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of which is incorporated herein by reference. BACKGROUND OF THE
INVENTION [0002]The advent of various communication systems and
increasing deployment of sophisticated applications in mobile end
systems, has stressed existing resources like frequencies available
to facilitate these communications. Different multiple access
technologies have been proposed to support the increasing traffic
within communication networks. Frequency Division Multiple Access
(FDMA) is one such technology that allows communications by assigning
and reusing frequencies between different users. Another example of
multiple access technology is Code Division Multiple Access (CDMA)
which employs spread spectrum technique to simultaneously accommodate
different users on a broad spectrum. [0003]Accordingly, CDMA systems
are characterized by bursty communications wherein the communication
channels are populated during data transmission but remain silent at
other times. This is rectified by a flexible use of channels wherein
channels are assigned for different tasks based on necessity. Thus,
channels are connected for a user only during data transmissions,
reassigned for other tasks during the period when there is no data
transmitted and are reconnected again upon data transmission.
[0004]Channels in a communication system may be divided into physical



and logical channels wherein physical channels are the frequencies
carrying communications and logical channels are schematic partitions
created on these frequencies based on the tasks to be performed. A
single physical channel may hence be divided into one or more logical
channels. In other words, logical  2 channels are different names
assigned to the physical frequencies based on the tasks involved.
[0005]Physical channels are normally further divided into dedicated
channels and common channels depending on the entities being
serviced. A dedicated channel is assigned to facilitating
communications between a base station and a specific user. A common
channel is shared by different users and is used by a base station to
transmit signals that are commonly communicated to all users within
the geographic area (cell) being serviced by the base station.
Examples of dedicated channels include fundamental channel (FCH), a
dedicated control channel (DCCH), as well as a supplemental channel
(SCH). The FCH can transmit a voice signal, a data signal, and a
signaling signal or a control signal. The DCCH transmits data signals
as well as control signals, in a discontinuous transmission mode
wherein data transmission occurs only if transmission data is
generated from a higher layer, which makes the DCCH suitable as a
control channel for providing packet service efficiently. The SCH is
a channel that is optionally used when large amount of data needs to
be transmitted. Examples of common channels on a base
station-to-mobile forward/down link include paging channel, broadcast
channel, and forward common control channel to name a few. An access
channel, an enhanced access channel, and a reverse common control
channel are some of the common channels on the reverse link.
100061Logical channels established on the dedicated physical channels
include a dedicated signaling channel (DSCH) and a dedicated traffic
channel (DTCH). The DSCH can be assigned on the FCH and the DCCH to
exchange control signals between a base station and a mobile station,
whereas the DTCH can be established on the FCH, DCCH, and SCH to
exchange user data. Common logical channels assigned on the common
physical channels include a common assignment channel used by a base
station to acknowledge a user/mobile terminal, a common control
channel (CSCH) for transmitting a control signal and a common traffic
channel (CTCH) for transmitting user data. The common logical
channels can be established on the forward link as well as the
reverse link. 100071When data is generated for transmission by a
user, a service request is transmitted via established communication
channels and based on the negotiated service options/availability
resources are assigned to the user. Accordingly, various control and
data resources are assigned on common/dedicated channels. For  3 



example, supplemental resources may be assigned subject to
availability if it is anticipated that large amount of data will be
transmitted and if the service options associated with the user
permit assignment of such supplemental resources. A resource
assignment message detailing the various resources including
information regarding supplemental resources allotted is communicated
by the base station to the user upon allocation of the resources.
Hence, when the user communicates data, the data is demodulated based
on the resources assigned. [0008]Due to various reasons such as
limited range and deleterious effects such as Doppler shift in moving
terminals, the resource assignment message from the base station may
be erased. This leads to a situation where the user is unable to
demodulate messages since it is not know what, if any, resources have
been assigned for that particular communication session. For example,
if the service options permit allocation of supplemental resources,
erasure of the resource assignment message will prevent the user from
knowing if any supplemental resources have been assigned.
Additionally, availability of supplemental resources can lead to
non-optimal repetition of coded bits. SUMMARY OF THE INVENTION
[0009]The following presents a simplified summary of the claimed
subject matter in order to provide a basic understanding of some
aspects of the claimed subject matter. This summary is not an
extensive overview of the claimed subject matter. It is intended to
neither identify key or critical elements of the claimed subject
matter nor delineate the scope of the claimed subject matter. Its
sole purpose is to present some concepts of the claimed subject
matter in a simplified form as a prelude to the more detailed
description that is presented later. [0010]A communication system in
accordance with various aspects described herein provides for
allocating supplemental resources for transmitting traffic data. A
control channel within the communication system comprises Link
Assignment Blocks (LABs) that are mapped to channel nodes reserved
for control channel. If any of the LABs are not engaged in
transporting control signals the channel nodes associated with such
LABs are used as supplemental resources for transmitting traffic
data. A processor processes a data packet of the traffic data into S
subpackets of coded data When a first subpacket is transported by a
base station  4 to a terminal on forward link, the terminal generates
an acknowledgement (ACK) if the subpacket is decoded correctly or a
negative acknowledgement (NAK) if the subpacket is decoded in error.
Upon receiving the ACK or NAK message, the base station transmits a
second subpacket. The terminal receives the second transmission,
decodes the first and second subpackets, and sends an ACK or NAK
based on the decoding result. The base station thus transmits one
subpacket at a time until an ACK is received for the packet, or all
subpackets have been transmitted, or the packet transmission is
terminated. [0011]Another aspect relates to a communication system
that facilitates 



