% of the world's
population. There are an estimated 3.9 million
infected people in the United States alone, according
to the U.S. Center for Disease Control, roughly five
times the number of people infected with the human
immunodeficiency virus (HTV). According to the World
Health Organization, there are more than 170 million
infected individuals worldwide, with at least 3 to 4
million people being infected each year. Once
infected, about 20% of people clear the virus, but the
rest harbor HCV the rest of their lives. Ten to twenty
percent of chronically infected individuals eventually
develop liver-destroying cirrhosis or cancer. The
viral disease is transmitted parenterally by
contaminated blood and blood products, contaminated
needles, or sexually and vertically from infected
mothers or carrier mothers to their off-spring.
Current treatments for HCV infection, which are
restricted to immunotherapy with recombinant
interferon-aalone or in combination with the
nucleoside analog ribavirin, are of limited clinical
benefit. Moreover, there is no established vaccine for
HCV. Consequently, there is an urgent need for
improved therapeutic agents that effectively combat
chronic HCV infection. The current state of the art in
the treatment of HCV infection has been discussed in
the following references: B. Dymock, et al., "Novel
approaches to the treatment of hepatitis C virus
infection," Antiviral Chemistry & Chemotherapy . 11:
79-96 (2000); H. Rosen, et al., "Hepatitis C virus:
current understanding and prospects for future
therapies," Molecular Medicine Today. 5: 393-399
(1999); D. Moradpour, et al., "Current and evolving
therapies for hepatitis C," European J. Gastroenterol.
Hepatol. , 11: 1189-1202 (1999); R. Bartenschlager,
"Candidate Targets for Hepatitis C Virus-Specific
Antiviral Therapy," Intervirology . 40: 378-393
(1997); G.M. Lauer and B.D. Walker, "Hepatitis C Virus
Infection," N. Engl. J . Med . 345: 41-52 (2001); B.W.
Dymock, "Emerging therapies for hepatitis C virus
infection," Emerging Drugs . 6: 13-42 (2001); and C.
Crabb, "Hard-Won Advances Spark Excitement about
Hepatitis C," Science : 506-507 (2001). Several
virally-encoded enzymes are putative targets for
therapeutic intervention, including a metalloprotease
(NS2-3), a serine protease (NS3), a helicase (NS3),
and an RNA-dependentRNA polymerase (NS5B). The NS3
protease is located in the N-terminal domain of the
NS3 protein, and is considered a prime drug target
since it is responsible for an intramolecular cleavage
at the NS3/4A site and for downstream intermolecular
processing at the NS4A/4B, NS4B/5A and NS5A/5B
junctions. 



Previous research has identified classes of peptides,
such as hexapeptides as well as tripeptides discussed
in U.S. patent applications US2005/0020503,
US2004/0229818, and US2004/00229776, showing degrees
of activity in inhibiting the NS3 protease. The aim of
the present invention is to provide further compounds
which exhibit activity against the HCV NS3 protease.
SUMMARY OF THE INVENTION The present invention relates
to novel macrocyclic compounds of formula (I) and/or
pharmaceutically acceptable salts or hydrates thereof.
These compounds are useful in the inhibition of HCV
(hepatitis C virus) NS3 (non-structural 3) protease,
the prevention or treatment of one or more of the
symptoms of HCV infection, either as compounds or
their pharmaceutically acceptable salts or hydrates
(when appropriate), or as pharmaceutical composition
ingredients, whether or not in combination with other
HCV antivirals, anti-infectives, immunomodulators,
antibiotics or vaccines. More particularly, the
present invention relates to a compound of formula (I)
and/or a pharmaceutically acceptable salt or hydrate
thereof: wherein: p and q are both 1; R1 is
CONR10SO2R6; R2 is Ci-C6 alkyl or C2-C alkenyl,
wherein said alkyl or alkenyl is optionally
substituted with 1 to 3 halo; R3 is Ci-C8 alkyl or
C3-C8 cycloalkyl; R5 is H; R6 is C3-C6 cycloalkyl; Y
is C(=O); Z is O; M is Ci-Ci2 alkylene or C2-Ci2
alkenylene; and each R10 is independently H or CpC6
alkyl.The present invention also includes
pharmaceutical compositions containing a compound of
the present invention and methods of preparing such
pharmaceutical compositions. The present invention
further includes methods of treating or preventing one
or more symptoms of HCV infection. Other embodiments,
aspects and features of the present invention are
either further described in or will be apparent from
the ensuing description, examples and appended claims.
DETAILED DESCRIPTION OF THE INVENTION The present
invention includes compounds of formula I above, and
pharmaceutically acceptable salts and/or hydrates
thereof. These compounds and their pharmaceutically
acceptable salts and/or hydrates are HCV protease
inhibitors (e.g., HCV NS3 protease inhibitors). The
present invention also includes compounds of formulae
II-a and HI-a wherein all variables are as defined for
formula I . A first embodiment of the present
invention is a compound of formula I, II-a or HI-a, or
a pharmaceutically acceptable salt or hydrate thereof,
wherein R1 is CONHSO2R6, and all other variables 



are as originally defined (i.e., as defined in the
Summary of the Invention). In a first aspect of the
first embodiment, R1 is CONHSO2R6 wherein R6 is C3-C5
cycloalkyl; and all other variables are as defined in
the first embodiment. In a feature of the first aspect
of the first embodiment, R1 is CONHSO2R6 wherein R6 is
cyclopropyl; and all other variables are as defined in
the first embodiment. A second embodiment of the
present invention is a compound of formula I, II-a or
p i-a, or a pharmaceutically acceptable salt or
hydrate thereof, wherein R2 is C1-C6 alkyl or C2-C
alkenyl; and all other variables are as originally
defined or as defined in any one of the preceding
embodiments m a first aspect of the second embodiment,
R2 is Cr C4 alkyl or C2-C4 alkenyl; and all other
variables are as originally defined or as defined in
any one of the preceding embodiments. In a second
aspect of the second embodiment, R2 is C2-C4 alkenyl;
and all other variables are as originally defined or
as defined in any one of the preceding embodiments. In
a feature of the second aspect of the second
embodiment, R2 is vinyl; and all other variables are
as defined in the third embodiment or as defined in
any one of the preceding embodiments. In a third
aspect of the second embodiment, R2 is C1-C alkyl; and
all other variables are as originally defined or as
defined in any one of the preceding embodiments. In a
feature ofthe third aspect of the third embodiment, R2
is ethyl; and all other variables are as defined in
the third embodiment or as defined in any one of the
preceding embodiments. A third embodiment of the
present invention is a compound of formula I , II-a or
p i-a, or a pharmaceutically acceptable salt or
hydrate thereof, wherein R3 is C3-C8 cycloalkyl or
Ci-C8 alkyl; and all other variables are as originally
defined or as defined in any one of the preceding
embodiments. In a first aspect of the third
embodiment, R3 is C5-C7 cycloalkyl or Q-C 8 alkyl; and
all other variables are as defined in the third
embodiment or as defined in any one of the preceding
embodiments. In a second aspect of the third
embodiment, R3 is C5-Ce cycloalkyl or Ci-C8 alkyl; and
all other variables are as defined in the third
embodiment or as defined in any one of the preceding
embodiments. In a third aspect of the third
embodiment, R3 is propyl or butyl; and all other
variables are as defined in the third embodiment or as
defined in any one of the preceding embodiments. In a
feature of the third aspect of the third embodiment,
R3 is i-propyl, n-butyl or t-butyl; and all other
variables are as defined in the third embodiment or as
defined in any one of the preceding embodiments. In a
fourth aspect of the third embodiment, R3 is
cyclopentyl or cyclohexyl; and all other variables are
as defined in the third embodiment or as defined in
any one of the preceding embodiments. A fourth
embodiment of the present invention is a compound of
formula I II-a or Ul-a, or a pharmaceutically
acceptable salt or hydrate thereof, wherein M is
Ci-Ci0 alkylene or C -Qo alkenylene (including linear
and branched chain alkylene or alkenylene); and all
other variables are as originally defined or as
defined in any one of the preceding embodiments. In a
first aspect of the fourth embodiment, M is Ci-C8
alkylene or C2-Cg alkenylene (including linear and
branched chain alkylene or alkenylene); and all other
variables are as originally defined or as defined in
any one of the preceding embodiments. In a second
aspect of the fourth embodiment, M is C4 alkylene or
C4 alkenylene (including 



