
ANTI- MCP-I ANTIBODIES, COMPOSITIONS, METHODS AND USES
BACKGROUND OF THE INVENTION Cross Reference To Related
Application The present application claims priority to
U.S. provisional patent applications Serial Nos.
60/682654 and 60/682620, filed May 19, 2005, the
contents of which are completely incorporated by
reference. Field of the Invention The present
invention relates to antibodies, including specified
portions or variants, specific for at least one human
monocyte chemoattractant protein- 1 (MCP-I) protein or
fragment thereof, as well as anti-idiotype antibodies,
and nucleic acids encoding such anti-MCP-1 antibodies,
complementary nucleic acids, vectors, host cells, and
methods of making and using thereof, including
therapeutic formulations, administration and devices.
RELATED ART The Human Monocyte Chemoattractant
Protein-1 (MCP-I) (also called CCL-2), a 8.6 kDa
protein containing 76 amino acid residues, is a member
of the chemokine-beta (or C-C) family of cytokines.
Chemokines are low molecular weight (8-10 kDa),
inducible, secreted, pro inflammatory, chemotactic
cytokines that have been shown to play a central role
in the peri vascular transmigration and accumulation
of specific subsets of leukocytes at sites of tissue
damage. Two major families have been defined depending
on the positioning of four conserved cysteines. The
CXC or a-chemokines predominantly attract neutrophils,
whereas the CC or b- chemokines predominantly attract
monocytes and other leukocytes but not neutrophils
(teonard and Yoshim ura et a ., 1990J). Members of the
Monocyte Chemotactic Protein-1 (MCP-I) family form a
major component of the C-C family of chemokines and
are considered the principal chemokines involved in
the recruitment of monocytes, macrophages, and
activated lymphocytes. Looking at the homology of
MCP-I from different species, the human and the monkey
MCP-I differ in 2 amino acids only, revealing a
sequence identity of 97%,while murine MCP-I, a 13.8
kDa protein containing 125 amino acid residues,
differs from human MCP-I in molecular size and extent
of glycosylation. Chemokine receptors belong to the
large family of G protein-coupled, seven transmembrane
(7 TM) domain receptors (GPCRs, also called serpentine
receptors). Based on the receptor nomenclature
established at the 1996 Gordon Research Conference on
chemotactic cytokines, the chemokine receptors that
bind CXC chemokines are designated CXCRs and the
receptors that bind CC chemokines are designated CCRs.
MCP-I is known to bind and signal through the
chemokine receptor CCR2. CCR2 is a seven
trans-membrane-spanning G-protein-coupled receptor
expressed on many cells including monocytes, T-cells,
B-cells, and basophils. Two MCP-I specific receptors,
CCR2A and CCR2B, have been cloned which signal in
response to nanomolar (nM) concentrations of 



MCP-I. CCR2A (CC-CKR2A) and CCR2B (CC-CKR2A) represent
two cDNAs that encode two MCP-I -specific receptors
with alternatively spliced carboxyl tails. MCP-I binds
to both isoforms with high affinity MCP-I induces
calcium flux in cells expressing CCR2B but not in
cells expressing CCR2A. 5-fold less MCP-I induces
chemotaxis in cells expressing CCR2B compared to cells
expressing CCR2A. Other proteins with certain
functional and sequence homology to human MCP-I are
known. Especially similar to MCP-I (GenBank NP_002973)
are MCP-2 (GenBank NP_005614) and eotaxin (GenBank
P_51671); MCP-2 having 61.8 percent and eotaxin-1
having 63.2 percent sequence identity to MCP-I. The
range of activities and spectrum of involvement of
these proteins in human homeostatic mechanisms and
pathology is not as well understood for the homologs
of MCP-I. For example, MCP-2 (renamed CCL8) is related
closely to MCP-I and MCP-3 (renamed CCL7, Genbank
NP_006264) and uses both CCRl as well as CCR2B as its
functional receptors. MCP-3 binds to a receptor
designated D6. MCP-3 also binds to CCRlO and CCRl. The
MCP-3 protein (97 amino acids) sequence shows 74
percent identity with MCP-I and 58 percent homology
with MCP-2. Secreted MCP-3 differs from MCP-I in being
N-glycosylated. MCP-4 (renamed CCLl 3, Genbank
NP_005399) shares 56-61 percent sequence identity with
the three known monocyte chemotactic proteins and is
60 percent identical with Eotaxin-1. The functions of
MCP-4 appear to be highly similar to those of MCP3 and
Eotaxin. Like MCP-3, MCP-4 is a potent chemoattractant
for monocytes and Tlymphocytes. It is inactive on
neutrophils. On monocytes, MCP-4 binds to receptors
that recognize MCP-I, MCP-3, RANTES (CCL5), and
eotaxin (the CCRl and CCR3 receptors) and shows full
cross-desensitization with eotaxin- 1. MCP-5 is murine
CC-chemokine and related most closely to human MCP-I
(66 % amino acid identity). The gene symbol for MCP-5
is SCYA12 (renamed CCL12). Cells transfected with the
chemokine receptor CCR2 have been shown to respond to
MCP-5. For general information on cytokines and
chemokines see
http://www.copewithcytokines.de/cope.cgi and for the
current classification system, Zlotnik A., Yoshie O.
2000. Chemokines: a new classification system and
their role in immunity. Immunity 12:121-127.
125I-MCP-1 binds to monocytes and Scatchard plot
analysis indicated that monocytes had a minimum of ~
1700 binding sites per cell with a Kd of ~ 2 nM
(jYoshmura and Leonardj 1990). Later equilibrium
binding experiments with human monocytes reveal the
presence of approximately 3000 binding sites per cell
with a Kd of 0.77 nM (Emstjst alT  ??4J). 1251- MCP-I
also demonstrated high-affinity binding to dEoL-3
cells expressing CCR2 receptor with a Kd value of 0.4
nM (Sarau et al., 1997J) confirming the sub-nanomolar
affinity of MCP-I to its receptor. To identify the
regions of MCP-I that contact its receptor, CCR2, all
surfaceexposed residues were substituted with alanine.
Some residues were also mutated to other amino acids
to identify the importance of charge, hydrophobicity,
or aromaticity at specific 



positions. Two clusters of primarily basic residues
(R24, K35, K38, K49, and Y13), separated by a 35 A
hydrophobic groove, reduced the level of binding by
15-100-fold. Data suggest a model in which a large
surface area of MCP-I contacts the receptor, and the
accumulation of a number of weak interactions results
in the 35 pM affinity observed for the wild-type (WT)
protein OHemmepch et al..Jl999j). The range of
affinities from 2 nM down to 35 pM in the literature
might be due to the assays used and the respective
assay limitations. Other proteins with certain
functional and sequence homology to human MCP-I are
known. Especially similar to MCP-I (GenBank NP_002973)
are MCP-2 (GenBank NP_005614) and eotaxin (GenBank
P_51671); MCP-2 having 61.8 percent and eotaxin-1
having 63.2 percent sequence identity to MCP-I. The
range of activities and spectrum of involvement of
theseproteins in human homeostatic mechanisms and
pathology is not as well understood for the homologs
of MCP-I. For example, MCP-2 is related closely to
MCP-I and MCP-3 (Genbank NP_006264) and uses both CCRl
as well as CCR2B as its functional receptors. MCP-3
binds to a receptor designated D6. MCP-3 also binds to
CCRlO. The MCP-3 protein (97 amino acids) sequence
shows 74 percent identity with MCP-I and 58 percent
homology with MCP-2. Secreted MCP-3 differs from MCP-I
in being N-glycosylated. MCP-4 (Genbank NP_005399)
shares 56-61 percent sequence identity with the three
known monocyte chemotactic proteins and is 60 percent
identical with Eotaxin-1. The functions of MCP-4
appear to be highly similar to those of MCP-3 and
Eotaxin. Like MCP-3, MCP-4 is a potent chemoattractant
for monocytes and T-lymphocytes. It is inactive on
neutrophils. On monocytes MCP-4 binds to receptors
that recognize MCP-I, MCP-3, and RANTES (CCR2). On
eosinophils MCP-4 has similar efficacy and potency as
MCP-3, RANTES, and Eotaxin. MCP-4 shares receptors
with eotaxin (CCRl and CCR3) and shows full
cross-desensitization with eotaxin-1. Other antibodies
capable of binding MCP-I have been reported: JP9067399
discloses an antibody obtained from isolated blood
cells and JP05276986 discloses a hybridoma secreting
an IgM anti-human MCP-I . More recently, antibodies
capable of binding a plurality of betachemokines
including MCP-I were disclosed (WO03048083) and an
MCP-I binding antibody which also binds eotaxin
(US20040047860). Accordingly, there is a need to
provide human antibodies specific for human MCP-I for
use in therapy to diminish or eliminate symptoms of
MCP-I -dependent diseases, as well as improvements
over known antibodies or fragments thereof. SUMMARY OF
THE INVENTION The present invention provides isolated
human, primate, rodent, mammalian, chimeric, humanized
and/or CDR-grafted anti-MCP-1 antibodies and other
immunoglobulin derived proteins, fragments, cleavage
products and other specified portions and variants
thereof, as well as anti-MCP-1 antibody compositions,
encoding or complementary nucleic acids, vectors, host
cells, compositions, formulations, devices, transgenic
animals, transgenic plants, and methods 