transmission of data packets in a manner that minimizes repetition of
coded bits. The system comprises a processor that generates
subpackets from a data packet which comprises P information bits
encoded into Q coded bits at a code rate of P/Q. The system also
comprises a buffer from which the generated subpackets are filled by
taking the Q coded bits in a circular fashion. The subpackets are
transmitted by the communication system such that an entire subpacket
is transmitted on the traffic channel while a corresponding coded
portion of the last subpacket is transmitted on available
supplemental resources thereby minimizing repetition of coded bits
caused by the presence of the supplemental resources within the
communication system. [0012]In accordance with another aspect, a
transmission methodology is disclosed which comprises indicating to a
base station whether a transmitted data subpacket was decoded
correctly. The method begins with the traffic data being processed
into subpackets of coded data. A first subpacket is transmitted on
the forward link Upon reception at a terminal, the first subpacket is
decoded. If the subpacket is decoded correctly an acknowledgement
(ACK) is generated. If the subpacket is decoded incorrectly, a
negative acknowledgement (NAK) is generated. The subpackets are thus
transmitted until at least one of an ACK message is received for the
packet, or all the subpackets are used or the packet transmission is
terminated. [0013]In yet another aspect, a methodology of
transmission of data packets is disclosed. The method comprises
generating subpackets from a data packet that comprises P information
bits encoded into Q coded bits at a code rate of P/Q. The generated
subpackets are then filled with the Q coded bits in a circular manner
such that upon filling the Qth bit the first bit is filled again.
Subsequently, all the subpackets are transmitted so that an entire
subpacket is transmitted on the traffic  5 channel while a coded
portion of the last subpacket is transmitted on available
supplemental resources. [0014]The following description and the
annexed drawings set forth in detail certain illustrative aspects of
the claimed subject matter. These aspects are indicative, however, of
but a few of the various ways in which the principles of the claimed
subject matter may be employed and the claimed subject matter is
intended to include all such aspects and their equivalents. Other
advantages and distinguishing features of the claimed subject matter
will become apparent from the following detailed description of the
claimed subject matter when considered in conjunction with the
drawings. BRIEF DESCRIPTION OF THE DRAWINGS 



[0015]FIG.1 illustrates a wireless multiple-access communication
system in accordance with various aspects set forth herein.
[0016]FIG. 2 is a block diagram of a communication system. [0017]FIG.
3 shows an embodiment of a channel structure for the forward link or
downlink. [0018]FIG. 4A shows an example of a mapping of LABs to
reserved channel nodes in accordance with an aspect. [0019]FIG. 4A
depicts a block diagram an embodiment of a transmitter in accordance
with an aspect. [0020]FIG. 4B shows an example in which only one
control message is sent on LAB 1 in accordance with an aspect.
[0021]FIG.5 shows an embodiment of a message format for a control 



channel assignment message used to convey the control messages being
sent on the control channel. [0022]FIG.6A shows a HARQ transmission
scheme with dynamically assignable supplemental resources.
[0023]FIG.6B shows a schematic diagram of four HARQ transmissions in
accordance with an aspect. [0024]FIG. 7A shows an embodiment of an
HARQ transmission scheme implemented with dynamically assignable
supplemental resources.  6 [0025]FIG. 7B shows a schematic diagram of
four HARQ transmissions in accordance with an aspect. [0026]FIG. 8A
shows an embodiment of a HARQ transmission scheme 



implemented with dynamically assignable supplemental resources.
[0027]FIG.8B shows a schematic diagram of four HARQ transmissions in
accordance with an aspect. [0028]FIG. 9A also shows the first four
HARQ transmissions for an exemplary scenario in accordance with an
aspect. [0029]FIG.9B shows a schematic diagram of four HARQ
transmissions in accordance with an aspect. [0030]FIG.10 is an
embodiment illustrating a method of assigning supplemental resources
within a communication network. [00311FIG. 11 is embodiment
illustrating a method for determining which if any supplementary
resources have been assigned to carry traffic data. [0032]FIG.12
illustrates a scheme to transport data packets by utilizing both 



the traffic channels as well as the supplemental resource.
[0033]FIG.13 illustrates another methodology of data packet
transmission that can be employed when supplemental resources are
available. [0034]FIG.14 illustrates yet another methodology of data
packet transmission that can be employed when supplemental resources
are available. DESCRIPTION OF THE INVENTION [00351The claimed subject
matter is 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 the claimed subject matter. It may be evident,
however, that the claimed subject matter 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 the claimed subject matter. [0036]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  7 



more aspects. It may be evident however, that such embodiment(s) may
be practiced without these specific details. In other instances,
well-known structures and devices are shown in block diagram form in
order to facilitate describing one or more embodiments. As used in
this application, the terms "component," "module," "system," and the
like are intended to refer to a computer-related entity, either
hardware, firmware, a combination of hardware and software, software,
or software in execution. For example, a component may be, but is not
limited to being, a process running on a processor, a processor, an
object, an executable, a thread of execution, a program, and/or a
computer. By way of illustration, both an application running on a
computing device and the computing device can be a component. One or
more components can reside within a process and/or thread of
execution and a component may be localized on one computer and/or
distributed between two or more computers. In addition, these
components can execute from various computer readable media having
various data structures stored thereon. The components may
communicate by way of local and/or remote processes such as in
accordance with a signal having one or more data packets (e.g., data
from one component interacting with another component in a local
system, distributed system, and/or across a network such as the
Internet with other systems by way of the signal). [0037]Furthermore,
various embodiments are described herein in connection with a
wireless terminal and/or a base station. A wireless terminal may
refer to a device providing voice and/or data connectivity to a user.
A wireless terminal may be connected to a computing device such as a
laptop computer or desktop computer, or it may be a self contained
device such as a personal digital assistant (PDA). A wireless
terminal can also be called a system, a subscriber unit, a subscriber
station, mobile station, mobile, remote station, access point, remote
terminal, access terminal, user terminal, user agent, user device, or
user equipment. A wireless terminal may be a subscriber station,
wireless device, cellular telephone, PCS telephone, cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a
handheld device having wireless connection capability, or other
processing device connected to a wireless modem. A base station
(e.g., access point) may refer to a device in an access network that
communicates over the air-interface, through one or more sectors,
with wireless terminals. The base station may act as a router between
the  8 wireless terminal and the rest of the access network, which
may include an Internet Protocol (IP) network, by converting received
air-interface frames to IP packets. The base station also coordinates
management of attributes for the air interface. 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 computer-readable 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...). [0038]Various embodiments will be presented in terms
of systems that may include a number of devices, components, modules,