linear and branched chain alkylene or alkenylene); and
all other variables are as defined in the fourth
embodiment or as defined in any one of the preceding
embodiments. In a third aspect of the fourth
embodiment, M is C5 alkylene or C5 alkenylene
(including linear and branched chain alkylene or
alkenylene); and all other variables are as defined in
the fourth embodiment or as defined in any one of the
preceding embodiments. In a fourth aspect of the
fourth embodiment, M is Ce alkylene or C6 alkenylene
(including linear and branched chain alkylene or
alkenylene); and all other variables are as defined in
the fourth embodiment or as defined in any one of the
preceding embodiments. In a fifth aspect of the fourth
embodiment, M is C7 alkylene or C7 alkenylene
(including linear and branched chain alkylene or
alkenylene); and all other variables are as defined in
the fourth embodiment or as defined in any one of the
preceding embodiments. In a sixth aspect of the fourth
embodiment, M is Cg alkylene or C8 alkenylene
(including linear and branched chain alkylene or
alkenylene); and all other variables are as defined in
the fourth embodiment or as defined in any one of the
preceding embodiments i a seventh aspect of the fourth
embodiment, M is C9 alkylene or C9 alkenylene
(including linear and branched chainalkylene or
alkenylene); and all other variables are as defined in
the fourth embodiment or as defined in any one of the
preceding embodiments. In an eighth aspect of the
fourth embodiment, M is Ci0 alkylene or Cio alkenylene
(including linear and branched chain alkylene or
alkenylene); and all other variables are as defined in
the fourth embodiment or as defined in any one of the
preceding embodiments. In an nineth aspect of the
fourth embodiment, M is selected from the following;
and all other variables are as defined in the fourth
embodiment or as defined in any one of the preceding
embodiments. A fifth embodiment of the present
invention is a compound, or a pharmaceutically
acceptable salt or hydrate thereof, selected from the
group consisting of the following compounds. ip-i ip-2
m-2i m-5 pi-8 m-9m-39 m-40 m-54LUBRICANTS FROM MIXED
ALPHA-OLEFIN FEEDS FIELD OF THE INVENTION [0001] The
invention relates to lubricant compositions comprising
PAO and/or HVI-PAO basestock made by contacting mixed
feed alpha-olefms with a catalyst comprising a
metallocene. BACKGROUND OF THE INVENTION [0002] The
viscosity-temperature relationship of a lubricating
oil is one of the critical criteria which must be
considered when selecting a lubricant for a particular
application. Viscosity Index (VI) is an empirical,
unitless number which indicates the rate of change in
the viscosity of an oil within a given temperature
range. Fluids exhibiting a relatively large change in
viscosity with temperature are said to have a low
viscosity index. A low VI oil, for example, will thin
out at elevated temperatures faster than a high VI
oil. Usually, the high VI oil is more desirable
because it has higher viscosity at higher temperature,



which translates into better or thicker lubrication
film and better protection of the contacting machine
elements, hi another aspect, as the oil operating
temperature decreases, the viscosity of a high VI oil
will not increase as much as the viscosity of a low VI
oil. This is advantageous because the excessive high
viscosity of the low VI oil will decrease the
efficiency of the operating machine. Thus high VI oil
has performance advantages in both high and low
temperature operation. VI is determined according to
ASTM method D 2270-93 [1998]. VI is related to
kinematic viscosities measured at 4O C and 100 C using
ASTM Method D 445. [0003] PAOs comprise a class of
hydrocarbons manufactured by the catalytic
oligomerization (polymerization to low molecular
weight products) of linear ce-olefins (LAOs) typically
ranging from 1-hexene to 1-octadecene, more typically
from 1-octene to 1-dodecene, with 1-decene as the most
common and often preferred material. Such fluids are
described, for example, in U.S. Patent 6,824,671 and
patents referenced therein, although polymers of lower
olefins such as ethylene and propylene may also be
used, especially copolymers of ethylenewith higher
olefins, as described in U.S. Patent 4,956,122 or
4,990,709 and the patents referred to therein. [0004]
High viscosity index polyalpha-olefin (HVI-PAO)
prepared by, for instance, polymerization of
alpha-oleflns using reduced metal oxide catalysts
(e.g., chromium) are described, for instance, in U.S.
Patent Nos. 4,827,064; 4,827,073; 4,990,771;
5,012,020; and 5,264,642. These HVI-PAOs are
characterized by having a high viscosity index (VI) of
about 130 and above, more preferably 150 and above,
still more preferably 160 and above, yet still more
preferably 200 and above, and one or more of the
following characteristics: a branch ratio of less than
0.19, a weight average molecular weight of between 300
and 45,000, a number average molecular weight of
between 300 and 18,000, a molecular weight
distribution of between 1 and 5, and pour point below
-15C. Measured in carbon number, these molecules range
from C30 to C1300. Viscosities of the HVI-PAO
oligomers measured at 100C range from 3 centistokes
("cSt") to 15,000 cSt. These HVI-PAOs have been used
as basestocks in engine and industrial lubricant
formulations. See also U.S. Patent Nos. 4,180,575;
4,827,064; 4,827,073; 4,912,272; 4,990,771; 5,012,020;
5,264,642; 6,087,307; 6,180,575; WO 03/09136; WO
2003071369A; U.S. Patent Application No. 2005/0059563;
WO 00/58423; and Lubrication Engineers, 55/8, 45
(1999); and have recently been found to be useful for
industrial oil and grease formulations (e.g., U.S.
Patent Application No. (yet to be assigned) [Attorney
Docket No. 2005B085, filed June 



29, 2005]. [0005] Another advantageous property of
these HVI-PAOs is that, while lower molecular weight
unsaturated oligomers are typically and preferably
hydrogenated to produce thermally and oxidatively
stable materials, higher molecular weight unsaturated
HVI-PAO oligomers useful as lubricant are sufficiently
thermally and oxidatively stable to be utilized
without hydrogenation and, optionally, may be so
employed. [0006] As used herein, the term
"polyalpha-olefin" includes PAOs and HVI-PAOs.
Depending on the context, the term "PAO" may include
HVI-PAOs or it may be used to distinguish non-HVI-PAOs
from HVI-PAOs. Generally, when PAO is used alone, it
implies the products have properties similar to
thefluids made from conventional polymerization
process using BF3 or AlCl3 or their modified versions,
as described in U.S. Pat. 6,824,671 and references
therein. [0007] Polyalpha-olefins of different
viscosity grades are known to be useful in synthetic
and semi-synthetic lubricants and grease formulations.
See, for instance, Chapters 19 to 27 in Rudnick et
al., "Synthetic Lubricants and High- Performance
Functional Fluids", 2nd Ed. Marcel Dekker, Inc., N.Y.
(1999). Compared to the conventional mineral oil-based
products, these PAO-based products have excellent
viscometrics, high and low temperature performance.
They usually provide energy efficiency and extended
service life. [0008] In the production of PAOs and
HVI-PAOs, the feed is usually limited to one specific
alpha-olefms, usually 1-decene. Occasionally, when 1-
decene is not available in large enough quantity,
small to moderate amounts of 1- octene or 1-dodecene
is added to make up the quantity. It is generally
thought that 1-decene is the most preferred feed (see
reference "Wide-Temperature Range Synthetic
Hydrocarbon Fluids" by J. A. Brennen, Ind. Eng. Chem.
Prod. Res. Dev., 19, 2-6 (1980). When mixtures of feed
are used, the products tend to be blocky copolymers
rather than random copolymers and/or products produced
at the beginning of the process are different than
that produced at the end of the process, and the
inhomogeneous polymer product will be characterized by
poor viscosity indices (VI) and poor low temperature
properties are produced. Thus, in the past, PAOs and
HVI-PAOs have generally been made using pure C1 feeds.
[0009] There are specific examples of mixed feeds
being used. For instance, in U.S. 6,646,174, a mixture
of about 10 to 40 wt. % 1-decene and about 60 to 90
wt. % 1-dodecene and are co-oligomerized in the
presence of an alcohol promoter. Preferably 1-decene
is added portion-wise to the single oligomerization 