of making and using thereof, as described and enabled
herein, in combination with what isknown in the art.
In addition to the composition of the antibodies of
the invention as described herein, the antibody of the
present invention is defined by its affinity for human
MCP-I, specificity for human MCP-I and ability to
block bioactivity of human MCP-I. The present
invention also provides at least one isolated
anti-MCP-1 antibody, such as, but not limited to at
least one an antibody, antibody fusion protein or
fragment, as described herein. An antibody according
to the present invention includes any protein or
peptide containing molecule that comprises at least a
portion of an immunoglobulin molecule, such as but not
limited to, at least one ligand binding domain, such
as but not limited to, a heavy chain or light chain
variable region, a complementarity determing region
(CDR) of a heavy or light chain or a ligand binding
portion thereof as provided in Table 4A, B, D and E
(SEQ ID NO: 6-26; and, optionally functionally
associated with a framework region (e.g., FRl, FR2,
FR3, FR4 or fragment thereof as described in Table 4C
(SEQ ID NO: 2-5), further optionally comprising at
least CHl, hinge, CH2, or CH3 of an human
immunoglobulin. The at least one antibody amino acid
sequence can further optionally comprise at least one
specified substitution, insertion or deletion as
described herein or as known in the art. In an
embodiment, the ligand binding portions of the
antibody comprise SEQ ID NO: 27 and 28. In one aspect,
the present invention provides at least one isolated
mammalian anti-MCP-1 antibody, comprising at least one
variable region comprising SEQ ID NO: 27 or 28. In
another aspect, the present invention provides at
least one isolated mammalian anti-MCP-1 antibody,
comprising either (i) all of the heavy chain
complementarity determining regions (CDR) amino acid
sequences of ID NOS: 6, 7 and 9; or (ii) all of the
light chain CDR amino acids sequences of SEQ ID NOS:
13, 14, and 16. The present invention provides, in one
aspect, isolated nucleic acid molecules comprising,
complementary, or hybridizing to, a polynucleotide
encoding specific anti-MCP-1 antibodies, comprising at
least one specified sequence, domain, portion or
variant thereof. The present invention further
provides recombinant vectors comprising said
anti-MCP-1 antibody nucleic acid molecules, host cells
containing such nucleic acids and/or recombinant
vectors, as well as methods of making and/or using
such antibody nucleic acids, vectors and/or host
cells.At least one antibody of the invention binds at
least one specified epitope specific to at least one
MCP-I protein or variant or derivative such as those
provided in SEQ ID NO: 1. The at least one epitope can
comprise at least one antibody binding region that
comprises at least one portion of said protein, which
epitope is preferably comprised of at least 1-5 amino
acids of at least one portion thereof, such as but not
limited to, at least one functional, extracellular,
soluble, hydrophillic, external or cytoplasmic domain
of said protein, or any portion thereof. The at least
one antibody can optionally comprise at least one
specified portion of at least one complementarity
determining region (CDR) (e.g., CDRl, CDR2 or CDR3 of
the heavy or light chain variable region provide as
SEQ ID Nos: 27 and 28, respectively) provided as SEQ
ID 



NOS: 6, 7, 9, 13, 14, and 16; and optionally further
comprising at least one constant or variable framework
region or any portion thereof, wherein the antibody
blocks, inhibits or prevents at least one activity,
such as, but not limited to MCP-I binding to receptor
on cell surfaces, CCR2 receptor internalization, MCP-I
stimulated Ca2+ mobilization or any other suitable
known MCP-I assay. An anti-MCP-1 antibody can thus be
screened for a corresponding activity according to
known methods, such as but not limited to, at least
one biological activity towards a MCP-I protein. The
present invention further provides at least one MCP-I
anti-idiotype antibody to at least one MCP-I antibody
of the present invention. The anti-idiotype antibody
includes any protein or peptide containing molecule
that comprises at least a portion of an immunoglobulin
molecule, such as but not limited to at least one
ligand binding portion (LBP), such as but not limited
to a complementarity determining region (CDR) of a
heavy or light chain, or a ligand binding portion
thereof, a heavy chain or light chain variable region,
a heavy chain or light chain constant region, a
framework region, or any portion thereof, that can be
incorporated into the anti-idiotype antibody of the
present invention. An anti-idiotype antibody of the
invention can include or be derived from any mammal,
such as but not limited to a human, a mouse, a rabbit,
a rat, a rodent, a primate, and the like. The present
invention provides, in one aspect, isolated nucleic
acid molecules comprising, complementary, or
hybridizing to, a polynucleotide encoding at least one
MCP-I anti-idiotype antibody, comprising at least one
specified sequence, domain, portion or variant
thereof. Thepresent invention further provides
recombinant vectors comprising said MCP-I
anti-idiotype antibody encoding nucleic acid
molecules, host cells containing such nucleic acids
and/or recombinant vectors, as well as methods of
making and/or using such anti-idiotype antiobody
nucleic acids, vectors and/or host cells. The present
invention also provides at least one method for
expressing at least one anti-MCP-1 antibody, or MCP-I
anti-idiotype antibody, in a host cell, comprising
culturing a host cell as described herein under
conditions wherein at least one anti-MCP-1 antibody is
expressed in detectable and/or recoverable amounts.
The present invention also provides at least one
composition comprising (a) an isolated anti- MCP-I
antibody encoding nucleic acid and/or antibody as
described herein; and (b) a suitable carrier or
diluent. The carrier or diluent can optionally be
pharmaceutically acceptable, according to known
carriers or diluents. The composition can optionally
further comprise at least one further compound,
protein or composition. The present invention further
provides at least one anti-MCP-1 antibody method or
composition, for administering a therapeutically
effective amount to modulate or treat at least one
MCP-I related condition in a cell, tissue, organ,
animal or patient and/or, prior to, subsequent to, or
during a related condition, as known in the art and/or
as described herein. 



The present invention also provides at least one
composition, device and/or method of delivery of a
therapeutically or prophylactically effective amount
of at least one anti-MCP-1 antibody, according to the
present invention. The present invention further
provides at least one anti-MCP-1 antibody method or
composition, for diagnosing at least one MCP-I related
condition in a cell, tissue, organ, animal or patient
and/or, prior to, subsequent to, or during a related
condition, as known in the art and/or as described
herein. The present invention also provides at least
one composition, device and/or method of delivery for
diagnosing of at least one anti-MCP-1 antibody,
according to the present invention.In one aspect, the
present invention provides at least one isolated
mammalian anti-MCP-1 antibody, comprising at least one
variable region comprising SEQ ID NO: 27 or 28. In
another aspect, the present invention provides at
least one isolated mammalian anti-MCP-1 antibody,
comprising either (i) all of the heavy chain
complementarity determining regions (CDR) amino acid
sequences of SEQ ID NOS: 6, 7 and 8 or 9; or (ii) all
of the light chain CDR amino acids sequences of SEQ ID
NOS: 13, 14 and 15 or 16. In another aspect, the
present invention provides at least one isolated
mammalian anti-MCP-1 antibody, comprising at least one
of (i) all of the heavy chain complementarity
determining regions (CDR) amino acid sequences of SEQ
ID NOS: 6, 7 and 8 or 9; or (ii) all of the light
chain CDR amino acids sequences of SEQ ID NOS: 13, 14
and 15 or 16. The at least one antibody can optionally
further at least one of: bind MCP-I with an affinity
of at least one selected from at least 10~9 M, at
least 10 10 M, at least 10 11 M, or at least 10 12 M;
substantially neutralize at least one activity of at
least one MCP-I protein. Also provided is an isolated
nucleic acid encoding at least one isolated mammalian
anti-MCP-1 antibody; an isolated nucleic acid vector
comprising the isolated nucleic acid, and/or a
prokaryotic or eukaryotic host cell comprising the
isolated nucleic acid. The host cell can optionally be
at least one selected from NSO, COS-I, COS-7, HEK293,
BHK21, CHO, BSC-I, Hep G2, YB2/0, SP2/0, HeLa,
myeloma, or lymphoma cells, or any derivative,
immortalized or transformed cell thereof. Also
provided is a method for producing at least one
anti-MCP-1 antibody, comprising translating the
antibody encoding nucleic acid under conditions in
vitro, in vivo or in situ, such that the MCP-I
antibody is expressed in detectable or recoverable
amounts. Also provided is a composition comprising at
least one isolated mammalian anti-MCP-1 antibody and
at least one pharmaceutically acceptable carrier or
diluent. Also provided is a method for diagnosing or
treating a MCP-I related condition in a cell, tissue,
organ or animal, comprising (a) contacting or
administering a composition comprising an effective
amount of at least one isolated mammalian anti-MCP-1
antibody of the invention with, or to, the cell,
tissue, organ or animal.Also provided is a medical
device, comprising at least one isolated mammalian
anti-MCP-1 antibody of the invention, wherein the
device is suitable to contacting or administerting the
at 



least one anti-MCP-1 antibody by at least one mode
selected from parenteral, subcutaneous, intramuscular,
intravenous, intrarticular, intrabronchial,
intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracelebellar,
intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intramyocardial,
intraosteal, intrapelvic, intrapericardiac,
intraperitoneal, intrapleural, intraprostatic,
intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic,
intrauterine, intravesical, intralesional, bolus,
vaginal, rectal, buccal, sublingual, intranasal, or
transdermal. Also provided is an article of
manufacture for human pharmaceutical or diagnostic
use, comprising packaging material and a container
comprising a solution, particulate, or a lyophilized
form of at least one isolated mammalian anti-MCP-1
antibody of the present invention. Also provided is a
method for producing at least one isolated mammalian
anti-MCP-1 antibody of the present invention,
comprising providing a host cell or transgenic animal
or transgenic plant or plant cell capable of
expressing in recoverable amounts the antibody.
Further provided in the present invention is at least
one anti-MCP-1 antibody produced by the above method.
The present invention further provides any invention
described herein. BRIEF DESCRIPTION OF THE SEQUENCE
LISTINGEFFICIENT SUPPORT FOR TDD BEAMFORMING VIA
CONSTRAINED HOPPING AND ON-DEMAND PILOT Claim of
Priority under 35 U.S.C. 119 [0001] This application
claims priority to U.S. Patent Application Serial No.
60/682,548, filed on May 18, 2005, entitled "METHOD
AND APPARATUS FOR TDD DOWNLINK BEAMFORMING VIA
CONSTRAINED HOPPING AND ONDEMAND PILOT" and U.S.
Patent Application Serial No. 60/731,026, filed on
October 27, 2005, entitled "METHOD AND APPARATUS FOR
TDD DOWNLINK BEAMFORMING VIA CONSTRAINED HOPPING AND
ON-DEMAND PILOT", both are assigned to the assignee
hereof and hereby expressly incorporated by reference
herein. BACKGROUND I. Field [0002] The following
description relates generally to wireless
communications, and more particularly to providing
beam-forming support using bandwidth segment hopping
and on-demand pilot channel retrieval in a TDD
wireless communication environment. II. Background
[0003] Wireless communication systems have become a
prevalent means by which a majority of people
worldwide has come to communicate. Wireless 