multiple smaller areas (e.g., areas 104a, 104b, and 104c). Each of
the smaller areas 104a, 104b, and 104c may be served by a respective
base transceiver subsystem (BTS, not shown). As used herein and
generally in the art, the term "sector" can refer to a BTS and/or its
coverage area depending on the context in which the term is used. In
a cell 102 having multiple sectors 104, the BTSs for all sectors 104
of the cell 102 can be co-located within the base station 110 for the
cell 102. [0040]In another example, the system 100 can utilize a
centralized architecture by employing a system controller 130 that
can be coupled to one or more base stations 110 and provide
coordination and control for the base stations 110. In accordance
with alternative aspects, system controller 130 may be a single
network entity or a collection of network entities. Additionally, the
system 100 may utilize a distributed architecture to allow the base
stations 110 to communicate with each other as needed. In accordance
with one aspect, terminals 120 may be dispersed throughout the system
100. Each terminal 120 may be stationary or mobile. By way of
non-limiting example, a terminal 120 may be an access terminal (AT),
a mobile station, user equipment, a subscriber station, and/or
another appropriate network entity. A terminal may be a wireless
device, a cellular phone, a personal digital assistant (PDA), a
wireless modem, a handheld device, and so on. In one example, a
terminal 120 can transmit data to a base station 110 or to another
terminal 120. [0041]In accordance with another aspect, system 100 can
generate transmission resources in the form of channels. By way of
non-limiting example, these channels can be generated via one or more
of code division multiplexing (CDM), frequency division multiplexing
(FDM), and time division multiplexing (TDM). Orthogonal frequency
division multiplexing (OFDM), a variant of FDM, may be used to
effectively partition the overall bandwidth of system 100 into
multiple orthogonal subcarriers, which can then be modulated with
data. These subcarriers may also be referred to as tones, bins, and
frequency channels. Alternatively, in a time division based
technique, each subcarrier can comprise a portion of sequential time
slices or time slots. Each terminal 120 may be provided with one or
more time slot/subcarrier combinations for transmitting and receiving
infoliliation in a defined burst period or frame. A time division
technique may also utilize a symbol rate hopping scheme and/or a
block hopping scheme.  10 [0042]In another example, a code division
based technique can facilitate the transmission of data over a number
of frequencies available at any time in a range. Data can be
digitized and spread over available bandwidth of system 100 such that
multiple terminals 120 can be overlaid on the channel and respective
terminals 120 can be assigned a unique sequence code. Terminals 120
can then transmit in the same wide-band chunk of spectrum, wherein a
signal corresponding to each terminal 120 is spread over the entire
bandwidth by its respective unique spreading code. In one example,
this technique can provide for sharing, wherein one or more terminals
120 can concurrently transmit and receive. Such sharing can be
achieved, for example, through spread spectrum digital modulation,
wherein a stream of bits corresponding to a terminal 120 is encoded
and spread across a very wide channel in a pseudo-random fashion. A
base station 110 can then recognize the unique sequence code
associated with a terminal 120 and undo the randomization in order to
collect the bits for the particular terminal 120 in a coherent manner



(also known as the access point) and a receiver system 250 (also
known as access terminal) in a MIMO system 200. At the transmitter
system 210, traffic data for a number of data streams is provided
from a data source 212 to a transmit (TX) data processor 214.  WO
2008/014388PCT/US2007/074451 11 [0045]In an embodiment, each data
stream is transmitted over a respective transmit antenna. TX data
processor 214 formats, codes, and interleaves the traffic data for
each data stream based on a particular coding scheme selected for
that data stream to provide coded data. [0046]The coded data for each
data stream may be multiplexed with pilot data using OFDM techniques.
The pilot data is typically a known data pattern that is processed in
a known manner and may be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data for each data
stream is then modulated (i.e., symbol mapped) based on a particular
modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-QAM) selected for
that data stream to provide modulation symbols. The data rate,
coding, and modulation for each data stream may be determined by
instructions performed by processor 230. [0047]The modulation symbols
for all data streams are then provided to a TX MIMO processor 220,
which may further process the modulation symbols (e.g., for OFDM). TX
MIMO processor 220 then provides NT modulation symbol streams to NT
transmitters (TMTR) 222a through 222t. In certain embodiments, TX
MIMO processor 220 applies beamforming weights to the symbols of the
data streams and to the antenna from which the symbol is being
transmitted. [00481Each transmitter 222 receives and processes a
respective symbol stream to provide one or more analog signals, and
further conditions (e.g., amplifies, filters, and upconverts) the
analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. NT modulated signals from
transmitters 222a through 222t are then transmitted from NT antennas
224a through 224t, respectively. 



[0049]At receiver system 250, the transmitted modulated signals are
received by NR antennas 252a through 252r and the received signal
from each antenna 252 is provided to a respective receiver (RCVR)
254a through 254r. Each receiver 254 conditions (e.g., filters,
amplifies, and downconverts) a respective received signal, digitizes
the conditioned signal to provide samples, and further processes the
samples to provide a corresponding "received" symbol stream. [0050]An
RX data processor 260 then receives and processes the NR received
symbol streams from NR receivers 254 based on a particular receiver
processing technique to provide NT "detected" symbol streams. The RX
data processor 260  12 then demodulates, deinterleaves, and decodes
each detected symbol stream to recover the traffic data for the data
stream. The processing by RX data processor 260 is complementary to
that performed by TX MIMO processor 220 and TX data processor 214 at
transmitter system 210. [0051]A processor 270 periodically determines
which pre-coding matrix to use (discussed below). Processor 270
formulates a reverse link message comprising a matrix index portion
and a rank value portion. [0052]The reverse link message may comprise
various types of information regarding the communication link ancUor
the received data stream. The reverse link message is then processed
by a TX data processor 238, which also receives traffic data for a
number of data streams from a data source 236, modulated by a
modulator 280, conditioned by transmitters 254a through 254r, and
transmitted back to transmitter system 210. [0053]At transmitter
system 210, the modulated signals from receiver system 