reactor containing 1-dodecene and a pressurized
atmosphere of boron trifluoride. Product is taken
overhead and the various cuts are hydrogenated to give
PAO characterized by a kinematic viscosity of from
about 4 to about 6 at 100C, a Noack weight loss of
from about 4 % to about 9 %, a viscosity index of from
about 130 to about 145, and a pour point in the range
of from about -60C to about -5O0C. See also U.S. Pat.
Nos. 4,950,822; 6,646,174; 6,824,671, 5,382,739 and
U.S. Patent Application No. 2004/0033908. AUthese
copolymers or co-oligomersproduced by conventional
Friedel-Crafts catalysts usually are characterized by
having extra relatively short branches, such as methyl
and ethyl short side chains, even though the feed
olefins do not contain these short branches. This is
because the Friedel-Crafts catalyst partially
isomerizes the starting alpha-olefins and the
intermediates formed during the oligomerization. The
presence of short chain branches is less desirable for
superior lubricant properties, including VI and
volatility. In contrast, the copolymers described in
this invention will not have extraneous short chain
branches. If the feed is propylene and 1-dodecene, the
predominant side chain in the polymers will be methyl
and n-C10H23 side chains. Except for the contribution
of usually less than 5% of the polymer end groups
initiated through the rare allylic hydrogen
abstraction of the alpha-olefin monomers by the active
metal centers, the oligomers will not have extra
ethyl, propyl, butyl, etc. side chains that are
present in non-metallocene (e.g. Friedel- Crafts)
methods,. [0010] Previous patents report the use of
mixed alpha-olefins as feeds to produced co-oligomers
or copolymers for use as lubricant components. U.S.
patent 4,827,073 reported the use of a reduced
chromium oxide on silica gel as catalyst to polymerize
C6 to C20 alpha-olefins. Although liquid copolymers
were produced by the process, the copolymer has very
different polymer composition from the monomer ratio
in the feed. The reduced chromium oxide on silica gel
catalyst polymerized the lower alpha-olefins, such as
1-butene or 1-hexene, at a significantly higher rate
than the alpha-olefins of 1-decene, 1-dodecene or
larger alpha-olefins [see comparative examples in
Example section]. As a result, the copolymer tends to
be more blocky or more inhomogeneous in a conventional
synthesis process. Both are detrimental to the product
VI and low temperature properties. Similarly, Ziegler
or Ziegler-Natta type catalysts have also been ,
reported to copolymerize mixed alpha-olefins. Examples
are US patents 4,132,663, 5,188,724 and 4,163,712. The
problem with using Ziegler or Ziegler- Natta catalysts
is that they can only produce polymers of very high
molecular 



weights. As a result, the products are used as
plastics and additives, but are not suitable as high
performance base stocks. Furthermore, according to all
literature reports, Ziegler or Ziegler-Natta catalysts
usually have higher reactivities towardsmaller
alpha-olefins, such as propylene, 1-butene, 1-pentene
or 1-hexene, than toward larger alpha-olefins, such as
1-decene, 1-dodecene, or larger 1-olefins (reference
Macromolecular Chemistry and Physics, 195, 2805 (1994)
or 195, 3889 (1994)). This difference in catalyst
reactivity resulted in heterogeneous chemical
structures for the copolymers, which are not random
copolymers and have high degree of blockiness. Both
characteristics are detrimental for lube properties.
[001 1] It would be highly beneficial if a process
could be devised whereby a homogeneous and uniform PAO
and/or HVI-PAO having an excellent
viscositytemperature relationship could be produced
from a wide variety of mixed feed LAOs. [0012] The
present inventors have discovered an unanticipated
method of producing a uniform PAO and/or HVI-PAO
product by contacting a mixed feed of LAOs of varying
carbon numbers with an activated metallocene catalyst.
SUMMARY OF THE INVENTION [0013] The invention is
directed to an unproved process for producing PAOs and
HVI-PAOs which employs contacting a feed comprising a
mixture of LAOs with an activated metallocene
catalyst, optionally after hydrogenation, to produce
liquid polymers with superior properties for use as
lubricant components or as functional fluids. [0014]
This invention is also directed to a copolymer
composition made from at least two alpha-olefins of C3
to C3 range and having monomers randomly distributed
in the polymers. It is preferred that the average
carbon number, as defined herein, is at least 4.1.
Advantageously, ethylene and propylene, if present in
the feed, are present in the amount of less than 50
wt% individually or preferably less than 50 wt%
combined. The copolymers of the invention can be
isotactic, atactic, syndiotactic polymers or any other
form of appropriate tacticity. These copolymers have
useful lubricant properties, including excellent VI,
pour point, low temperature viscometrics when used
alone, or as blend fluids with other lubricants or
other polymers. Furthermore, these copolymers have
narrow molecular weight distributions and excellent
shear stability. [0015] In an embodiment, the mixed
feed LAOs comprise at least two andup to 26 different
linear alpha-olefins selected from C3 to C30 linear
alpha-olefins. In a preferred embodiment, the mixed
feed LAO is obtained from an ethylene growth process
using an aluminum catalyst or a metallocene catalyst. 



[0016] In another embodiment, the alpha-olefins can be
chosen from any component from a conventional LAO
production facility together with another LAO
available from a refinery or chemical plant, including
propylene, 1-butene, 1-pentene, and the like, or with
1-hexene or 1-octene made from dedicated production
facility, hi another embodiment, the alpha-olefins can
be chosen from the alpha-olefins produced from
Fischer-Tropsch synthesis (as reported in U.S.
5,382,739). [0017] The activated metallocene catalyst
can be simple metallocenes, substituted metallocenes
or bridged metallocene catalysts activated or promoted
by, for instance, MAO or a non-coordinating anion.
[0018] It is an object of the invention to provide a
convenient method of making a new PAO and/or HVI-PAO
composition from a variety of feedstocks. [0019] These
and other objects, features, and advantages will
become apparent as reference is made to the following
detailed description, preferred embodiments, examples,
and appended claims. BPJEF DESCRIPTION OF THE DRAWINGS
[0020] In the accompanying drawings, like reference
numerals are used to denote like parts throughout the
several views. [0021] Figure 1 illustrates the
relationship of pour point versus kinematic viscosity
for embodiments according to the present invention in
comparison with a product produced using a pure C1
feed. [0022] Figure 2 illustrates the relationship of
viscosity index (VI) versus kinematic viscosity for
embodiments according to the present invention
compared with a product produced using a pure Ci0
feed. [0023] Figures 3 and 4 show the mole fraction of
an olefin component in the product versus the mole
fraction of same monomer in the feed for examples
according to the present invention. [0024] Figure 5 is
a comparison of pour points between the prior art
andembodiments of the invention DETAILED DESCRIPTION
[0025] According to the invention, a feed comprising a
mixture of LAOs selected from C3 to C30 LAOs is
contacted with an activated metallocene catalyst under
oligomerization conditions to provide a liquid
product, suitable for use in lubricant components or
as functional fluids, optionally after hydrogenation.
This invention is also directed to a copolymer
composition made from at least two alpha-olefins of C3
to C30 range and having monomers randomly distributed
in the 