communication devices have become smaller and more
powerful in order to meet consumer needs and to
improve portability and convenience. The increase in
processing power in mobile devices such as cellular
telephones has lead to an increase in demands on
wireless network transmission systems. Such systems
typically are not as easily updated as the cellular
devices that communicate there over. As mobile device
capabilities expand, it can be difficult to maintain
an older wireless network system in a manner that
facilitates fully exploiting new and improved wireless
device capabilities.[0004] More particularly,
frequency division based techniques typically separate
the spectrum into distinct channels by splitting it
into uniform chunks of bandwidth, for example,
division of the frequency band allocated for wireless
communication can be split into 30 channels, each of
which can carry a voice conversation or, with digital
service, carry digital data. Each channel can be
assigned to only one user at a time. One known variant
is an orthogonal frequency division technique that
effectively partitions the overall system bandwidth
into multiple orthogonal subbands. These subbands are
also referred to as tones, carriers, subcarriers,
bins, and/or frequency channels. Each subband is
associated with a subcarrier that can be modulated
with data. With time division based techniques, a band
is split time-wise into sequential time slices or time
slots. Each user of a channel is provided with a time
slice for transmitting and receiving information in a
round-robin manner. For example, at any given time t,
a user is provided access to the channel for a short
burst. Then, access switches to another user who is
provided with a short burst of time for transmitting
and receiving information. The cycle of "taking turns"
continues, and eventually each user is provided with
multiple transmission and reception bursts. [0005]
Code division based techniques typically transmit data
over a number of frequencies available at any time in
a range. In general, data is digitized and spread over
available bandwidth, wherein multiple users can be
overlaid on the channel and respective users can be
assigned a unique sequence code. Users can transmit in
the same wide-band chunk of spectrum, wherein each
user's signal is spread over the entire bandwidth by
its respective unique spreading code. This technique
can provide for sharing, wherein one or more users can
concurrently transmit and receive. Such sharing can be
achieved through spread spectrum digital modulation,
wherein a user's stream of bits is encoded and spread
across a very wide channel in a pseudo-random fashion.
The receiver is designed to recognize the associated
unique sequence code and undo the randomization in
order to collect the bits for a particular user in a
coherent manner. [0006] A typical wireless
communication network (e.g., employing frequency,
time, and code division techniques) includes one or
more base stations that provide a coverage area and
one or more mobile (e.g., wireless) terminals that can
transmit and 



receive data within the coverage area. A typical base
station can simultaneously transmit multiple data
streams for broadcast, multicast, and/or unicast
services, wherein a data stream is a stream of data
that can be of independent reception interest to
amobile terminal. A mobile terminal within the
coverage area of that base station can be interested
in receiving one, more than one or all the data
streams carried by the composite stream. Likewise, a
mobile terminal can transmit data to the base station
or another mobile terminal. Such communication between
base station and mobile terminal or between mobile
terminals can be degraded due to channel variations
and/or interference power variations. For example, the
aforementioned variations can affect base station
scheduling, power control and/or rate prediction for
one or more mobile terminals. [0007] Conventional
wireless systems do not provide support for certain
beamforming techniques due to bandwidth limitations,
processing overhead, and the like. Thus, there exists
a need in the art for a system and/or methodology of
improving throughput in such wireless network systems.
SUMMARY [0008] The following presents a simplified
summary of one or more embodiments in order to provide
a basic understanding of such embodiments. This
summary is not an extensive overview of all
contemplated embodiments, and is intended to neither
identify key or critical elements of all embodiments
nor delineate the scope of any or all embodiments. Its
sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to
the more detailed description that is presented later.
[0009] In accordance with one or more embodiments and
corresponding disclosure thereof, various aspects are
described in connection with supporting timedivision
duplexed beam-forming in a wireless communication
environment. According to one aspect, constrained
bandwidth segment hopping and/or on-demand pilot
information retrieval can be employed to support TDD
beam-forming in, for instance, a TDD OFDMA wireless
communication system, a TDD WCDMA wireless
communication system, etc. [0010] According to a
related aspect, a method of improving bandwidth
utilization and supporting time-division duplexed
beam-forming in a wireless communication environment
can comprise evaluating a bandwidth segment utilized
by a user device in a received reverse link
transmission and transmitting a signal to the user
device in a subsequent forward link time slot using
the same bandwidth segment. Themethod can further
comprise assigning a new, pre-hopped bandwidth segment
to the user device for utilization in a next reverse
link time slot, hopping bandwidth segments on a
forward link according to a segment hopping pattern
utilized in a preceding reverse 



link, as well as verifying whether the new bandwidth
segment is assignable. If the segment is assignable,
then the method can comprise scheduling a forward link
transmission on the assigned pre-hopped segment, and
transmitting the forward link signal. If the segment
is not assignable, the method can further comprise
transmitting an instruction to the user device
assigning a new bandwidth segment to the user device
and directing the user device to utilize the new
segment for a subsequent reverse link transmission.
Additionally and/or alternatively, the method can
further comprise transmitting a signal to the user
device instructing the user device to provide
on-demand pilot information related to a pilot channel
utilized by the user device. [0011] According to
another aspect, an apparatus that facilitates
constrained bandwidth segment hopping in a wireless
communication environment can comprise a memory that
stores information related to bandwidth segment
assignments to user devices in a sector, and a
processor, coupled to the memory, that assigns and
reassigns bandwidth segments to user devices according
to a predefined schedule and hops bandwidth segments
on a forward link according to a segment hopping
pattern utilized in a preceding reverse link. The
processor can generate a signal for forward link
transmission over the assigned bandwidth segment. The
apparatus can further comprise a reverse link channel
assignment component that determines whether a
bandwidth segment is assignable and generates an
instruction for a user device to switch to a new
bandwidth segment when the bandwidth segment is not
assignable. The apparatus can still further comprise a
pilot request component that provides an instruction
for a user device to provide on-demand pilot
information when the reverse link channel detector
cannot identify the reverse link channel in the
received reverse link signal. Moreover, the apparatus
can comprise a hop component that generates bandwidth
segment hopping instructions that facilitate bandwidth
segment reassignment between user devices by the
processor. [0012] Yet another aspect relates to a
wireless communication apparatus, comprising means for
dividing communication bandwidth into a plurality of
bandwidth segments, means for assigning bandwidth
segments to user devices in a sector, and means for
reassigning bandwidth segments to user devices and
performing bandwidthsegment hopping on a forward link
according to a segment hopping pattern utilized in a
preceding reverse link. The apparatus can further
comprise means for determining whether a bandwidth
segment is assignable, means for transmitting a
downlink signal over the assigned bandwidth segment,
means for providing a bandwidth segment reassignment
in the transmitted downlink signal, and means for
requesting on-demand pilot channel information from a
user device in the transmitted downlink signal. [0013]
Another aspect relates to a computer-readable medium
having stored 



thereon computer-executable instructions for
ascertaining a bandwidth segment utilized by a user
device in a received reverse link transmission,
transmitting a signal in a subsequent forward link
time slot using the ascertained bandwidth segment,
assigning a new pre-hopped bandwidth segment to the
user device for utilization in a next reverse link
time slot and hopping bandwidth segments on a forward
link according to a segment hopping pattern utilized
in a preceding reverse link. The instructions can
further comprise determining whether the pre-hopped
bandwidth segment is assignable at the time of forward
link transmission, and transmitting the forward link
signal if the pre-hopped bandwidth segment is
assignable. The instructions can still further
comprise transmitting a new bandwidth segment
assignment to the user device and directing the user
device to utilize the new segment for a subsequent
reverse link transmission if the pre-hopped bandwidth
segment is not assignable, as well as transmitting a
signal to the user device instructing the user device
to provide on-demand pilot information related to a
pilot channel utilized by the user device if the
pre-hopped bandwidth segment is not assignable. [0014]
A further aspect relates to a processor that executes
instructions for increasing throughput in a wireless
communication environment, the instructions comprising
receiving a reverse link signal over a bandwidth
segment, transmitting a signal in a subsequent forward
link time slot over the same bandwidth segment,
assigning a new bandwidth segment to the user device
for utilization in a next reverse link time slot, and
hopping bandwidth segments on a forward link according
to a segment hopping pattern utilized in a preceding
reverse link. The instructions can further comprise
transmitting the forward link signal if the new
bandwidth segment is assignable, transmitting an
alternate bandwidth segment assignment to the user
device if the new bandwidth segment is not assignable,
and/or transmitting a signal to the userdevice
instructing the user device to provide on-demand pilot
information related to a pilot channel utilized by the
user device if the new bandwidth segment is not
assignable. [0015] Yet another aspect relates to a
method of improving bandwidth utilization and
supporting time-division duplexed beam-forming at a
user device in a wireless communication environment,
comprising transmitting a signal over a bandwidth
segment in a reverse link transmission, receiving a
signal in a subsequent forward link time slot using
the same bandwidth segment, and receiving an
assignment of a new, pre-hopped bandwidth segment for
utilization in a next reverse link time slot. The
method may further comprise receiving an instruction
that assigns a new bandwidth segment at the user
device and utilizing the new segment for a subsequent
reverse link transmission if the pre-hopped segment is
not assignable, and/or receiving a signal at the user
device instructing the user device to provide
on-demand pilot information related to 



a pilot channel utilized by the user device if the
pre-hopped segment is determined not to be assignable.
[0016] Yet another aspect relates to an apparatus that
facilitates improving bandwidth utilization and
supporting time-division duplexed beam-forming at a
user device in a wireless communication environment,
comprising a transmitter that transmits a signal over
a bandwidth segment in a reverse link transmission,
and a receiver that receives a signal to in a
subsequent forward link time slot using the same
bandwidth segment utilized in the reverse link
transmission, wherein the receiver further receives an
assignment of a new, pre-hopped bandwidth segment for
utilization in a next reverse link time slot, and
wherein the transmitter transmits a signal using the
prehopped bandwidth segment in the next reverse link
time slot. The receiver may receive an assignment of a
new bandwidth segment and utilizes the new segment for
a subsequent reverse link transmission if the
pre-hopped segment is not assignable. Additionally or
alternatively, the receiver may receive a command to
provide ondemand pilot information related to a pilot
channel utilized by the user device if the prehopped
segment is determined not to be assignable. [0017]
According to still a further aspect, an apparatus that
facilitates improving bandwidth utilization and
supporting time-division duplexed beam-forming at a
user device in a wireless communication environment
may comprise means for transmitting a signal over a
bandwidth segment in a reverse link transmission,
means for receiving a signal in a subsequent forward
link time slot using the same bandwidth segment,
andmeans for receiving an assignment of a new,
pre-hopped bandwidth segment for utilization in a next
reverse link time slot. The apparatus may additionally
comprise means for receiving an instruction that
assigns a new bandwidth segment at the user device and
utilizing the new segment for a subsequent reverse
link transmission if the pre-hopped segment is not
assignable, and/or means for receiving a signal at the
user device instructing the user device to provide
on-demand pilot information related to a pilot channel
utilized by the user device if the pre-hopped segment
is determined not to be assignable. [0018] Still
another aspect relates to a computer-readable medium
having computer-executable instructions stored thereon
for transmitting a signal over a bandwidth segment in
a reverse link transmission, receiving a signal in a
subsequent forward link time slot using the same
bandwidth segment; and receiving an assignment of a
new, pre-hopped bandwidth segment for utilization in a
next reverse link time slot. The computer-readable
medium may further comprise instructions for receiving
an instruction that assigns a new bandwidth segment at
the user device and utilizing the new segment for a
subsequent reverse link transmission if the pre-hopped
segment is 