250 are received by antennas 224, conditioned by receivers 222,
demodulated by a demodulator 240, and processed by a RX data
processor 242 to extract the reserve link message transmitted by the
receiver system 250. Processor 230 then determines which pre-coding
matrix to use for determining the beamforming weights then processes
the extracted message. [0054]Data transmission techniques described
herein may be used for various communication systems such as Code
Division Multiple Access (CDMA) systems, Frequency Division Multiple
Access (FDMA) systems, Time Division Multiple Access (TDMA) systems,
Spatial Division Multiple Access (SCMA) systems, Orthogonal FDMA
(0-FDMA)systems and Single-Carrier Frequency Division Multiplexing
(SC-FDM) systems. An OFDMA system utilizes Orthogonal Frequency
Division Multiplexing (0-FDM). An SC-FDMA system utilizes
Single-Carrier Frequency Division Multiplexing (SC-FDM). OFDM and
SC-FDM partition the system bandwidth tinto multiple (K) orthogonal
subcarriers which are also referred to as tones, bins, and so on.
Each subcarrier may be modulated with data. In general, modulation
symbols ar sent in the frequency domain with OFDM and in the time
domain with SC-FDM. For clarity, the techniques are described for an
OFDMA system.  13 [00551A system may define physical channels to
facilitate allocation and use of the available system resources. A
physical channel is a means for sending data at a physical layer. A
physical channel used for sending traffic data (or user data) is
referred to as a traffic channel. A physical channel used for sending
control data (or signaling) is referred to as a control channel. The
physical channels may be defined for any type of system resources
such as subcarriers, time intervals, code sequences, and so on.
[0056]FIG. 3 shows an embodiment of a channel structure 300 for the
forward link or downlink Channel structure 300 includes N channel
nodes that are associated with different system resources, where N
may be any integer value. For example, the N channel nodes may be
mapped to N different tiles based on a mapping scheme. Each tile may
cover a predetermined number of (e.g., 16) subcarriers in a
predetermined number of (e.g., 8) symbol periods. The channel nodes
may correspond to base nodes of a channel tree. [0057]In the
embodiment shown in FIG.3, M channel nodes are reserved for a control
channel, where in general l<M<N. The control channel can be used to
send control messages to the terminals. The control messages may
include unicast messages sent to specific terminals and used to
assign forward link and/or reverse link resources, to grant access,
and so on. In an embodiment, each control message has a predetermined
size (e.g., a specific number of information bits) and is processed
with a specific coding and modulation scheme to generate a specific
number of modulation symbols. In this embodiment, the different
control messages have the same number of modulation symbols. M
channel nodes may also be used for signaling channels such as, e.g.,
an acknowledgement channel (ACKCH), a power control channel (PCCH)
and so on. The resources designated for these other signaling
channels can be permanent and not utilized for other purposes.
[0058]The number of channel nodes (M) (and hence the amount of system



resources) to reserve for the control channel is determined by the
maximum number of control messages (L) that can be sent of the
control channel in a give frame or time interval, the number of
modulation symbols per control message, and the transmission capacity
of each channel node. L can be selected such that (1) a scheduler can
operate efficiently and is not constrained by signaling limitation
and (2) overhead for the control channel is as low as possible. M may
then be  WO 2008/014388PCT/US2007/074451 14 determined based on the
selected L and the other parameters. L and M may be configurable
(e.g., quasi-static) system parameters, and the configured values for
these parameters may be signaled on a broadcast channel. In an
exemplary embodiment, M is approximately 3 or 4, each channel node
can carry approximately 40 modulation symbols, and the control
channel is allocated approximately 120 to 160 modulation symbols. Up
to L control messages can be sent on the control channel in a given
frame with the M reserved channel nodes. In accordance with various
aspects, control nodes are explicitly assigned to an AT through an
assignment message similar to the manner in which resources are
assigned to the AT. [0059]FIG.3 also shows an embodiment of the
control channel 300. In this embodiment, the control channel
comprises L link assignment blocks (LABs) that are mapped to the M
reserved channel nodes based on a predetermined mapping scheme. The L
LABs can be used to carry L control messages, one control message in
each LAB. [0060]The remaining N-M channel nodes can be used for
traffic channels and/or other physical channels, e.g., broadcast
channel, pilot channel, and so on. In the example show in FIG.3,
traffic channel 1 is allocated channel nodes M+1 through M+3, traffic
channel 2 is allocated channel nodes M+4 and M+5, and so on. In
general, each traffic channel can be allocated any number of channel
nodes [0061]In an embodiment, one or more traffic channels are
associated with the M reserved channel nodes for the control channel.
In general, a given traffic channel may be associated with any number
and any one of the reserved channel nodes. The M reserved channel
nodes may also be associated with any number and any one of the
traffic channels. The association between the traffic channels and
reserved channel nodes may be quasi-static, e.g., determined whenever
reserved channels nodes are configured for the control channel ancUor
whenever traffic channels are assigned to the terminals. In the
example shown in FIG.3 traffic channel 1 is associated with reserved
channel node M. The remaining reserved channel nodes may be
associated with other traffic channels (not shown in FIG.3 for
simplicity).  