polymers. The phrase "at least two alpha-olefins" will
be understood to mean "at least two different
alpha-olefins" (and similarly "at least three
alpha-olefins" means "at least three different
alpha-olefins", and so forth). [0026] In preferred
embodiments, the average carbon number (defined herein
below) of said at least two alpha-olefins in said feed
is at least 4.1. In another preferred embodiment, the
amount of ethylene and propylene in said feed is less
than 50 wt% individually or preferably less than 50
wt% combined. A still more preferred embodiment
comprises a feed having both of the aforementioned
preferred embodiments, i.e., a feed having an average
carbon number of at least 4.1 and wherein the amount
of ethylene and propylene is less than 50 wt%
individually. [0027] Li embodiments, the product
obtained is an essentially random liquid copolymer
comprising the at least two alpha-olefins. By
"essentially random" is meant that one of ordinary
skill in the art would consider the products to be a
random copolymer. Other characterizations of
randomness, some of which are preferred or more
preferred, are provided herein. Likewise the term
"liquid" will be understood by one of ordinary skill
in the art, but more preferred characterizations of
the term are provided herein. In describing the
products as "comprising" a certain number of
alpha-olefins (at least two different alphaolefins),
one of ordinary skill in the art in possession of the
present disclosure would understand that what is being
described in the polymerization (or oligomerization)
product incorporating said certain number of
alpha-olefin monomers, hi other words, it is the
product obtained by polymerizing oroligomerizing said
certain number of alpha-olefm monomers. [0028] The
descriptions herein follow the Periodic Table of the
Elements as set out in Chemical and Engineering News,
63(5), 27 (1985). [0029] LAO Feed [0030] By "mixture
of LAOs" is meant that at least two different linear
alpha-olefins are present in the feed and up to 28
different linear alpha-olefms are present in the feed.
It is a surprising discovery of the present invention
that the rate of incorporation of monomers into the
polymer backbone is substantially the same regardless
of the carbon number of the linear alpha-olefin, and
it is further a surprising discovery that the
incorporation of monomers in the polymer chain is
essentially random. This allows for a tremendous
advantage in selecting the feed composition to achieve
a preselected target product. This also allows the
advantage of producing a new copolymer composition
with a substantially random 



monomer distribution, resulting in superior
viscometric properties at both high and low
temperature range. [0031] In embodiments where the
feed is selected from C3 to C3 LAOs, the feed will
comprise anywhere from 2 to 28 different LAOs. Thus,
the feed may comprise at least two, or at least three,
or at least four, or at least five, or at least six,
or at least seven, or at least eight, and so on,
different feeds. The embodiments may be further
characterized by having no single LAO present in an
amount greater than 80 wt%, 60 wt %, 50 wt %, or 49 wt
%, or 40 wt %, or 33 wt %, or 30 wt %, or 25 wt %, or
20 wt %. [0032] The amounts of LAO present in a feed
will be specified herein as percent by weight of the
entire amount of LAO in the feed, unless otherwise
specified. Thus, it will be recognized that the feed
may also comprise an inert (with respect to the
oligomerization reaction in question) material, such
as a carrier, a solvent, or other olefin components
present that is not an LAO. Examples are propane,
n-butane, iso-butane, cis- or trans-2-butenes,
iso-butenes, and the like, that maybe present with
propylene or with 1-butene feed. Other examples are
the impurity internal olefins or vinylidene olefins
that are present in the LAO feed.[0033] It is
preferred that the amount of ethylene in said feed be
at least less than 50 wt% and generally much less than
that, e.g., less than 5 wt%, more preferably less than
4 wt% or less than 3 wt% or less than 2 wt%, or less
than 1 wt%. In preferred embodiment, the amount of
both ethylene and propylene, on an individual basis,
should be less than 50 wt% and more preferably the
combination of ethylene and propylene should be less
than 50 wt%, more preferably less than 40 wt%, or 30
wt%, or 20 wt%, or 10 wt%, or 5 wt%. [0034] hi other
embodiments, feeds may be advantageously selected from
C3 to C30 LAOs, C4 to C24 LAOs, C5 to C24, C4 to C16
LAOs, C5.to C18, C5 to C16, C6 to C20 LAOs, C4 to C14
LAOs, C5 to C16, C5 to C16, C6 to C16 LAOs, C6 to C18
LAOs, C6 to C14 LAOs, among other possible LAO feed
sources, such as any lower limit listed herein to any
upper limit listed herein. In other embodiments, the
feed will comprise at least one monomer selected from
propylene, 1-butene, 1- pentene, 1-hexene to 1-heptene
and at least one monomer selected from C1 -C18
alpha-olefins. Optionally one monomer is selected from
C8 and C1 alpha-olefins. A preferred embodiment is a
feed comprising 1-hexene and 1-dodecene, 1-
tetradecene, and mixtures thereof. Another preferred
embodiment is a feed comprising 1-butene and
1-dodecene, 1-tetradecene, and mixtures thereof. 



Another preferred embodiment is a feed comprising
1-hexene, 1-decene, 1- dodecene and 1-tetradecene, and
mixtures thereof. Another preferred embodiment is a
feed comprising 1-hexene and 1-octene, 1-dodecene and
1-tetradecene, and mixtures thereof. Another preferred
embodiment is a feed comprising 1-butene and 1-hexene
and 1-dodecene, 1-tetradecene, and mixtures thereof.
[0035] A particularly advantaged feedstock from the
standpoint of supply and availability is 1-hexene.
There are many source of 1-hexene. They are available
from conventional LAO processes, and have recently
been produced intentionally in high yield and cheaply
from ethylene. Pure 1-Hexene is now available
commercially from Fischer-Tropsch processes . Because
of these diverse sources, there is advantage in using
1-hexene as one of the feeds. The presence of 1-hexene
in the LAO feed from 0 to 95% is suitable. In a
preferred embodiment, 1-hexene is present in the feed
in the amount of about 1 wt % or 10 wt% to about 85
wt% or less, 80 wt% or less, 75 wt% or less, 67 wt% or
less, 60wt % or less, 50 wt % or less, 40 wt % or
less, 33 wt % or less, 30 wt % or less, 20 wt % or
less, or 15 wt % or less as preferred embodiments. The
same is true for 1- octene, which can be produced
selectively from 1-heptene isolated from Fischer-
Tropsch synthesis, or from butadiene as described in
WO 9210450. Other alphaolefins such as propylene or
1-butene or combinations thereof are also very
advantageous because propylene and 1-butene are
readily available from refinery or from petrochemical
plants. The source of propylene can be in pure form
(as in chemical grade propylene or as in polymer grade
propylene) or in PP stream (propane-propylene stream)
or other appropriate forms. The source of 1-butene can
be in pure form (as in chemical grade 1-butene or as
in polymer grade 1- butene) or in "BB stream"
(butane-butene stream, such as Raffmate-1 or
Raffinate-2 stream, as discussed, for instance, in
U.S. Patent No. 5,859,159), or other appropriate form.
1-Pentene can also be used as one of the advantaged
feeds in the mixed feed. This 1-pentene can be
isolated from naphtha steam cracking unit, from other
refinery sources, or from a Fischer-Tropsch synthesis
process. Similar to 1-hexene, in embodiments the
amount of propylene, 1-butene or 1- pentene can vary
from 1 to 95% in the mixed feed, depending on the
needs of the product properties. [0036] The source of
the LAO is advantageously from ethylene growth
processes, as described in U.S. Patent Nos. 2,889,385;
4,935,569 (and numerous references cited therein);
6,444,867; and in Chapter 3 of Lappin and Sauer,
Alphaolefins Applications Handbook, Marcel Dekker,
Inc., NY 1989. The LAO made 