not assignable, and/or instructions for receiving a
signal at the user device instructing the user device
to provide on-demand pilot information related to a
pilot channel utilized by the user device if the
pre-hopped segment is determined not to be assignable.
[0019] A further aspect relates to a processor that
executes computer-executable instructions for
improving bandwidth utilization and supporting
time-division duplexed beam-forming at a user device
in a wireless communication environment, the
instructions comprising, transmitting a signal over a
bandwidth segment in a reverse link transmission,
receiving a signal in a subsequent forward link time
slot using the same bandwidth segment, and receiving
an assignment of a new, pre-hopped bandwidth segment
for utilization in a next reverse link time slot. The
processor may additionally execute instructions for
receiving an instruction that assigns a new bandwidth
segment at the user device and utilizing the new
segment for a subsequent reverse link transmission if
the pre-hopped segment is not assignable, and/or for
receiving a signal at the user device instructing the
user device to provide on-demand pilot information
related to a pilot channel utilized by the user device
if the pre-hopped segment is determined not to be
assignable.[0020] To the accomplishment of the
foregoing and related ends, the one or more
embodiments comprise the features hereinafter fully
described and particularly pointed out in the claims.
The following description and the annexed drawings set
forth in detail certain illustrative aspects of the
one or more embodiments. These aspects are indicative,
however, of but a few of the various ways in which the
principles of various embodiments may be employed and
the described embodiments are intended to include all
such aspects and their equivalents. BRIEF DESCRIPTION
OF THE DRAWINGS [0021] FIG. 1 illustrates a wireless
network communication system in accordance with
various embodiments presented herein. [0022] FIG. 2 is
an illustration of a multiple access wireless
communication system according to one or more
embodiments. [0023] FIG. 3 is an illustration of a
system that facilitates constrained frequency hopping
in a TDD OFDMA wireless communication environment, in
accordance with one or more aspects described herein.
[0024] FIG. 4 illustrates a methodology for improving
communication throughput in a wireless communication
environment by transmitting a forward link
communication signal on a same subcarrier as a
received reverse link transmission and permuting
subcarrier sets among user devices in a sector of a
wireless communication system, in accordance with
various aspects. [0025] FIG. 5 is an illustration of a
methodology for increasing interference 



diversity in a TDD wireless communication environment,
in accordance with various aspects. [0026] FIG. 6 is
an illustration of a methodology for increasing
interference diversity and communication throughput in
a TDD wireless communication environment, in
accordance with one or more aspects. [0027] FIG. 7
illustrates a methodology for employing a dual
protocol that facilitates redundantly ascertaining a
bandwidth segment utilized by a user device for an
uplink transmission and employing the ascertained
segment for a downlink transmission in a subsequent
transmission timeslot. [0028] FIG. 8 is an
illustration of a user device that facilitates
constrained forward link-reverse link hopping and
retrieving on-demand pilot information in awireless
communication environment in accordance with one or
more aspects set forth herein. [0029] FIG. 9 is an
illustration of a system that facilitates increasing
system capacity in a wireless communication
environment in accordance with various aspects. [0030]
FIG. 10 is an illustration of a wireless network
environment that can be employed in conjunction with
the various systems and methods described herein.
[0031] FIG. 11 is an illustration of a system that
facilitates constrained forward link-reverse link
hopping, in accordance with various aspects set forth
herein. [0032] FIG. 12 is an illustration of a system
that facilitates constrained forward link-reverse link
hopping, in accordance with various aspects set forth
herein. DETAILED DESCRIPTION [0033] Various
embodiments 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 embodiments. It
may be evident, however, that such embodiment(s) may
be practiced without these specific details. In other
instances, well-known structures and devices are shown
in block diagram form in order to facilitate
describing one or more embodiments. [0034] As used in
this application, the terms "component," "system," and
the like are intended to refer to a computer-related
entity, either hardware, software, software in
execution, firmware, middle ware, microcode, and/or
any combination thereof. For example, a component may
be, but is not limited to being, a process running on
a processor, a processor, an object, an executable, a
thread of execution, a program, and/or a computer. One
or more components may reside within a process and/or
thread of execution and a component maybe localized on
one computer and/or distributed between two or more
computers. Also, these components can execute from 



various computer readable media having various data
structures stored thereon. The components may
communicate byway 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).
Additionally, components of systems described herein
may be rearranged and/orcomplimented by additional
components in order to facilitate achieving the
various aspects, goals, advantages, etc., described
with regard thereto, and are not limited to the
precise configurations set forth in a given figure, as
will be appreciated by one skilled in the art. [0035]
Furthermore, various embodiments are described herein
in connection with a subscriber station. A subscriber
station can also be called a system, a subscriber
unit, mobile station, mobile, remote station, access
point, remote terminal, access terminal, user
terminal, user agent, a user device, or user
equipment. A subscriber station may be a cellular
telephone, a 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. [0036] Moreover, various aspects or features
described herein may be implemented as a method,
apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term
"article of manufacture" as used herein is intended to
encompass a computer program accessible from any
computerreadable device, carrier, or media. For
example, computer-readable media can include but are
not limited to magnetic storage devices (e.g., hard
disk, floppy disk, magnetic strips. . .), optical
disks (e.g., compact disk (CD), digital versatile disk
(DVD). . .), smart cards, and flash memory devices
(e.g., card, stick, key drive. . .). Additionally,
various storage media described herein can represent
one or more devices and/or other machinereadable media
for storing information. The term machine-readable
medium" can include, without being limited to,
wireless channels and various other media capable of
storing, containing, and/or carrying instruction(s)
and/or data. [0037] Referring now to Fig. 1, a
wireless network communication system 100 is
illustrated in accordance with various embodiments
presented herein. Network 100 can comprise one or more
base stations 102 in one or more sectors that receive,
transmit, repeat, etc., wireless communication signals
to each other and/or to one or more mobile devices
104. Each base station 102 can comprise a transmitter
chain and a receiver chain, each of which can in turn
comprise a plurality of components associated with
signal transmission and reception (e.g., processors,
modulators, multiplexers, 



demodulators, demultiplexers, antennas, etc.), as will
be appreciated by one skilled in the art. Mobile
devices 104 can be, for example, cellular phones,
smart phones, laptops,handheld communication devices,
handheld computing devices, satellite radios, global
positioning systems, PDAs, and/or any other suitable
device for communicating over wireless network 100.
[0038] In accordance with one or more aspects
described herein, in cases where forward-link channel
information is available at a base station 102, it may
be possible to further improve the forward-link
performance (e.g., higher sector throughput, lower
latency, etc.) by employing advanced transmission and
scheduling techniques such as beam-forming and/or
frequency-sensitive scheduling. The effectiveness of
these transmission techniques largely depends on the
accuracy and quality of the forward-link channel
estimates. The signaling overhead required to support
such techniques can be prohibitive in an FDD
deployment, where forward-link channel information
must be explicitly transmitted back to base station
102 from user device 104. However, these advanced
transmission techniques can be more realistically and
efficiently supported in a TDD deployment due to the
inherent channel reciprocity between the forward and
the reverse links. With channel reciprocity, a
reverse-link pilot can be an economical tool for
providing an accurate forward-link channel estimate to
base station 102. [0039] Nonetheless, the cost
associated with supplying a continuous wideband pilot
on the reverse link in conventional systems can be
prohibitive, especially when the reverse-link
transmission occupies only a small part of the total
bandwidth at any given time. However, in accordance
with one or more aspects, base station 102 can direct
a subset of mobile terminals 104 to transmit
respective pilots using a specified timefrequency
allocation in order to ensure that base station 102
always has access to the latest (forward-link) channel
information of those terminals being scheduled (or
about to be scheduled) while incurring a minimal
amount of signaling overhead and resource consumption
on the reverse link. [0040] It should be noted that
even in the absence of data transmission, a lowrate
low-power pilot is usually still available on the
reverse link to support a reverselink control and
signaling channel. Indeed, the control channel itself
can be used as another source of pilot data to
facilitate forward-link channel estimation (e.g.,
after a successful control channel demodulation, the
control symbols can be re-encoded and used as a
pilot). Thus, without incurring additional cost on the
reverse link, base station 102 already has access to a
reliable source to be used for channel estimation. The
resulting channel estimate is accurate in the
frequency region where the reverse-linkpilot and/or
the reverse-link control channel exist. As a result,
the performance gain from beam-forming or other
advanced transmission techniques that rely on channel
reciprocity can only be enjoyed by users whose
forward-link channels happen to utilize 