WO 2008/014388PCT/US2007/074451 15 [0062]In another embodiment, one
or more traffic channels are associated with the L LABs for the
control channel. In general, traffic channels or system resources
(e.g., channel nodes) for traffic channels may be associated with
system resources for the control channel in various manners.
[0063]The reserved channel nodes or the LAB(s) associated with a
traffic channel may be considered as supplemental resources that are
assigned to carry traffic data on a tentative basis. If any portion
of the associated reserved channel nodes(s) or if the associated
LAB(s) are not used to send control messages, then the unused portion
of the associated reserved channel nodes(s) or the unused LAB(S) can
be used to send traffic data for the terminal assigned with that
traffic channel. For example, in Fig. 3, reserved channel node M is
associated with a link assignment block LAB 3 which is not utilized
in carrying control messages. Accordingly, reserved channel node M
can be allocated to carry traffic data. [0064]FIG. 4A shows an
example of a mapping of LABs to reserved channel nodes. In another
embodiment, each LAB is mapped one or multiple reserved channel nodes
and each channel node can is used for only one LAB. In this
embodiment, each reserved channel node can be entirely available to
carry traffic data. However, the average number of LABs used in a
give frame may be less than L. If a given LAB is not used in a given
frame, then the portion of the M reserved channel nodes allocated for
that LAB can be used to carry traffic data. [0065]FIG.4B shows an
example in which only one control message is sent on LAB 1. In this
example, parts B11 through BIM of the control message sent on LAB 1
are mapped to a portion of the reserved channel nodes 1 through M,
respectively. Each reserved channel node has a portion that is not
used to carry control messages and may thus be used to carry traffic
data. [0066]In the embodiments shown in FIGS.4A and 4B, if some LABs
are not used in a given frame, then each reserved channel node has a
portion not used for control messages. The unused portion of each
reserved channel node may be used to carry traffic data for the
traffic channel associated with that reserved channel node. For
example, if only half of the LABs are used in a give frame, then
roughly half (or possibly less) of each reserved channel node is
available to carry traffic 



16 data. The unused control channel resources are thus dynamically
assigned to carry traffic data, on a per reserved channel node basis,
rather than a per LAB basis. [0067]FIGS. 4A and 4B show an embodiment
of sending control messages on the control channel. The control
messages may also be sent by other means. [0068]FIG. 5 shows an
embodiment of a message format for a control channel assignment
message 500 used to convey the control messages being sent on the
control channel. In this embodiment, assignment message 500 includes
a message type field 502, a bitmap 504, and a cyclic redundancy check
(CRC) field 506. The message type field 502 carries a specific value
to identify this message as a control channel assignment message.
Different messages may be assigned different message type values. The
bitmap field carries a bit for each of the L LABs, e.g., the t-th bit
of the bitmap can be associated with the t-th LAB. The bitmap field
504 can have a fixed size of L.( bits, where L. is the maximum
possible value for L. Each bit of the bitmap indicates whether or not
the associated LAB is used to send a control message. In the example
shown in FIG.5, control messages are sent on LABs 2,3" L and are not
sent on LABs 1, 4, ...., L-1. The bitmap field may also have a
configurable size that may be conveyed, e.g., by a bitmap size field
of the assignment message (not shown in FIG. 3). The bitmap may also
be sent in multiple messages, in which case each message includes an
order ID to indicate which portion of the bitmap is conveyed in the
message. The CRC field carries a CRC value used by the terminals to
determine whether the assignment message is decoded correctly or in
error. The information conveying which of the LABs are used or not
used may also be sent in other manners with other message formats.
[0069]In an embodiment, assignment message 500 is sent on the control
channel along with other control messages. For example, the
assignment message may be sent on LAB 0 of the control channel. In an
embodiment, the assignment message is scrambled with a pseudo-random
number (PN) sequence that is a function of a sector identifier (ID),
a broadcast MAC ID, and/or other parameters. The sector ID identifies
the base station transmitting the message. The broadcast MAC ID
(Media Access Control) indicates that the message is intended for all
terminals. This embodiment allows the terminals to receive the
assignment message and ascertain which LABs to process to recover
control messages. The assignment message may also be sent on the
broadcast channel and/or in other manners.  WO
2008/014388PCT/US2007/074451 



17 100701Assignment message 500 can be broadcast in each frame to
convey which LABs are being used in that frame to carry control
messages. Assignment message 500 also conveys which LABs are not used
for control messages. The used LABs determine which portion of each
reserved channel node is used for control data. The unused LABs
determine which portion of each reserved channel node is unused for
control data and thus can be used for traffic data. The terminals can
ascertain the used and unused portions of each reserved channel node
based on the assignment message 500. A base station may send traffic
data on an assigned traffic channel 302 as well as the unused portion
of each reserved channel node associated with that traffic channel
304. [0071]Traffic data may be sent with or without hybrid automatic
retransmission (HARQ). HARQ can be used to improve reliability of
data transmission. For HARQ transmission on the forward link, a base
station processes (e.g., format, encode, and interleave) a data
packet to generate S subpackets of coded data, where S may be any
integer value. [0072]The base station transmits the first subpacket
(SP I) on the forward link to a terminal. The terminal receives the
transmission, decodes the subpacket SP1, and sends an acknowledgement
(ACK) if the subpacket (SP1) is decoded correctly or a negative
acknowledgement (NAK) if the subpacket is decoded in error. If the
tetininal sends a NAK, then the base station transmits the second
subpacket (SP2). The terminal receives the transmission, decodes the
first and second subpackets, and sends an ACK or a NAK based on the
decoding result. The base station may thus transmit one subpacket at
a time until an ACK is received for the packet, or all subpackets
have been transmitted, or the packet transmission is terminated for
some other reason. [0073]The size of the subpackets is typically
determined by, and matched to, the transmission capacity of the
traffic channel. This allows each subpacket to be sent in its entire
on the traffic channel. However, if supplemental resources can be
dynamically assigned and used for traffic data, then the transmission
capacity can vary from transmission to transmission. Packets may be
efficiently sent using HARQ with variable transmission capacity as
described below.  18 