from this ethylene growth process contains only
even-number olefins. LAO containing both even- and
odd-number olefins can also be made from steam
cracking or thermal cracking of wax, such as petroleum
wax, Fischer-Tropsch wax, or any other readily
available hydrocarbon wax. LAO can also be made in a
Fischer-Tropsch synthesis process, as described in
U.S. 5,185,378 or U.S. 6,673,845 and references
therein. LAO made directly from syngas synthesis
processes, which can produce significant amounts of
C3-C15 alpha-olefms, containing both even- and
odd-number olefins. [0037] In an embodiment, it is
advantageous to use a high quality feed with minimal
inert material. However, LAO containing other inert
components,including saturated hydrocarbons, internal
or vinylidene olefins or aromatic diluents can also be
used as feed. In this case, the LAO would be reacted
to give polymer and inert components will be passed
through the reactor unaffected. The polymerization
process is also a separation process. [0038] Another
advantaged feedstock comprises 1-butene. In certain
embodiments, a mixed feed comprising from 1 wt% to
about 80 wt%, preferably 5 wt% to about 75 wt%, more
preferably about 25 wt% to about 75 wt% is
advantageous, particularly wherein the average carbon
number of said feed is at least 4.1. It is
particularly advantageous when the feed also comprises
at least 20 wt% or 25 wt% to about 80 wt% or 75 wt% of
at least one alpha-olefn selected from C8 to C24, C1
to C 4, C12 to C24, preferably C14 to C18
alpha-olefins. [0039] It is preferred that the average
carbon number of the feed is at least 4.1. While the
upper limit of average carbon number is not a critical
characteristic of the feed (and will be more naturally
limited by the characterization of the product as an
"essentially random liquid polymer"), a useful upper
limit may be given as C20-C24 alpha-olefins, C18 or
C16 or C14, or other preferred upper limits given
herein below. Average carbon number, as used herein,
refers to the average carbon number of the C3 to C30
alpha-olefins in the feed. Another preferred
embodiment is to select a mixed feed, which may be a
mixed feed as described in any one of the
aforementioned embodiments or as otherwise described
herein, having an average carbon number of between
about 4.1 carbon atoms and 14 carbon atoms, and more
preferably from greater than 5 carbon atoms to less
than 12 carbon atoms, and more preferably from greater
than 5.5 carbon atoms to less than 11 carbon atoms.
The average value of the carbon number ("average
carbon number") is defined as the total sum of the
mole fraction of each alpha-olefin times the carbon
number in the alpha-olefins (Cav =  (mole fraction); x
(number 



of carbons);). There are many possible combinations to
achieve this preferred average carbon numbers of the
LAO feeds. Examples of the possible combinations are
summarized in Table A. Note that in Table A, "eq. mo"
feed comprises equimolar amounts of even-numbered
alpha-olefins from C6 to C18. AU of the average carbon
numbers listed in Table A are preferred feeds, and
preferred feeds also include a range of average carbon
numbers from any lower amountlisted in Table A to any
higher amount listed in Table A. [0040] A particular
advantage of the present invention is that it allows
for the production of a product that closely mirrors
the properties of an oligomerization process using a
single feed of 1-decene without actually using an
appreciable amount of 1-decene or the commonly used
1-decene-equivalent, Table A.[0001] METHOD AND SYSTEM
FOR SUPPORTING AN EVOLVEDUTRAN [0002] FIELD OF
INVENTION [0003] The present invention is related
towireless communication systems. More particularly,
the present invention is related to a method and
system for supporting an evolved universal mobile
telecommunication systems (UMTS) terrestrial radio
access network (E-UTRAN). [0004] BACKGROUND [0005]
Different types of wireless access systems have been
developed to provide different types of services and
capabilities. Some examples of wireless access systems
include wireless local area networks (WLANs), (such as
IEEE 802-based networks), and cellular networks, (such
as UMTS terrestrial radio access network (UTRAN), a
global system for mobile communication (GSM)/enhanced
data rate for GSM evolution (EDGE) radio access
network (GERAN), or the like). Each of these networks
have been developed and tailored to provide specific
applications. [0006] Proposals for an E-UTRAN (Long
Term Evolution for UTRAN and evolved Node-B
(E-Node-B)) have been made toimprove wireless system
capacity and enhance performance. The E-UTRAN will
provide significant advantages over existing wireless
communication systems and additional services may be
available through the higher bit rate and lower
latency provided by the EUTRAN. Figure 1 shows a
conventional integrated wireless communication system
100 including an E-UTRAN 114. The system 100 includes
an access system stratum 110, a network stratum 120
and a multimedia stratum 130. The access system
stratum 110 includes a plurality of radio access
networks (RANs) 



111-115, a core network (CN) 116 and an evolved CN
117. The RANs 111-115 include a generic access network
(GAN) 111, a GERAN 112, a UTRAN 113, an EUTRAN 114 and
an interworking wireless local area network (I-WLAN)
115. The RANs 111-115 are connected to the CN 116 or
the evolved CN 117 to provide services, (such as
multimedia services from an Internet protocol (IP)
multimediasubsystem (IMS) 131), to one or more WTRUs
while interacting with an authentication,
authorization and accounting (AAA) server 121, a
mobile IP (MIP) server 122, or other network entities
in the network stratum 120 via a gateway general
packet radio services (GPRS) support node (GGSN) 118
or a packet data gateway (PDG) 119. [0007] Currently,
multimode wireless transmit/receive units (WTRUs)
configured to support multiple wireless communication
systems are available. The capabilities of each of the
WTRUs may vary. For example, some WTRUs may support
only UMTS, while other WTRUs may support multiple mode
of operations such as I-WLAN, GERAN, and/or E-UTRAN.
The WTRUs that are capable of supporting E-UTRAN will
also be available in the future. [0008] Therefore, it
would be desirable to provide a method and system for
supporting an E-UTRAN such that the WTRUs may receive
and utilize such additional E-UTRAN capabilities and
services. [0009] SUMMARY [0010] The present invention
is related to a method and system for supporting an
E-UTRAN. The present invention extends conventional
methods and procedures for supporting multimode
operations within UMTS-based wireless communication
system, (i.e., UTRAN), in order to support the
addition of the new technology, (i.e., E-UTRAN), tothe
system. The conventional procedures are specified in
third generation partnership project (3GPP) standards
(e.g., TS25.331). The system, herein, includes a WTRU,
a UTRAN and an E-UTRAN. A conventional UTRAN sends to
the WTRU a list of available radio access technologies
(RATs) in a coverage area of the UTRAN. The list
includes information related to the existing RAT
attributes such as technology type, bit rate,
bandwidth, or the like. The present invention
introduces the information related t o E-UTRAN t o
this list. The WTRU receives this list during initial
access or during handoff procedures. Upon receiving
the list, an E-UTRAN capable WTRU may
configure/reconfigure the WTRU to receive E-UTRAN
services based on the list through handoff procedures
or system reselectionprocedures. The E-URAN capable
WTRU may send its multi-mode/multi-RAT capability
information including the E-UTRAN capability to the
UTRAN during 