the frequency region previously occupied by their
respective reverse-link pilot/control transmissions.
[0041] Referring now to Fig. 2, a multiple access
wireless communication system 200 according to one or
more embodiments is illustrated. A 3-sector base
station 202 includes multiple antenna groups: one
including antennas 204 and 206, another including
antennas 208 and 210, and a third including antennas
212 and 214. According to the figure, only two
antennas are shown for each antenna group, however,
more or fewer antennas may be utilized for each
antenna group. Mobile device 216 is in communication
with antennas 212 and 214, where antennas 212 and 214
transmit information to mobile device 216 over forward
link 220 and receive information from mobile device
216 over reverse link 218. Mobile device 222 is in
communication with antennas 204 and 206, where
antennas 204 and 206 transmit information to mobile
device 222 over forward link 226 and receive
information from mobile device 222 over reverse link
224. [0042] Each group of antennas and/or the area in
which they are designated to communicate is often
referred to as a sector of base station 202. In one
embodiment, antenna groups each are designed to
communicate to mobile devices in a sector of the areas
covered by base station 202. a communication over
forward links 220 and 226, the transmitting antennas
of base station 202 can utilize beam-forming
techniques in order to improve the signal-to-noise
ratio of forward links for the different mobile
devices 216 and 222. Additionally, a base station
using beam-forming to transmit to mobile devices
scattered randomly through its coverage area causes
less interference to mobile devices in neighboring
cells/sectors than a base station transmitting through
a single antenna to all mobile devices in its coverage
area. A base station may be a fixed station used for
communicating with the terminals and may also be
referred to as an access point, a Node B, or some
other terminology. A mobile device may also be called
a mobile station, user equipment (UE), a wireless
communication device, terminal, access terminal, user
device, or some other terminology. [0043] According to
an example, in a simple multi-carrier system where a
user always transmits a pilot or control channel on a
particular subset of sub-carriers (e.g., abottom N/4
carriers out of N sub-carriers in an OFDMA system, a
first carrier out of K CDMA carriers in a CDMA system,
etc.), the base station can reliably estimate the
channel on the forward-link over the frequency region
occupied by the user's reverselink pilot/control
transmission. The base station can then schedule
forward-link transmission over the same band as the
user's pilot/control transmission. Ih doing so, a
significant performance gain due to beam-forming or
other advanced transmission techniques can be realized
for such users. However, it may not always be possible
to 



find the corresponding resource on the forward link;
furthermore, the forward-link transmission may occupy
a larger bandwidth than that spanned by the user's
reverselink pilot transmission. Finally, to fully
benefit from frequency and interference diversity,
frequency hopping is often employed (on both forward
and reverse links), making it less likely for a user
to receive forward-link transmission on the same
frequency band as its reverse link transmission.
[0044] In order to overcome such conventional system
obstacles, a resource allocation strategy is described
herein that improves a user's chance of receiving a
forward-link transmission that occupies a frequency
region or subset of subcarriers spanned by the user's
reverse-link pilot or control transmission in the
preceding reverselink time slot (thereby allowing the
benefit of TDD channel reciprocity). Though various
aspects set forth herein are primarily described with
regard to a TDD OFDMA system, this technique is also
applicable to other multi-carrier TDD systems such as
MC-CDMA (e.g., MC-WCDMA), or any other suitable
wireless communication system. Li order to facilitate
providing TDD channel reciprocity, various aspects can
involve the concepts of constrained FL-RL hopping
and/or on-demand RL pilot transmission. [0045] Fig. 3
is an illustration of a system 300 that facilitates
constrained frequency hopping in a TDD OFDMA wireless
communication environment, in accordance with one or
more aspects described herein. System 300 comprises a
plurality of frequency segments, or subcarriers, 302.
For example, system 300 can be an FH-OFDMA system with
K non-overlapping frequency segments 302, where K is
an integer (e.g., in this example, K=4) and wherein
the same segmentation and hopping pattern can be used
on both the forward and reverse links to permute the K
segments 302, as indicated beneath each segment.
Intra-segment hopping need not be restricted tobe the
same on the two links. In a TDD system, forward-link
and reverse-link transmissions alternate in time.
[0046] Each user is assigned a particular logical
segment (e.g., a pre-hopped segment) over which the
reverse-link pilot/control channel may be transmitted
(note that data transmission and its accompanying
pilot may be transmitted on other segments). For
example, a "pre-hopped" segment can be a bandwidth
segment that is mapped to a current segment (e.g., a
bandwidth segment presently in use), where the
pre-hopped segment is utilized in a subsequent
transmission. To further this example, a first
prehopped segment 1 can be mapped to current segment
2, pre-shopped segment 2 can be mapped to current
segment 4, and so on. It will be appreciated that
"pre-hopped," as utilized in this context, relates to
pre-mapping a resource such as a bandwidth segment, a
subcarrier , frequency, etc., for use in a subsequent
transmission. 



[0047] To fully benefit from channel reciprocity, a
base station can schedule a forward-link transmission
over the same logical segment (e.g., by choosing the
forwardlink channel that occupies a subset of
sub-carriers spanned by the segment). Typically, the
bandwidth occupied by each segment is larger than that
used by a user at any given time. As such, multiple
users can share the same segment in transmitting or
receiving the information. In the event that the base
station cannot identify a forward-link channel in the
same logical segment, a user device can move its
reverse-link transmission to be on the same logical
segment as the forward-link transmission. Additionally
and/or alternatively, the user device can supply an
auxiliary reverse-link pilot (e.g., "ondemand" pilot)
on the new segment. A change in a user device's
logical segment for reverse-link transmission can be
triggered by various mechanisms, including a
scheduling message and/or explicit segment-change
message from the base station. The auxiliary
reverse-link pilot can also be additionally supplied
on an appropriate segment when the forward-link
transmission .spans more than a single segment. In
order to maximize advantages associated with channel
reciprocity, segment hopping can be performed, for
instance, once per FLfRL time slot. Infra-segment
hopping (e.g., during forward-link data transmission)
can be implemented to help garner frequency and
interference diversity within the segment.
Additionally and/or alternatively, a base station can
always use channel information of other segments
obtained in prior reverse link time slots. Any loss
due to stale channel information may be minimal for
users with low mobility. It will be appreciated to
those skilled in the art that the
above-describedtechnique(s) are also applicable to a
system employing a hybrid automatic request (HARQ)
protocol. [0048] It is to be understood that the
segmentation need not necessarily span the entire
forward-link or reverse-link time slots when control
and data transmissions are time division multiplexed.
For instance, the segmentation (and its associated
hopping) may only be applied to reverse-link control
transmission. During reverse-link data transmission,
such segmentation and hopping need not be used.
Similarly, such segmentation may be separately applied
to forward-link data transmission, while forward-link
control transmission may use entirely different
segmentation and hopping patterns. [0049] Referring to
Figs. 4-7, methodologies relating to supporting TDD
beamforming using constrained hopping and/or on-demand
pilot information are illustrated. For example,
methodologies can relate to TDD beam-forming support
in an FDMA environment, an OFDMA environment, a CDMA
environment, a WCDMA environment, a TDMA environment,
an SDMA environment, or any other suitable wireless
environment. Specifically, methodologies set forth
herein are described with 



regard to a OFDMA wireless communication environment,
although other types of communication environments
(e.g., MC-CDMA, MC-WCDMA, . . .) can be utilized in
conjunction with the described aspects. While, for
purposes of simplicity of explanation, the
methodologies are shown and described as a series of
acts, it is to be understood and appreciated that the
methodologies are not limited by the order of acts, as
some acts may, in accordance with one or more
embodiments, 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 maybe
required to implement a methodology in accordance with
one or more embodiments. [0050] Fig. 4 illustrates a
methodology 400 for improving communication throughput
in a wireless communication environment by
transmitting a forward link communication signal on a
same subcarrier as a received reverse link
transmission and permuting subcarrier sets among user
devices in a sector of a wireless communication
system, in accordance with various aspects. At 402, a
received signal can be analyzed (e.g., at a base
station) and a portion of total transmission bandwidth
can be assessedover which the received signal was
transmitted. For instance, if 20 MHz is allocated for
communication signals, then according to the example
of Fig. 3, each of the 4 subcarriers can occupy
approximately 5 MHz of the allocated bandwidth. At
404, a forward link transmission to a user device can
be performed using the same bandwidth segment employed
by the user device for the reverse link transmission
in the previous time slot. By evaluating the bandwidth
segment for the user device at 402, a precise channel
estimation can be generated for the forward link
transmission at 404. [0051] At 406, the user device
can be hopped to a next bandwidth segment for a
subsequent reverse link transmission to a base
station. Hopping can be performed every reverse link
time slot, every few time slots, every frame, etc., or
according to any other suitable or desired schedule.
Additionally, hopping can be performed such that total
allocated bandwidth within a sector is divided equally
or substantially equally between user devices
communicating therein, and/or according to user device
needs, etc., and subcarriers can be permuted through
user devices upon each hopping event. In this manner,
bandwidth segment hopping can be achieved in
accordance with various aspects described herein.
After transmission of a subsequent reverse link signal
using the hopped bandwidth segment, the method 400 can
revert to 402 for another iteration of reverse link
bandwidth segment identification, after which a
forward link transmission can be performed at 404,
etc. Thus, method 400 provides an iterative process
through which bandwidth segments utilized within a
given communication 



sector can be permuted at the beginning of every
reverse link time slot to increase interference
diversity while providing highly accurate channel
estimates for transmission on a next forward link. In
this manner, forward link throughput can be increased
without undue increases in processing overhead and the
like, which in turn can increase overall throughput in
a TDD wireless communication environment. [0052] Fig.
5 is an illustration of a methodology 500 for
increasing interference diversity in a TDD wireless
communication environment, in accordance with various
aspects. At 502, a "pre-hopped" subcarrier, or
segment, can be assigned to a user device, via which
the user device can transmit a signal on a reverse
link. At 504, a determination can be made regarding
whether the segment is assignable (e.g., whether the
segment is presently assigned to another user, etc.)
If the segment is determined the be assignable at 504,
then at 506, a forward link transmission can be
scheduled using the same pre-hopped subcarrier
frequency and/or bandwidth. At 508, transmission canbe
performed on the forward link back to the user device
using the same pre-hopped segment employed by the user
device on the previous reverse link. [0053] If, at
504, it is determined that the subcarrier segment is
not assignable, then at 510, a signal can be
transmitted to the user device move to a new
transmission bandwidth for a next reverse link
transmission. The method can then revert to 504 for
verification that the new reverse link segment is
assignable. Because the base station provides the
signal instruction the user device to hop to a new
bandwidth segment, the base station knows which
segment the user device will employ and therefore can
efficiently receive and demodulate a subsequent uplink
transmission. [0054] According to an example, a base
station can glean information related to a pilot from
a user device transmitter, and can evaluate different
phases at its antennas, which can be employed by the
base station on the forward link to ensure that a
transmission on the forward link is in phase. Recent
and reliable channel estimates from a user device can
facilitate such subcarrier reuse on the forward link.
For instance, a user device can transmit a wide band
pilot, a control channel, etc., which can be employed
by the base station to obtain wideband channel
information. A TDM control channel that occurs, for
instance, once every 4 milliseconds can be employed,
such that just before end of a reverse-link time slot,
a control slot is present for transmitting a channel
quality indicator (CQI) channel that is used as a
pilot. To mitigate pilot signal dilution associated
with having a control channel span the entire
bandwidth (e.g., as bandwidth increases) the control
channel can be transmitted on, for instance, an
approximately 5 MHz segment of bandwidth. Thus,
according to the example, the reverse link time slot
bandwidth can be divided into segments of about 5 MHz,
which in turn can result in division of the forward
link into segments of about 5 MHz, so that the 