[0074] FIG. 6A shows a HARQ transmission scheme 610 with dynamically
assignable supplemental resources. A data packet is processed to
generate S subpackets (only the first four subpackets 1 through 4 are
shown in FIG. 6A for simplicity). Each subpacket n (SPn) includes a
first coded portion (SPna) and a second coded portion (SPnb). In this
scheme, the first coded portion (SPna) of a subpacket can be sent on
the traffic channel, and the second coded portion (SPnb) of the
subpacket can be sent on the supplemental resources (if available).
The first coded portion is determined by the traffic channel
capacity. The second coded portion is determined by the capacity of
all supplemental resources that might be available. 100751The example
scenario in FIG. 6A depicts the first four HARQ transmissions are
shown. In this scenario, the supplemental resources are not available
for the first and fourth HARQ transmissions and are available for the
second and third HARQ transmissions. For the first HARQ transmission,
the first coded portion (SP1a) of the first subpacket is sent on the
traffic channel. The packet is decoded in error after the first HARQ
transmission. For the second HARQ transmission, the first coded
portion (SP2a) of the second subpacket is sent on the traffic
channel, and all or part of the second coded portion (SP2b) of the
second subpacket is sent on the supplemental resources. The packet is
decoded in error after the first two HARQ transmissions. For the
third HARQ transmission, the first coded portion (SP3a) of the third
subpacket is sent on the traffic channel, and all or part of the
second coded portion (SP3b) of the third subpacket is sent on the
supplemental resources. The packet is decoded in error after the
first three HARQ transmissions. For the fourth HARQ transmission, the
first coded portion (SP4a) of the fourth subpacket is sent on the
traffic channel. f0076]FIG. 6B shows the coded data sent in the four
HARQ transmissions. In this scheme, the second coded portion of a
subpacket is not sent if the supplemental resources are not
available. Although not shown in FIG. 6B, the second coded portion of
a subpacket is not sent in its entirety if all of the supplemental
resources are not available. This scheme may have a loss in coding
gain due to (1) non-transmission of some coded data when supplemental
resources are not available or (2) non-reception of the coded data
sent on the supplemental resources, e.g., due to error in detecting
the bitmap.  19 [0077]FIG. 7A shows an embodiment of an HARQ
transmission scheme 710 with dynamically assignable supplemental
resources. A data packet is processed to generate S subpackets, as
described above for FIG. 6A. However, in this embodiment, an entire
subpacket can be sent on the traffic channel, and all or part of the
second coded portion (SPxb) of the subpacket can be sent on the
supplemental resources from the unused portion of the associated
reserved channel node(s). [0078]FIG. 7A also shows the first four
HARQ transmissions for the exemplary scenario described above for
FIG. 6A. For the first HARQ transmission, the entire first subpacket
(SP1) is sent on the traffic channel. The packet is decoded in error
after the first HARQ transmission. For the second HARQ transmission,
the entire second subpacket (SP2) is sent on the traffic channel, and
a second coded portion (SP lb) of the first subpacket is sent on the
supplemental resources. The packet is decoded in error after the
first two HARQ transmissions. For the third HARQ transmission, the
entire third subpacket (SP3) is sent on the traffic channel, and the
second coded portion (SP2b) of the second subpacket is sent on the



[0079]FIG. 7B shows the coded data sent in the four HARQ
transmissions. In this embodiment, all of the coded data for each
subpacket is sent on the traffic channel. A portion of the coded data
may be repeated and sent on the supplemental resources if available.
In this embodiment, in any given HARQ transmission other than the
first HARQ transmission, the base station would populate the
supplemental resources (if available) with some coded data sent in a
previous HARQ transmission. For the first HARQ transmission, the base
station would populate the supplemental resources (if available) with
some coded data to be sent in the next HARQ transmission. [0080]The
embodiment in FIGS. 7A and 7B ensures coding efficiency for terminals
that do not benefit from the supplemental resources and ensures that
these terminals do not experience any loss in coding gain associated
with the scheme  20 described with respect to FIG. 6A, 6B. These
terminals may not have benefited from the supplemental resources due
to various reasons. For example, the supplemental resources may not
be available on any HARQ transmission if all LABs are used to send
control messages. As another example, traffic data may have been sent
on the supplemental resources in some or all HARQ transmissions, but
the terminals may have received the control channel assignment
messages in error and may miss the traffic data sent on the
supplemental resources. This embodiment ensures that the coded data
for each transmitted subpacket can be received at least via the
traffic channel. [00811FIG.8A shows an embodiment of a HARQ
transmission scheme 810 with dynamically assignable supplemental
resources. A data packet is processed to generate S subpackets as
described above for FIG. 6A. In this embodiment, an entire subpacket
(SPn) can be sent on the traffic channel, and all or part of the
coded portion (SP(n+1)x) of a next subpacket can be sent on the
supplemental resources. [0082]FIG. 8A also shows the first four
1-IARQ transmissions for the scenario described above for FIG. 6A.
For the first HARQ transmission, the entire first subpacket (SP I) is
sent on the traffic channel. The packet is decoded in error after the
first HARQ transmission. For the second HARQ transmission, the entire
second subpacket (SP2) is sent on the traffic channel, and a coded
portion (SP3x) of the next subpacket (SP3) is sent on the
supplemental resources. The packet is decoded in error after the
first two HARQ transmissions. For the third HARQ transmission, the
entire third subpacket (SP3) is sent on the traffic channel, and a
coded portion (SP4x) of the next subpacket is sent on the
supplemental resources. The packet is decoded in error after the
first three HARQ transmissions. For the fourth HARQ transmission, the
entire fourth subpacket (SP4) is sent on the traffic channel. Thus,
according to this transmission scheme, for each subpacket, the entire
subpacket is sent on the traffic channel and a coded portion of the
next subpacket is simultaneously transmitted on the supplemental
channels. [0083]FIG. 8B shows the coded data sent in the four HARQ
transmissions. In 



this embodiment, all of the coded data for each subpacket is sent on
the traffic channel. A portion of the coded data from a subpacket may
be repeated and sent on the supplemental resources if available prior
to transmission of the subpacket through the traffic channel. In this
embodiment, in any given HARQ transmission,  WO
2008/014388PCT/US2007/074451 21 the base station would populate the
supplemental resources (if available) with some coded data for a
future HARQ transmission. [0084]In the embodiments shown in FIGS. 7A
through 8B, coded data for a subpacket may be repeated and sent on
the supplemental resources, if available, in either the prior or next
HARQ transmission. [0085]In general, coded data can be sent on the
supplemental resources, if available, in a manner to delay data
repetition. A data packet may contain P information bits and may be
encoded into Q coded bits with a code rate of P/Q (e.g., a code rate
of 1/5). S subpackets are then generated from the Q coded bits. To
fill the subpackets, the Q coded bits can be taken from a buffer in a
circular fashion so that once the Q-th coded bit is used, the first
coded bit is taken next as follows: 1, 2, 3, ..., Q-2, Q-1, Q, 1, 2,
3, ..., Q-2, Q-1, Q, Depending on the number of subpackets (S) and
the subpacket size, a given coded bit may be used in zero, one, or
multiple subpackets. The coded data for the supplemental resources
can also be taken in a reverse circular order, as follows: Q, Q-1,
Q-2, ..., 3, 2, 1, Q, Q-1, Q-2, ..., 3, 2, 1,... 