the initial access, (i.e., attach procedures), or when
requested by a system. During a normal handoff
procedure, the UTRAN sends a measurement capability
message to the WTRU. The measurement capability
message includes parameters necessary for performing
measurements on an E-UTRAN channel. The WTRU performs
measurements based on the measurement capability
message and reports measurement results to the UTRAN.
The UTRAN may initiate a handoff to the E-UTRAN based
on the measurement results. In idle operation, the
WTRU may decide to re-select to the E-UTRAN based on
the capability information received earlier from the
UTRAN. The WTRU uses this information to configure the
transmitter and receiver bandwidth, bit rate,
frequency band, or the like. [0011] BRIEF DESCRIPTION
OP THE DRAWINGS [0012] Amore detailed understanding of
the invention may be had from the following
description of a preferred embodiment, given by way of
example, and to be understood in conjunction with the
accompanying drawings, wherein: [0013] Figure 1 is a
diagram of a conventional wireless communication
system; [0014] Figure 2 shows a wireless communication
system configured in accordance with the present
invention; and [0015] Figure 3 is a flow diagram of a
process for supporting E-UTRAN in accordance with the
present invention. [0016] DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS [0017] When referred
tohereafter, the terminology "WTRU" includes but is
not limited to a user equipment, a mobile station, a
fixed or mobile subscriber unit, a pager, or any other
type of device capable of operating in a wireless
environment.[0018] The features of the present
invention may be incorporated into an integrated
circuit (IC) or be configured in a circuit comprising
a multitude of interconnecting components. [0019]
Figure 2 shows a wireless communication system 200
configured in accordance with the present invention.
The system 200 includes a plurality of RANs 210a,
210b, deployed under different RATs, and a core
network 220 which may be an all Internet protocol (IP)
network (AIPN). The core network 220 is connected to
other networks, such as a public switching telephone
network (PSTN) 230, the Internet 240, or the like.
Each of the RANs 210a, 210b may be a GAN, a GERAN, a
UTRAN, an E-UTRAN, an IEEE-based I-WLAN, or any type 



of wireless access network. [0020] In order to
optimize mobility among diverse RANs 210a, 210b, the
core network 220 provides open interfaces for mobility
management (MM) 222 that allow the operator of the
core network 220 to direct WTRUs 250 towards the most
suitable RANs 210a, 210b. The core network 220 also
provides open interfaces that allow the WTRUs 250 to
access other AIPN services, such as session control
(SC) 224, authentication, authorization and accounting
(AAA) 226 and a policy control 228. [0021] A WTRU 250
is a multi-mode WTRU equipped with at least two radio
units configured to support communication with at
least two different RATs. For example, the WTRU 250
may include one radio unit for communicating with an
E-UTRAN and the other radio unit for communication
with an I-WLAN. The WTRU 250 establishes a connection
with one of the RANs and may perform a handoff to a
target RAN if handoff criteria is met by the target
RAN. [0022] Ahandoff may be initiated manually or
automatically in the system 200. In the manual handoff
process initiated by a user of the WTRU 250, the user
knows the existence of alternative RATs, (such as
E-UTRAN), in its current geographic location and
switches between them, (e.g., between the UTRAN and
the E-UTRAN). The automatic handoff process may be
initiated by the WTRU 250, or by the RAN 210a, 210b or
the core network 220.[0023] In the WTRU-initiated
handoff, the WTRU250 detects the existence of
alternative RATs, (such as an E-UTRAN), and initiates
a handoff process, (e.g., to the E-UTRAN), based on
the preference of the user of the WTRU 250. The WTRU
250 receives necessary information, (such as handoff
policies, resource status, or the like), from the
network, (e.g., a RAN 210b or the core network 220).
The WTRU 250 tracks the locations of coverage areas of
the RANs 210a, 210b and initiates the handoff process
based on predetermined handoff criteria. [0024] In a
system initiated handoff, the core network 220, (or
the RAN 210a, 210b), recognizes that the WTRU 250 is
capable of supporting multiple RATs, (including
E-UTRAN), and requests necessary information, (such as
power measurements), from the WTRU 250. The core
network 220, (or the RAN 210a, 210b), tracks the
location of the WTRU250 and initiates the handoff
procedures based on a set of criteria, (such as the
mobility of the WTRU 250, requested bandwidth,
applications, load balancing, subscriber's profile,
the measurement reports provided by the WTRU 250, or
the like), once the WTRU250 is within the 



coverage area of a target RAN. [0025] Figure 3 is a
flow diagram of a process for supporting an E-UTRAN in
accordance with the present invention. A WTRU 352
listens to a channel, (e.g., a broadcast control
channel (BCCH)), on the UTRAN 354 (step 302). The
UTRAN 354 sends, (or indicates), a list of available
RATs, (such as E-UTRAN 356 RAT), within the coverage
area of the UTRAN 354 to the WTRU 352 (step 304). The
list of available RATs is preferably sent via a UTRAN
cell information list message. However, the list may
be sent via any type of messages. The UTRAN cell
information list message contains information on
intrafrequency cells, inter-frequency cells and
inter-RAT cells. The conventional UTRAN cell
information list message is modified to include new
information elements (IEs) for the E-UTRAN 356. The
E-UTRAN 356 may be based on orthogonal frequency
division multiplexing (OFDM), or any other type of air
interface. In OFDM case, the UTRAN cell information
list may include OFDM selection and reselection
information, base transceiver station identity code
(BSIC), system specific measurement information, or
the like. The systemspecific measurement information
enumerates supported frequencies, bandwidths, output
power, or the like. Table 1 shows an exemplary UTRAN
cell information list message including new IEs (shown
in bold fonts) in accordance with the present
invention. Table 1 - Part 2 of 2Table 1 - Part 2 of 2
[0026] Referring again to Figure 3, the WTRU 352
receives the list and stores it (step 306). Based on
preset user preference, the WTRU 352 sends its
multi-mode/multi-RAT capability information tothe
UTRAN 354 (step 308). The multi-mode/multi-RAT
capability information indicates a support of E-UTRAN
and/or other RATs. For example, the
multi-mode/multi-RAT capability information may
indicate a support of OFDM, a support of E-UTRAN
toUTRAN handoff, OFDM radio frequency (RF) capability,
OFDMmeasurement capability, or the like. The support
of OFDMmay enumerate the supported OFDM channel
bandwidth, (e.g., 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz, 15
MHz, 20 MHz). The support of E-UTRAN toUTRAN handoff
is preferably a Boolean value indicating such
capability of the WTRU. [0027] The OFDM RF capability
and OFDM measurement capability indicate OFDM RF and
measurement capabilities of the WTRU to the UTRAN. An
OFDM channel may have different bandwidth depending of
system configuration and the desired bit rate and
delay associated with certain services. 



For example, in order to achieve the highest bit rate
allowed, (e.g., 100 Mbps), the E-UTRAN must transmit
and receive using the highest bandwidth allowed, (e.g.
20 MHz). The E-UTRAN may run several combinations of
these services (different bandwidths for different
WTRUs). Therefore, the handoff to the EUTRAN should be
triggered based on the OFDM RF capabilities of the
WTRU. During handoff, when the WTRU performs
measurements, the WTRU ispreferably tuned and
configured to a certain channel frequency and a
specific bandwidth for the measurements. When the
WTRUreports the measurements to the UTRAN, the UTRAN
correlates the measurements with the physical
attributes of the E-UTRAN channels. This guarantees
that the handoff is done accurately to the correct
target E-UTRAN channel that supports the desired bit
rate and delay requirements. [0028] The
multi-mode/multi-RAT capability information may be
sent via a conventional UTRANWTRUmulti-mode/multi-RAT
capability message, WTRU radio access capability
message, WTRU radio access capability extension
message, or any other type of message. Tables 2-4 show
an exemplary UTRAN WTRU multi-mode/multi-RAT
capability message, a WTRU radio access capability
message and a WTRU radio access capability extension
message, respectively, including new IEs (shown in
bold fonts) in accordance with the present invention.
Table 2Table 3Table 4 [0029] Referring again to Figure
3, the UTRAN 354 receives the WTRU
multi-mode/multi-RAT capability message (step 310).
The UTRAN 354 then sends a measurement capabilities
message to the WTRU 352 (step 312). The measurement
capability message defines the parameters necessary
for the measurements. New IEs for the E-UTRAN are
included in the conventional measurement capability
message and the measurement capability extension
message for the E-UTRAN parameters, (e.g., OFDM
measurement parameters for each frequency bands). Each
IE in the measurement capability message and the
measurement capability extension message is a Boolean
value indicating whether downlink or uplink compressed
mode is required to perform measurements on each
frequency band. [0030] Tables 5 and 6 show an
exemplary UTRAN measurement capability message and a
measurement capability extension message,
respectively. The new IEs introduced in accordance
with the present invention are shown in bold
font.Table 5- Part i of 3Table 5 - Part 2 of 3Table 5
- Part 3 of 3 