user may be scheduled on the forward link for the same
5 MHz segment on which the control channel was
transmitted. In this manner, constrained hopping can
be implemented such that the reverse link hops in
synchronicity with the forward link. It will be
appreciated that the approximate 5 MHz segment size
described with regard the above example is not
intended to limit the scope of the various aspects set
forth herein, and that larger or smaller segment sizes
can be employed in conjunction therewith, as will be
appreciated by one skilled in the art. [0055] Fig. 6
is an illustration of a methodology 600 for increasing
interference diversity and communication throughput in
a TDD wireless communicationenvironment, in accordance
with one or more aspects. Method 600 is similar to
method 500, described above, and presents a variation
on the manner in which an assignable segment can be
addressed. At 602, a "pre-hopped" subcarrier, or
segment, can be assigned to a user device, by way of
which the user device can transmit a signal on a
reverse link. At 604, a determination can be made
regarding whether or not the prehopped segment is
assignable (e.g., whether the segment is already
assigned, locatable, etc.). If the determination is
positive with regard to the assignability of the
segment, a forward link transmission can be scheduled
using the same pre-hopped subcarrier frequency and/or
bandwidth, at 606. At 608, transmission can be
performed on the forward link back to the user device
using the same pre-hopped segment employed by the user
device on the previous reverse link time slot. [0056]
If, at 604, it is determined that the subcarrier
segment utilized for the received reverse link
transmission is not assignable, then at 610, a signal
can be transmitted to the user device to provide and
"on-demand" pilot. For example, in a wideband
communication environment that utilizes a
approximately 10-15 MHz, then the user can be
scheduled on a different segment (e.g., approximately
5 MHz, . . .) and can transmit the specific segment
information to the base station on a next uplink
transmission. The method can then revert to 604 for
verification that the new reverse link segment is
assignable. Thus, the user device can be signaled by
the base station to transmit to the base station
information related to subcarrier(s) and/or bandwidth
segment(s) utilized by the user device to transmit on
the reverse link. The base station can thus be
provided with accurate pilot information to facilitate
estimating a channel for forward link transmission in
a subsequent transmission time slot. [0057] Fig. 7
illustrates a methodology 700 for employing a dual
protocol that facilitates redundantly ascertaining a
bandwidth segment utilized by a user device for an
uplink transmission and employing the ascertained
segment for a downlink transmission in a subsequent
transmission timeslot. At 702, a pre-hopped segment
can be assigned to a user device for uplink
transmission. At 704, a determination can be made as
to 



whether the pre-hopped segment is assignable (e.g.,
whether the segment is occupied or otherwise not
assignable, . . .).. If the segment is determined to
be assignable at 704, then at 706, the same bandwidth
segment can be utilized to schedule a forward link
transmission to the user device in a subsequent time
slot at 706. At 708 the base station can proceed to
transmit to the user device on the downlink using the
assigned prehopped bandwidth segment. If the segment
is determined not to be assignable at 704, then at 710
the user can be signaled to switch to another segment
of bandwidth for a next uplink transmission. [0058]
The signal provided at 710 can comprise, for instance,
an instruction to move to a specific bandwidth segment
identified by the base station, such that the base
station has pre-identified the bandwidth segment that
will be utilized for a subsequent downlink
transmission. Additionally and/or alternatively, the
signal provided at 710 can comprise an instruction to
move to any available bandwidth segment, in which case
the signal can further comprise an instruction to
provide on-demand pilot information to the base
station on an uplink transmission using the new
bandwidth segment, at 712. The method can then revert
to 704, where the on-demand pilot information related
to the segment to which the user device has switched
can be assessed to verify that it is available for
assignment. In this manner, the base station can
receive on demand pilot information during periods of
high system throughput without being required to
expend resources related to pilot channel evaluation
and the like. [0059] It will be appreciated that, in
accordance with one or more aspects described herein,
inferences can be made regarding constrained hopping,
on-demand reverse link pilot transmission,
optimization thereof, etc. As used herein, the term to
"infer" or "inference" refers generally to the process
of reasoning about or inferring states of the system,
environment, and/or user from a set of observations as
captured via events and/or data. Inference can be
employed to identify a specific context or action, or
can generate a probability distribution over states,
for example. The inference can be probabilistic-that
is, the computation of a probability distribution over
states of interest based on a consideration of data
and events. Inference can also refer to techniques
employed for composing higher-level events from a set
of events and/or data. Such inference results in the
construction of new events or actions from a set of
observed events and/or stored event data, whether or
not the events are correlated in close temporal
proximity, and whether the events and data come from
one or several event and data sources. [0060]
According to an example, one or methods presented
above can include making inferences regarding
optimization of segment size when hopping bandwidth
segments for a user device, etc. For instance, an
initial, predetermined segment size 



(e.g., 3 MHz, 5 MHz, 6 MHz, . . .) can be defined and
utilized as a starting point fromwhich segment size
optimization can proceed. To further this example, if
an initial amount of bandwidth in a wireless
communication time slot is 20 MHz, then four segments
of approximately 5 MHz can be delineated and assigned
to different user devices in a sector. Inferences can
be made based at least in part on user bandwidth
usage, requirements, and the like, that one or more
users are not utilizing the full 5 MHz segment
assigned thereto. For instance, a user transmitting a
text message may mot require as much bandwidth as a
user uploading a digital photo, carrying on a voice
communication, etc. In such a case, that user's excess
bandwidth can be reallocated to a user with greater
bandwidth requirements, to an additional user in the
sector, earmarked as bandwidth to be utilized as guard
bands between user-assigned segments, etc. [0061]
According to another example, inferences can be made
relating to when to hop a user device segment
assignment based at least in part on, for instance,
user device movement, etc. For instance, it may be
desirable to hop a user to a particular bandwidth
segment as the user enters a perimeter area between
two sectors, in order to facilitate providing a smooth
transition from a first serving sector base station to
a subsequent serving sector base station, and the
like. It will be appreciated that the foregoing
examples are illustrative in nature and are not
intended to limit the number of inferences that can be
made or the manner in which such inferences are made
in conjunction with the various embodiments and/or
methods described herein. [0062] Fig. 8 is an
illustration of a user device 800 that facilitates
constrained forward link-reverse link hopping and
retrieving on-demand pilot information in a wireless
communication environment in accordance with one or
more aspects set forth herein. User device 800
comprises a receiver 802 that receives a signal from,
for instance, a receive antenna (not shown), and
performs typical actions thereon (e.g., filters,
amplifies, downconverts, etc.) the received signal and
digitizes the conditioned signal to obtain samples. A
demodulator 804 can demodulate and provide received
pilot symbols to a processor 806 for channel
estimation. Processor 806 can be a processor dedicated
to analyzing information received by receiver 802
and/or generating information for transmission by a
transmitter 816, a processor that controls one or more
components of user device 800, and/or a processor that
both analyzes information received by receiver 802,
generates information for transmission by transmitter
816, and controls one or more components of user
device 800.[0063] User device 800 can additionally
comprise memory 808 that is operatively coupled to
processor 806 and that stores information related to a
bandwidth segment assigned to user device 800, a
constrained hopping protocol, lookup table(s)
comprising information related thereto, and any other
suitable information for supporting TDD beam-forming
in a wireless communication system as described 



herein. Memory 808 can additionally store protocols
associated with hopping bandwidth segments when
directed by a base station, providing on-demand pilot
information in response to a request there for, etc.,
such that user device 800 can employ stored protocols
and/or algorithms to achieve TDD beam-forming support
as described herein. [0064] It will be appreciated
that the data store (e.g., memories) components
described herein can be either volatile memory or
nonvolatile memory, or can include both volatile and
nonvolatile memory. By way of illustration, and not
limitation, nonvolatile memory can include read only
memory (ROM), programmable ROM (PROM), electrically
programmable ROM (EPROM), electrically erasable ROM
(EEPROM), or flash memory. Volatile memory can.
include random access memory (RAM), which acts as
external cache memory. By way of illustration and not
limitation, RAM is available in many forms such as
synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR
SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM
(SLDRAM), and direct Rambus RAM (DRRAM). The memory
808 of the subject systems and methods is intended to
comprise, without being limited to, these and any
other suitable types of memory. [0065] Processor 806
is further coupled to a reverse-link channel adjuster
810 that can facilitate transmitting a signal on an
uplink using a bandwidth segment assigned by a base
station to which the signal is transmitted. Channel
adjuster 810 can further switch bandwidth segments as
directed by a base station, for instance, upon
receiving an instruction to hop segments from the base
station. User device can furthermore comprise an on
demand pilot information providing component 812 that
provides pilot channel information to a base station
in response to a request from the base station that
such information be provided to facilitate utilizing a
same pilot on a downlink transmission from the base
station. User device 800 still further comprises a
symbolmodulator 814 and a transmitter 816 that
transmits the modulated signal over an assigned uplink
bandwidth segment. [0066] Fig. 9 is an illustration of
a system 900 that facilitates increasing system
capacity in a wireless communication environment in
accordance with various aspects. System 900 comprises
a base station 902 with a receiver 910 that receives
signal(s) from one or more user devices 904 through a
plurality of receive antennas 906, and a transmitter
924 that transmits to the one or more user devices 904
through a transmit antenna 908. Receiver 910 can
receive information from receive antennas 906 and is
operatively associated with a demodulator 912 that
demodulates received information. Demodulated symbols
are analyzed by a processor 914 that is similar to the
processor 