The number of coded bits to take from the buffer in the reverse
direction for each HARQ transmission is determined by the capacity of
the supplemental resources, which may vary from transmission to
transmission. [0086]FIG. 9A also shows the first four HARQ
transmissions for the exemplary scenario described above for FIG. 6A.
For the first HARQ transmission, the entire first subpacket (BPI) is
sent on the traffic channel. The packet is decoded in error after the
first HARQ transmission. For the second HARQ transmission, the entire
second subpacket (5P2) is sent on the traffic channel, and a coded
portion (SPSa) of the last subpacket is sent on the supplemental
resources. The packet is decoded in error after the first two HARQ
transmissions. For the third HARQ transmission, the entire third
subpacket (5P3) is sent on the traffic channel, and a coded portion
(SPSb) of the last subpacket is sent on the supplemental resources.
The packet is decoded in error after the first three HARQ
transmissions. For the fourth HARQ transmission, the entire fourth
subpacket (5P4) is sent on the traffic channel. Thus, according to
this transmission scheme, for each subpacket, the entire  22
subpacket is sent on the traffic channel and a coded portion of the
last subpacket is transmitted on the supplemental channels.
[00871FIG. 9B shows the coded data sent in the four HARQ
transmissions. In this embodiment, all of the coded data for each
subpacket is sent on the traffic channel. Additional (possibly new)
coded data may be sent on the supplemental resources if available. In
this embodiment, in any given HARQ transmission, the base station
would populate the supplemental resources (if available) with some
coded data that might not have been sent before. In general, traffic
data may be sent on the traffic channel and the supplemental
resources in a manner to achieve the following goals: I.Avoid wasting
coded bits for a terminal that does not benefit from the supplemental
resources and to not start repeating code bits for the traffic
channel until all coded bits have been used, and  2. Reduce the
amount of repetition of coded bits caused by the presence of
supplemental resources. 



3. To enable an AT that does not support the supplemental resources
or that fails to decode a message assigning resources (erasure
event), to process data received on non-supplemental resources.
[0088]All the embodiments discussed supra meet goal 3. The
embodiments in FIGS. 5A through 9B achieve goal 1. The embodiments in
FIGS. 7A through 8B use repetition on the supplemental resources, if
available, starting from the second HARQ transmission. The embodiment
in FIGS. 9A and 9B delays repetition in the presence of supplemental
resources for as long as possible. [0089]In this embodiment, a
terminal that benefits from the supplemental resources does not see
any repetition until all of the coded bits are used. The Q coded bits
generated for a data packet may have equal value in terms of error
correction capability or may have different values, depending on the
structure of the code used to generate the coded bits. If the Q coded
bits have equal value, then the embodiment shown in FIGS. 9A and 9B
may provide better performance than the embodiments shown in FIGS. 7A
through 8B. If the Q coded bits have different values (e.g., for a
rate 1/5 code that contains an embedded rate 1/3 code), then the
coded bits for the supplemental resources may be selected by
considering various factors  23 such as the relative values of the
coded bit, the potentially poorer coding gain due to repetition, and
so on. [0090]The embodiments in FIGS. 7A through 9B provide a good
comprise in terms of performance for terminals that benefit from the
supplemental resources as well as terminals that do not benefit from
the supplemental resources. In an embodiment, the coded data sent on
the traffic channel is modulated (symbol mapped) with a first
modulation scheme selected for the traffic channel. The coded data
sent on the supplemental resources is modulated with a second
modulation scheme selected for the control channel. The first
modulation scheme may be the same as, or different from, the second
modulation scheme. In this embodiment, traffic data sent on the
supplemental resources is modulated with the same modulation scheme
as the control messages, regardless of the modulation scheme used on
the associated traffic channel. [0091]In another embodiment, traffic
data is sent using the same modulation scheme for both the traffic
channel and the supplemental resources. In general, the same or
different coding schemes and the same or different modulation schemes
may be used for traffic data sent on the traffic channel and traffic
data sent on the supplemental resources. 