Table 6 - Part i of 4Table 6 - Part 2 of 4Table 6-
Part 3 of 4Table 6 - Part 4 of 4 [0031] Referring
again to Figure 3, the WTRU 352 receives the
measurement capabilities message. The WTRU 352 then
performs measurements on the E-UTRAN signals 315 on
E-UTRAN channels indicated in the measurement
capabilities message and reports measurement results
to the UTRAN 354 (step 314). The UTRAN 354 may
initiate a handoffto the E-UTRAN 356 based on the
measurement reports. [0032] Embodiments. [0033] 1. A
method for supporting an E-UTRAN in a wireless
communication system including a WTRU, a UTRAN and the
E-UTRAN. [0034] 2. The method of embodiment 1
comprising the step of the WTRU listening to a UTRAN
channel. [0035] 3. The method of embodiment 2
comprising the step of the UTRAN sending a list of
available RATsin a coverage area of the UTRANvia
theUTRAN channel, the list including information
related to the E-UTRAN. [0036] 4. The method of
embodiment 3 comprising the step of the WTRU receiving
the list, whereby the WTRU receives E-UTRAN services
based on the list. [0037] 5. The method as in any
embodiments 3-4, wherein the list is sent via a BCCH.
[0038] 6. The method as in any embodiments 3-5,
wherein the list is included in a cell information
list message. [0039] 7. The method as in any
embodiments 3-4, wherein the list is sent via a
dedicated channel. [0040] 8. The method as in any
embodiments 3-7, wherein a RATof the E-UTRAN is OFDM.
[0041] 9. The method as in any embodiments 3-8,
wherein the EUTRAN information includes at least one
of OFDM selection and reselection information, BSIC,
and system specific measurement information. [0042]
10. The method of embodiment 9, wherein the system
specific measurement information enumerates at least
one of supported frequency, bandwidth, and output
power. [0043] 11. The method as in any embodiments
1-10 comprising the step of the WTRU sending a
multi-mode/multi-RAT capability of the WTRU to the
UTRAN. [0044] 12. The method of embodiment 11
comprising the step of the 



UTRAN receiving the multi-mode/multi-RAT capability of
the WTRU. [0045] 13. The method as in any embodiments
11-12, wherein the multimode/ multi-RAT capability
indicates an E-UTRAN capability of the WTRU. [0046]
14. The method of embodiment 13, wherein the E-UTRAN
capability includes an OFDM capability. [0047] 15. The
method as in any embodiments 11-14, wherein the
multimode/ multi-RAT capability includes at least one
of an indication of OFDM support, an indication of a
support of handoff between the UTRAN and the EUTRAN,
OFDM radio frequency capability, and OFDMmeasurement
capability.[0048] 16. The method of embodiment 15,
wherein the indication of OFDM support enumerates
supported frequencies and bandwidths. [0049] 17. The
method as in any embodiments 11-16, wherein the
multimode/ multi-KAT capability is sent via at least
one of a WTRU multi-mode/multi- RATcapability message,
a WTRU radio access capability message, and a WTRU
radio access capability extension message. [0050] 18.
The method as in any embodiments 11-17, wherein the
multimode/ multi-RAT capability is sent during an
attach procedure. [0051] 19. The method as in any
embodiments 11-17, wherein the multimode/ multi-RAT
capability is sent upon request by the UTRAN. [0052]
20. The method as in any embodiments 1-19, comprising
the step of the UTRAN sending a measurement capability
message to the WTRU, the measurement capability
message including parameters necessary for performing
measurements on an E-UTRAN channel. [0053] 21. The
method of embodiment 20 comprising the step of the
WTRUperforming measurements based on the measurement
capability message. [0054] 22. The method of
embodiment 21 comprising the step of the WTRU
reporting measurement results to the UTRAN. [0055] 23.
The method of embodiment 22 comprising the step of the
UTRAN initiating a handoff of the WTRU to the E-UTRAN
based on the measurement results. [0056] 24. The
method as in any embodiments 20-23, wherein the
measurement capability message includes parameters for
OFDMmeasurements. [0057] 25. The method as in any
embodiments 3-24, comprising the step of the
WTRUinitiating a handoff from the UTRANtothe
E-UTRANbased on the list. [0058] 26. The method of
embodiment 25 wherein the handoff is 



triggered by a user of the WTRU. [0059] 27. The method
of embodiment 25 wherein the handoff istriggered
automatically. [0060] 28. Awireless communication
system supporting an E-UTRAN. [0061] 29. The system of
embodiment 28 comprising an E-UTRAN. [0062] 30. The
system of embodiment 29 comprising a UTRAN configured
to send a list of available RATs in a coverage area of
the UTRAN, the list including information related to
the E-UTRAN. [0063] 31. The system of embodiment 30
comprising a WTRUconfigured to receive the list and
receive E-UTRAN services based on the list. [0064] 32.
The system as in any embodiments 30-31, wherein the
UTRAN sends the list via a BCCH. [0065] 33. The system
as in any embodiments 30-32, wherein the UTRAN
includes the list in a cell information list message.
[0066] 34. The system as in any embodiments 30-31,
wherein the UTRAN sends the list via a dedicated
channel. [0067] 35. The system as in any embodiments
30-34, wherein an RATof the E-UTRAN is OFDM. [0068]
36. The system as in any embodiments 30-35 wherein the
EUTRAN information includes at least one of OFDM
selection and reselection information, BSIC, and
system specific measurement information. [0069] 37.
The system of embodiment 36 wherein the system
specific measurement information enumerates at least
one of supported frequency, bandwidth, and output
power. [0070] 38. The system as in any embodiments
31-37, wherein the WTRU is configured to send its
multi-mode/multi-RAT capability to the UTRAN. [0071]
39. The system of embodiment 38 wherein the
multi-mode/multi- RAT capability includes E-UTRAN
capability. [0072] 40. The system of embodiment 39
wherein the E-UTRAN capability includes an OFDM
capability. [0073] 41. The system as in any
embodiments 38-40, wherein the multimode/ multi-RAT
capability includes at least one of an indication of
OFDM support, an indication of a support of handoff
between the UTRAN and the EUTRAN, OFDM radio frequency
capability, and OFDMmeasurement capability. [0074] 42.
The system of embodiment 41, wherein the indication of
OFDM support enumerates supported frequencies and
bandwidths. [0075] 43. The system as in any
embodiments 38-42, wherein the multimode/ 