described above with regard to Fig. 8, and which is
coupled to a memory 916 that stores information
related to bandwidth segments, segment
assignments/reassignments to user devices, hopping
protocols, lookup tables related thereto, and/or any
other suitable information related to performing the
various actions and functions set forth herein.
Processor 914 is further coupled to a a reverse link
channel assignment component 918 that assigns
bandwidth segments to user devices 904. Processor 914
can additionally encode a portion of a signal with an
instruction for a user device to direct the user
device to hop to a new bandwidth segment (e.g., a
newly assigned segment, where the instruction is
provided in the event that the segment over which the
received signal was transmitted cannot be ascertained,
in the event that the user device is due for a hop to
a new segment according to a predefined schedule or
table, ...). A modulator 922 can multiplex the signal
for transmission by a transmitter 924 through transmit
antenna 908 to user devices 904. [0067] Base station
902 further comprises pilot requester component 920,
which request that a particular user device 904
provide its pilot sequence information on demand. For
example, pilot requester 920 can provide an
instruction directing user device 904 to transmit
information related to a pilot channel being employed
thereby to permit base station 902 to employ the pilot
channel in a subsequent downlink transmission.
Additionally, base station 902 can comprise a hop
component 926 that is operatively associated with each
of processor 914 and memory 916. Hop Component 926 can
monitor user devices 904 in a sector, which are
assigned to various segments of bandwidth, and can
facilitate segment hopping to reduce interference
and/or to improve system efficiency. Such segment
hopping can be performed according to a
predefinedschedule (e.g., after each forward link
transmission, after a predefined number of forward
link transmissions, after a given time period, . . .)
stored in memory 916. In this manner, a total amount
of bandwidth can be divided into a plurality of
segments that can be separately assigned to user
devices to increase throughput in a wireless
communication system while maintaining service
integrity and enhancing users' communication
experience. [0068] Fig. 10 shows an exemplary wireless
communication system 1000. The wireless communication
system 1000 depicts one base station and one terminal
for sake of brevity. However, it is to be appreciated
that the system can include more than one base station
and/or more than one terminal, wherein additional base
stations and/or terminals can be substantially similar
or different for the exemplary base station and
terminal described below. In addition, it is to be
appreciated that the base station and/or the terminal
can employ the systems (Figs. 1-3 and 8-9) and/or
methods (Figs. 4-7) described herein to facilitate
wireless communication there between. 



[0069] Referring now to Fig. 10, on a downlink, at
access point 1005, a transmit (TX) data processor 1010
receives, formats, codes, interleaves, and modulates
(or symbol maps) traffic data and provides modulation
symbols ("data symbols"). A symbol modulator 1015
receives and processes the data symbols and pilot
symbols and provides a stream of symbols. A symbol
modulator 1020 multiplexes data and pilot symbols and
provides them to a transmitter unit (TMTR) 1020. Each
transmit symbol may be a data symbol, a pilot symbol,
or a signal value of zero. The pilot symbols may be
sent continuously in each symbol period. The pilot
symbols can be frequency division multiplexed (FDM),
orthogonal frequency division multiplexed (OFDM), time
division multiplexed (TDM), frequency division
multiplexed (FDM), or code division multiplexed (CDM).
[0070] TMTR 1020 receives and converts the stream of
symbols into one or more analog signals and further
conditions (e.g., amplifies, filters, and frequency
upconverts) the analog signals to generate a downlink
signal suitable for transmission over the wireless
channel. The downlink signal is then transmitted
through an antenna 1025 to the terminals. At terminal
1030, an antenna 1035 receives the downlink signal and
provides a received signal to a receiver unit (RCVR)
1040. Receiver unit 1040 conditions (e.g., filters,
amplifies, and frequency downconverts) the received
signal and digitizes the conditioned signal to obtain
samples. A symbol demodulator 1045demodulates and
provides received pilot symbols to a processor 1050
for channel estimation. Symbol demodulator 1045
further receives a frequency response estimate for the
downlink from processor 1050, performs data
demodulation on the received data symbols to obtain
data symbol estimates (which are estimates of the
transmitted data symbols), and provides the data
symbol estimates to an RX data processor 1055, which
demodulates (i.e., symbol demaps), deinterleaves, and
decodes the data symbol estimates to recover the
transmitted traffic data. The processing by symbol
demodulator 1045 and RX data processor 1055 is
complementary to the processing by symbol modulator
1015 and TX data processor 1010, respectively, at
access point 1005. [0071] On the uplink, a TX data
processor 1060 processes traffic data and provides
data symbols. A symbol modulator 1065 receives and
multiplexes the data symbols with pilot symbols,
performs modulation, and provides a stream of symbols.
A transmitter unit 1070 then receives and processes
the stream of symbols to generate an uplink signal,
which is transmitted by the antenna 1035 to the access
point 1005. [0072] At access point 1005, the uplink
signal from terminal 1030 is received by the antenna
1025 and processed by a receiver unit 1075 to obtain
samples. A symbol demodulator 1080 then processes the
samples and provides received pilot symbols and data
symbol estimates for the uplink. An RX data processor
1085 processes the data 



symbol estimates to recover the traffic data
transmitted by terminal 1030. A processor 1090
performs channel estimation for each active terminal
transmitting on the uplink. Multiple terminals may
transmit pilot concurrently on the uplink on their
respective assigned sets of pilot subbands, where the
pilot subband sets maybe interlaced. [0073] Processors
1090 and 1050 direct (e.g., control, coordinate,
manage, etc.) operation at access point 1005 and
terminal 1030, respectively. Respective processors
1090 and 1050 can be associated with memory units (not
shown) that store program codes and data. Processors
1090 and 1050 can also perform computations to derive
frequency and impulse response estimates for the
uplink and downlink, respectively. [0074] For a
multiple-access system (e.g., FDMA, OFDMA, CDMA, TDMA,
etc.), multiple terminals can transmit concurrently on
the uplink. For such a system, the pilot subbands may
be shared among different terminals. The channel
estimation techniques maybe used in cases where the
pilot subbands for each terminal span the entire
operating band (possibly except for the band edges).
Such a pilot subband structure would be desirable to
obtain frequency diversity for each terminal.
Thetechniques described herein may be implemented by
various means. For example, these techniques may be
implemented in hardware, software, or a combination
thereof. For a hardware implementation, the processing
units used for channel estimation may be implemented
within one or more application specific integrated
circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable
gate arrays (FPGAs)5processors, controllers,
micro-controllers, microprocessors, other electronic
units designed to perform the functions described
herein, or a combination thereof. With software,
implementation can be through modules (e.g.,
procedures, functions, and so on) that perform the
functions described herein. The software codes may be
stored in memory unit and executed by the processors
1090 and 1050. [0075] Fig. 11 is an illustration of a
system 1100 that facilitates performing segment
hopping on a forward link according to a segment
hopping pattern utilized in a preceding reverse link,
in accordance with various aspects. System 1100 is
represented as a series of interrelated functional
blocks, which can represent functions implemented by a
processor, software, or combination thereof (e.g.,
firmware). System 1100 comprises a logical module for
dividing available bandwidth into a plurality of
segments 1102, which is operatively coupled to a
logical module for assigning the bandwidth segments
1104 to one or more user devices. System 1100 further
comprises a logical module for reassigning bandwidth
segments to user devices 1106, and a logical module
for performing bandwidth segment hopping on a forward
link 1108 according to a bandwidth segment hopping
pattern utilized in a preceding reverse link. System
1100 



may still further comprise means for determining
whether a particular bandwidth segment is assignable
1110 (e.g., whether the segment has been previously
assigned, is occupied, etc.), as well as a logical
module for requesting on-demand pilot channel
information on a forward link, as discussed above with
regard to the preceding figures. It is to be
understood that system 1100 and the various logical
modules comprised thereby may carry out the methods
described above and/or may impart any necessary
functionality to the various systems described herein.
[0076] Fig. 12 is an illustration of a system 1200
that facilitates constrained forward link-reverse link
hopping, in accordance with various aspects set forth
herein. System 1200 is represented as a series of
interrelated functional blocks, which can represent
functions implemented by a processor, software, or
combination thereof (e.g.,firmware). System 1200
comprises a logical module for transmitting a signal
on a bandwidth segment over a reverse link 1204, which
is operatively coupled to a logical module for
receiving a signal on the same bandwidth segment over
a subsequent forward link. The system 1200 further
comprises a logical module for receiving a new,
pre-hopped bandwidth segment 1206 for use on a next
reverse link transmission. In the event that the new
pre-hopped segment is unable to be assigned (e.g., it
is occupied or otherwise unavailable), system 1200 may
comprise a logical module for receiving and
instruction to provide on-demand pilot channel
information 1208 to a base station attempting to
communicate with a device employing system 1200.
Additionally or alternatively, system 1200 may
comprise a logical module for receiving an instruction
that assigns a new bandwidth segment for use on a
subsequent reverse link transmission 1210 if the
pre-hopped segment is unable to be assigned. It is to
be understood that system 1200 and the various logical
modules comprised thereby may carry out the methods
described above and/or may impart any necessary
functionality to the various systems described herein.
[0077] For a software implementation, the techniques
described herein may be implemented with modules
(e.g., procedures, functions, and so on) that perform
the functions described herein. The software codes may
be stored in memory units and executed by processors.
The memory unit may be implemented within the
processor or external to the processor, in which case
it can be communicatively coupled to the processor via
various means as is known in the art. [0078] What has
been described above includes examples of one or more
embodiments. It is, of course, not possible to
describe every conceivable combination of components
or methodologies for purposes of describing the
aforementioned embodiments, but one of ordinary skill
in the art may recognize that many further
combinations and permutations of various embodiments
are possible. Accordingly, the 



described embodiments are intended to embrace all such
alterations, modifications and variations that fall
within the spirit and scope of the appended claims.
Furthermore, 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.CLAIMS 1. A method of improving bandwidth
utilization and supporting time-division duplexed
beam-forming in a wireless communication environment,
comprising: evaluating a bandwidth segment utilized by
a user device in a received reverse link transmission;
and transmitting a signal to the user device in a
subsequent forward link time slot using the same
bandwidth segment. 2. The method of claim 1, further
comprising assigning a new, pre-hopped bandwidth
segment to the user device for utilization in a next
reverse link time slot, and hopping bandwidth segments
on a forward link according to a segment hopping
pattern utilized in a preceding reverse link. 3. The
method of claim 2, further comprising verifying
whether the new bandwidth segment is assignable. 4.
The method of claim 3, further comprising scheduling a
forward link transmission on the assigned pre-hopped
segment. 5. The method of claim 4, wherein available
bandwidth for communication between the apparatus and
a plurality of user devices is divided into segments
of approximately 5 MHz. 6. The method of claim 3,
further comprising transmitting an instruction to the
user device assigning a new bandwidth segment to the
user device and directing the user device to utilize
the new segment for a subsequent reverse link
transmission if the prehopped segment is not
assignable. 7. The method of claim 3, further
comprising transmitting a signal to the user device
instructing the user device to provide on-demand pilot
information related to apilot channel utilized by the
user device if the pre-hopped segment is determined
not to be assignable. 8. The method of claim 1,
wherein the wireless communication environment is a
TDD OFDMA wireless communication environment. 9. The
method of claim 1, wherein the wireless communication
environment is a TDD WCDMA wireless communication
environment. 10. An apparatus that facilitates
constrained bandwidth segment hopping in a wireless
communication environment, comprising: 