multi-RAT capability is sent via at least one of a
WTRU multi-mode/multi- RATcapability message, a
WTRUradio access capability message, and a WTRU radio
access capability extension message. [0076] 44. The
system as in any embodiments 38-43, wherein the
multimode/ multi-RAT capability is sent during an
attach procedure. [0077] 45. The system as in any
embodiments 38-43, wherein the multimode/ multi-RAT
capability is sent upon request by the UTRAN. [0078]
46. The system as in any embodiments 31-45, wherein
the UTRAN is configured to send a measurement
capability message to the WTRU, the measurement
capability message including parameters necessary
toperform measurements on an E-UTRAN channel, and the
WTRUis configured toperform measurements based on the
measurement capability message and report measurement
results to the UTRAN. [0079] 47. The system of
embodiment 46, wherein the UTRAN is configured to
initiate a handoff to the E-UTRAN based on the
measurement results. [0080] 48. The system as in any
embodiments 46-47, wherein the measurement capability
message includes parameters for OFDMmeasurements.
[0081] 49. The system as in any embodiments 31-48,
wherein the WTRU is configured to initiate a handoff
of the WTRU from the UTRAN to the EUTRAN based on the
list. [0082] 50. The system of embodiment 49 wherein
the handoff is triggered by a user of the WTRU. [0083]
51. The system of embodiment 49 wherein the handoff is
triggered automatically.[0084] Although the features
and elements of the present invention are described in
the preferred embodiments in particular combinations,
each feature or element can be used alone without the
other features and elements of the preferred
embodiments or in various combinations with or without
other features and elements of the present
invention.CLAIMS What is claimed is: 1. In a wireless
communication system including a wireless
transmit/receive unit (WTRU), a universal mobile
telecommunication systems (UMTS) terrestrial radio
access network (UTRAN) and an evolved UTRAN (EUTRAN),
a method for supporting the E-UTRAN, the method
comprising: the WTRU listening to a UTRAN channel; 



the UTRAN sending a list of available radio access
technologies (RATs)in a coverage area of the UTRAN via
the UTRAN channel, the list including information
related to the E-UTRAN; and the WTRU receiving the
list, whereby the WTRU receives E-UTRAN services based
on the list. 2. The method of claim 1 wherein the list
is sent via a broadcast control channel (BCCH). 3. The
method of claim 2 wherein the list is included in a
cell information list message. 4. The method of claim
1 wherein the list is sent via a dedicated channel. 5.
The method of claim 1wherein a RATof the E-UTRANis
orthogonal frequency division multiplexing (OFDM). 6.
The method of claim 5 wherein the E-UTRAN information
includes at least one of OFDM selection and
reselection information, base transceiver identity
code (BSIC), and system specific measurement
information.7. The method of claim 6 wherein the
system specific measurement information enumerates at
least one of supported frequency, bandwidth, and
output power. 8. The method of claim 1 further
comprising: the WTRUsending a
multi-mode/multi-RATcapability of the WTRUtothe UTRAN;
and the UTRAN receiving the multi-mode/multi-RAT
capability of the WTRU. 9. The method of claim 8
wherein the multi-mode/multi-RATcapability indicates
an E-UTRAN capability of the WTRU. 10. The method of
claim 9 wherein the E-UTRAN capability includes an
orthogonal frequency division multiplexing (OFDM)
capability. 11. The method of claim 10 wherein the
multi-mode/multi-RAT capability includes at least one
of an indication of OFDM support, an indication of a
support of handoff between the UTRAN and the E-UTRAN,
OFDM radio frequency capability, and OFDM measurement
capability. 12. The method of claim 11 wherein the
indication of OFDM support enumerates supported
frequencies and bandwidths. 13. The method of claim 8
wherein the multi-mode/multi-RATcapability is sent via
at least one of a WTRUmulti-mode/multi-RAT capability
message, a WTRU radio access capability message, and a
WTRU radio access capability 



extension message. 14. The method of claim 8 wherein a
multi-mode/multi-RAT capability is sent during an
attach procedure.15. The method of claim 8wherein the
multi-mode/multi-RATcapability is sent upon request by
the UTRAN. 16. The method of claim 8 further
comprising: the UTRAN sending a measurement capability
message tothe WTRU, the measurement capability message
including parameters necessary for performing
measurements on an E-UTRAN channel; the WTRU
performing measurements based on the measurement
capability message; and the WTRU reporting measurement
results to the UTRAN. 17. The method of claim 16
further comprising: the UTRAN initiating a handoff of
the WTRU to the E-UTRAN based on the measurement
results. 18. The method of claim 16 wherein the
measurement capability message includes parameters for
orthogonal frequency division multiplexing (OFDM)
measurements. 19. The method of claim 1 further
comprising: the WTRU initiating a handoff from the
UTRAN to the E-UTRAN based on the list. 20. The method
of claim 19 wherein the handoff is triggered by a user
of the WTRU. 21. The method of claim 19 wherein the
handoff is triggered automatically.22. Awireless
communication system supporting an evolved universal
mobile telecommunication systems (UMTS) terrestrial
radio access network (EUTRAN), the system comprising:
an E-UTRAN; a UTRAN configured to send a list of
available radio access technologies (RATs)in a
coverage area of the UTRAN, the list including
information related to the E-UTRAN; and a wireless
transmit/receive unit (WTRU) configured toreceive the
list and receive E-UTRAN services based on the list.
23. The system of claim 22 wherein the UTRAN sends the
list via a broadcast control channel (BCCH). 24. The
system of claim 23 wherein the UTRAN includes the list
in a 



cell information list message. 25. The system of claim
22 wherein the UTRAN sends the list via a dedicated
channel. 26. The system of claim 22 wherein a RAT of
the E-UTRAN is orthogonal frequency division
multiplexing (OFDM). 27. The system of claim 26
wherein the E-UTRAN information includes at least one
of OFDM selection and reselection information, base
transceiver identity code (BSIC), and system specific
measurement information. 28. The system of claim 27
wherein the system specific measurement information
enumerates at least one of supported frequency,
bandwidth, and output power.29. The system of claim 22
wherein the WTRUis configured to send its
multi-mode/multi-RAT capability to the UTRAN. 30. The
system of claim 29 wherein the multi-mode/multi-RAT
capability includes E-UTRAN capability. 31. The system
of claim 30 wherein the E-UTRAN capability includes an
orthogonal frequency division multiplexing (OFDM)
capability. 32. The system of claim 31 wherein the
multi-mode/multi-RAT capability includes at least one
of an indication of OFDM support, an indication of a
support of handoff between the UTRAN and the E-UTRAN,
OFDM radio frequency capability, and OFDM measurement
capability. 33. The system of claim 32 wherein the
indication of OFDM support enumerates supported
frequencies and bandwidths. 34. The system of claim 29
wherein the multi-mode/multi-RAT capability is sent
via at least one of a WTRU multi-mode/multi-RAT
capability message, a WTRU radio access capability
message, and a WTRU radio access capability extension
message. 35. The system of claim 29 wherein the
multi-mode/multi-RAT capability is sent during an
attach procedure. 36. The system of claim 29 wherein
the multi-mode/multi-RAT capability is sent upon
request by the UTRAN. 37. The system of claim 29
wherein the UTRAN is configured to send a measurement
capability message to the WTRU, the measurement
capability message including parameters necessary to
perform measurements on an EUTRAN channel, and the
WTRU is configured to perform measurements based on
the measurement capability message and report
measurement results tothe UTRAN. 



38. The system of claim 37 wherein the UTRAN is
configured toinitiate a handoff to the E-UTRAN based
on the measurement results. 39. The system of claim 37
wherein the measurement capability message includes
parameters for orthogonal frequency division
multiplexing (OFDM) measurements. 40. The system of
claim 22 wherein the WTRUis configured toinitiate a
handoff of the WTRU from the UTRAN to the E-UTRAN
based on the list. 41. The system of claim 40 wherein
the handoff is triggered by a user of the WTRU. 42.
The system of claim 40 wherein the handoff is
triggered automatically. 