a memory that stores information related to bandwidth
segment assignments to user devices in a sector; and a
processor, coupled to the memory, that assigns and
reassigns bandwidth segments to user devices according
to a predefined schedule and hops bandwidth segments
on a forward link according to a segment hopping
pattern utilized in a preceding reverse link. 11. The
apparatus of claim 10, wherein the processor generates
a signal for forward link transmission over the
assigned bandwidth segment. 12. The apparatus of claim
10, further comprising a reverse link channel
assignment component that determines whether a
bandwidth segment is assignable and generates an
instruction for a user device to switch to a new
bandwidth segment when the bandwidth segment is not
assignable. 13. The apparatus of claim 10, further
comprising a pilot request component that provides an
instruction for a user device to provide on-demand
pilot information when the reverse link channel
detector cannot identify the reverse link channel in
the received reverse link signal.14. The apparatus of
claim 10, further comprising a hop component that
generates bandwidth segment hopping instructions that
facilitate bandwidth segment reassignment between user
devices by the processor. 15. The apparatus of claim
14, wherein the processor provides bandwidth segment
reassignments to a plurality of user devices in a
forward link transmission to instruct the user devices
to employ the reassigned bandwidth segments in a next
reverse link transmission. 16. The apparatus of claim
10, wherein available bandwidth for communication
between the apparatus and a plurality of user devices
is divided into segments of approximately 5 MHz. 17.
The apparatus of claim 10, wherein the wireless
communication environment is a TDD OFDMA wireless
communication environment. 18. The apparatus of claim
10, wherein the wireless communication environment is
a TDD WCDMA wireless communication environment. 19. A
wireless communication apparatus, comprising: means
for dividing communication bandwidth into a plurality
of bandwidth segments; means for assigning bandwidth
segments to user devices in a sector; and means for
reassigning bandwidth segments to user devices; and
means for performing bandwidth segment hopping on a
forward link according to a segment hopping pattern
utilized in a preceding reverse link. 



20. The apparatus of claim 19, further comprising
means for determining whether a bandwidth segment is
assignable. 21. The apparatus of claim 20, further
comprising means for transmitting a downlink signal
over the assigned bandwidth segment.22. The apparatus
of claim 21, further comprising means for providing a
bandwidth segment reassignment in the transmitted
downlink signal. 23. The apparatus of claim 19,
further comprising means for requesting on-demand
pilot channel information from a user device in the
transmitted downlink signal. 24. The apparatus of
claim 23, further comprising means for transmitting a
subsequent downlink signal utilizing a pilot channel
identified from information received in response to
the a request for on-demand pilot channel information.
25. The apparatus of claim 19, employed in a TDD OFDMA
wireless communication environment. 26. The apparatus
of claim 19, employed in a TDD WCDMA wireless
communication environment. 27. A computer-readable
medium having stored thereon computer-executable
instructions for: ascertaining a bandwidth segment
utilized by a user device in a received reverse link
transmission; transmitting a signal in a subsequent
forward link time slot using the ascertained bandwidth
segment; assigning a new pre-hopped bandwidth segment
to the user device for utilization in a next reverse
link time slot; and hopping bandwidth segments on a
forward link according to a segment hopping pattern
utilized in a preceding reverse link. 28. The
computer-readable medium of claim 27, further
comprising instructions for determining whether the
pre-hopped bandwidth segment is assignable at the time
of forward link transmission. 29. The
computer-readable medium of claim 28, further
comprising instructions for transmitting the forward
link signal if the pre-hopped bandwidth segment is
assignable.30. The computer-readable medium of claim
28, further comprising instructions for transmitting a
new bandwidth segment assignment to the user device
and directing the user device to utilize the new
segment for a subsequent reverse link transmission if
the pre-hopped bandwidth segment is not assignable.
31. The computer-readable medium of claim 28, further
comprising instructions for transmitting a signal to
the user device instructing the user device to provide
on-demand pilot information related to a pilot channel
utilized by the user device if the pre-hopped
bandwidth segment is not assignable. 



32. A processor that executes instructions for
increasing throughput in a wireless communication
environment, the instructions comprising: receiving a
reverse link signal over a bandwidth segment ;
transmitting a signal in a subsequent forward link
time slot over the same bandwidth segment; assigning a
new bandwidth segment to the user device for
utilization in a next reverse link time slot; and
hopping bandwidth segments on a forward link according
to a segment hopping pattern utilized in a preceding
reverse link. 33. The processor of claim 32, the
instructions further comprising transmitting the
forward link signal if the new bandwidth segment is
assignable. 34. The processor of claim 32, the
instructions further comprising transmitting an
alternate bandwidth segment assignment to the user
device if the new bandwidth segment is not assignable.
35. The processor of claim 32, the instructions
further comprising transmitting a signal to the user
device instructing the user device to provide
on-demand pilot information related to a pilot channel
utilized by the user device if the new bandwidth
segment is not assignable.36. A method of improving
bandwidth utilization and supporting time-division
duplexed beam-forming at a user device in a wireless
communication environment, comprising: transmitting a
signal over a bandwidth segment in a reverse link
transmission; receiving a signal in a subsequent
forward link time slot using the same bandwidth
segment; and receiving an assignment of a new,
pre-hopped bandwidth segment for utilization in a next
reverse link time slot. 37. The method of claim 36,
wherein available bandwidth for communication is
divided into segments of approximately 5 MHz. 38. The
method of claim 36, further comprising receiving an
instruction that assigns a new bandwidth segment at
the user device and utilizing the new segment for a
subsequent reverse link transmission if the pre-hopped
segment is not assignable. 39. The method of claim 36,
further comprising receiving a signal at the user
device instructing the user device to provide
on-demand pilot information related to a pilot channel
utilized by the user device if the pre-hopped segment
is determined not to be assignable. 40. The method of
claim 36, wherein the wireless communication
environment is a TDD OFDMA wireless communication
environment. 



4 1. The method of claim 36, wherein the wireless
communication environment is a TDD WCDMA wireless
communication environment. 42. An apparatus that
facilitates improving bandwidth utilization and
supporting time-division duplexed beam-forming at a
user device in a wireless communication environment,
comprising: a transmitter that transmits a signal over
a bandwidth segment in a reverse link transmission;
anda receiver that receives a signal to in a
subsequent forward link time slot using the same
bandwidth segment utilized in the reverse link
transmission, and receives an assignment of a new,
pre-hopped bandwidth segment for utilization in a next
reverse link time slot; wherein the transmitter
transmits a signal using the pre-hopped bandwidth
segment in the next reverse link time slot. 43. The
apparatus of claim 42, wherein available bandwidth for
communication is divided into segments of
approximately 5 MHz. 44. The apparatus of claim 42,
wherein the receiver receives an assignment of a new
bandwidth segment and utilizes the new segment for a
subsequent reverse link transmission if the pre-hopped
segment is not assignable. 45. The apparatus of claim
42, wherein the receiver receives a command to provide
on-demand pilot information related to a pilot channel
utilized by the user device if the pre-hopped segment
is determined not to be assignable. 46. An apparatus
that facilitates improving bandwidth utilization and
supporting time-division duplexed beam-forming at a
user device in a wireless communication environment,
comprising: means for transmitting a signal over a
bandwidth segment in a reverse link transmission;
means for receiving a signal in a subsequent forward
link time slot using the same bandwidth segment; and
means for receiving an assignment of a new, pre-hopped
bandwidth segment for utilization in a next reverse
link time slot. 47. The apparatus of claim 46, further
comprising means for receiving an instruction that
assigns a new bandwidth segment at the user device and
utilizing the new segment for a subsequent reverse
link transmission if the pre-hopped segment is not
assignable.48. The apparatus of claim 47, further
comprising means for receiving a signal at the user
device instructing the user device to provide
on-demand pilot information related to a pilot channel
utilized by the user device if the pre-hopped segment
is determined not to be assignable. 49. A
computer-readable medium having computer-executable
instructions stored 



thereon for: transmitting a signal over a bandwidth
segment in a reverse link transmission; receiving a
signal in a subsequent forward link time slot using
the same bandwidth segment; and receiving an
assignment of a new, pre-hopped bandwidth segment for
utilization in a next reverse link time slot. 50. The
computer-readable medium of claim 49, further
comprising instructions for receiving an instruction
that assigns a new bandwidth segment at the user
device and utilizing the new segment for a subsequent
reverse link transmission if the pre-hopped segment is
not assignable. 51. The computer-readable medium of
claim 49, further comprising instructions for
receiving a signal at the user device instructing the
user device to provide on-demand pilot information
related to a pilot channel utilized by the user device
if the pre-hopped segment is determined not to be
assignable. 52. A processor that executes
computer-executable instructions for improving
bandwidth utilization and supporting time-division
duplexed beam-forming at a user device in a wireless
communication environment, the instructions
comprising: transmitting a signal over a bandwidth
segment in a reverse link transmission; receiving a
signal in a subsequent forward link time slot using
the same bandwidth segment; and receiving an
assignment of a new, pre-hopped bandwidth segment for
utilization in a next reverse link time slot.53. The
processor of claim 52, the instructions further
comprising receiving an instruction that assigns a new
bandwidth segment at the user device and utilizing the
new segment for a subsequent reverse link transmission
if the pre-hopped segment is not assignable. 54. The
processor of claim 52, the instructions further
comprising receiving a signal at the user device
instructing the user device to provide on-demand pilot
information related to a pilot channel utilized by the
user device if the pre-hopped segment is determined
not to be assignable. 