[0092]FIG.10 is an embodiment illustrating a method 1000 of assigning
supplemental resources within a communication network. The method
begins at 1002 wherein N channel nodes are associated with system
resources by mapping them to N different tiles. At 1004, of the N
channel nodes M nodes are reserved for transmitting control messages
such that M<N. The remaining N-M channels may be assigned to carrying
traffic data. In other embodiments, all the N channels can be
transmitting control messages, in which case, there would be no
traffic channels. At 1006, it is determined if all L link association
blocks (LABs) associated with the M channel nodes are carrying
control messages. If all the L LABs are involved in communicating
control messages, then it is determined that no supplemental
resources are available, user traffic is sent on traffic channels as
seen at 1012. If it is determined that of the N channel nodes there
are those channel nodes (M+1 ,....N) which are not involved in
carrying control messages, then such channels are identified at 1008.
At 1010, the identified channel nodes are then assigned as
supplemental resources to carry traffic data. In an embodiment (not
shown) it may  WO 2008/014388PCT/US2007/074451 24 be determined if
the service options of the user permit assignment of the supplemental
resources before allocation of the resources. [0093]FIG. 11 is
embodiment illustrating a method for determining which if any
supplementary resources have been assigned to carry traffic data. At
1102, the terminal receives a message broadcast by a base station.
The message can comprise a message type field, a bitmap and a cyclic
redundancy check (CRC) field. The received message is identified as a
control channel assignment message by examining the message type
field at 1104. At 1106, the bitmap field is examined to identify
which LABs are used for transmitting control messages and which LABs
are not used for transmitting control messages. At 1108, the CRC
field is employed to confirm that the message has been decoded
correctly. At 1110, the control channels not involved in transmitting
control messages are utilized as supplemental resources to transport
data traffic. [0094]Upon identifying channels that can be used as
supplemental resources to transport data traffic, various schemes may
be employed to transport data packets via the dedicated traffic
channels as well as the supplemental resource channels as detailed
below. FIG. 12 illustrates one such scheme to transport data packets
by utilizing both the traffic channels as well as the supplemental
resource. At 1202, the data packets are processed to generate sub
packets. At 1204, each subpacket is divided into a first coded
portion and a second coded portion. At 1206, a determination is made
if the supplemental resources are available. If the resources are not
available, the data packets are entirely transmitted via the traffic
channel at 1208. If they are available, the first coded portion is
transported on the traffic channel while the second coded portion is
transported on the supplemental channels obtained from the reserved
control channels at 1210. At 1212, it is determined if there are more
packets to be transmitted. The process is thus repeated for all the
data packets. As stated supra, this scheme may have a loss in coding
gain due to (1) non-transmission of some coded data when supplemental
resources are not available or (2) non-reception of the coded data
sent on the supplemental resources, e.g., due to error in detecting
the bitmap. [0095]FIG.13 illustrates another methodology of data
packet transmission that can be employed when supplemental resources



25 into a first coded portion and a second coded portion. At 1306, a
determination is made if the supplemental resources are available. If
the resources are not available, the data packets are entirely
transmitted via the traffic channel at 1308. If they are available, a
first HARQ transmission transports the entire first subpacket via a
traffic channel at 1310. For the second transmission at 1312, the
entire second subpacket is sent on the traffic channel while a coded
portion of the first subpacket is repeated and transmitted via the
available supplemental resources. At 1314, it is determined if there
are more packets to be transmitted. The process is thus repeated for
all the subpackets. Hence, this methodology relates to a transmission
scheme wherein an entire subpacket is transmitted via a traffic
channel and a coded portion of the subpacket is repeated and
transmitted via available supplemental resources during a subsequent
transmission. [0096]FIG.14 illustrates another methodology of data
packet transmission that can be employed when supplemental resources
are available. At 1402, the data packets are processed to generate
sub packets. At 1404, each subpacket is divided into a first coded
portion and a second coded portion. At 1406, a determination is made
if the supplemental resources are available. If the resources are not
available, the data packets are entirely transmitted via the traffic
channel at 1408. If they are available, a first HARQ transmission
transports the entire first subpacket via a traffic channel at 1410.
For the second transmission at 1412, the entire second subpacket is
sent on the traffic channel while a coded portion of a third
subpacket is transmitted via the available supplemental resources. At
1414, the entire third subpacket is repeated and transmitted via the
traffic channel. At 1416, it is determined if there are more
subpackets to be transmitted. The process is thus repeated for all
the data packets. Hence, this methodology relates to a transmission
scheme wherein an entire subpacket is transmitted via a traffic
channel and while a coded portion of the subpacket was repeated and
transmitted via available supplemental resources during a prior
transmission. [0097]While the methodologies illustrated in FIG. 13
and FIG. 14 avoid wasting coded bits for terminals that do not
benefit from supplemental resources by not starting repetition until
all coded bits are used, they do not minimize repetition caused by
presence of supplemental resources. This can be achieved by adopting
a schema illustrated in FIG. 15. Here, methodology of data packet
transmission is  26 shown wherein data packets are transmitted in a
manner so that the amount of repetition of coded bits caused by the
presence of supplemental resources is minimized. Hence, in accordance
with the scheme illustrated in FIG. 15, a terminal that benefits from
supplemental resources does not see any repetition until all the
coded bits are used. [0098]Initially at 1502, P infoiuiation bits
that are to be transmitted are encoded into Q coded bits with a code
rate of P/Q. At 1504, S subpackets are generated by filling them with
the Q coded bits taken from a buffer in a circular manner so that
once the Q-th coded bit is used, the first coded bit is taken up
next. At 1506, the last subpacket, subpacket S, is divided into a
number of coded portions. The size of the coded portions can be
varied dynamically based on a number of factors. For example, the
capacity of available supplemental resources can be dynamically
determined and the last subpacket can be divided accordingly.
Assuming the presence of supplemental resources, at 1508, a subpacket



Hence, this process minimizes repetition of coded bits as ideally all
the coded bits in all the subpackets are transmitted / read only
once. 100991FIG. 16 illustrates a schematic block diagram of a
communication system 1600 that minimizes data repetition in presence
of supplemental resources in accordance with an aspect. The system
comprises a first communication component 1602 and a second
communication component 1620 which are configured to transmit/receive
data in accordance with various schemes detailed supra. [001001 The
first communication component 1602 further comprises a processing
component 1604 that processes traffic data into subpackets based on
one or more of available power within the system, traffic channel
capacity etc. It further comprises a memory component 1606
operatively coupled to the processing component that buffers code
bits and facilitates generation of subpackets by filling them with
the  27 code bits. In accordance with various schemes detailed above,
the subpackets can be filled sequentially, or in a circular manner
etc. A transmission component 1608 is also included within the first
communication component such that the transmission component
transmits the data packets / subpackets based on various transmission
schemes as determined by the processing component 1604. In accordance
with an aspect, the processing component 1604 can assign reserved
control channels not engaged in canying control messages to traffic
channels as supplemental resources for carrying traffic data. Hence,
the transmission component is configured to transmit one or more of
data packets, subpackets, coded portions of subpackets or a
combination thereof on various frequencies according to various
schemes. [00101] The communication system 1600 also comprises a
second communication component 1620 which can receive the subpackets
transmitted by the first communication component. The second
communication component can also comprise a processing component
1622, a memory component 1624 as well as a transmission component
1626. The second communication component 1620 can demodulate received
data packets based on a channel assignment message broadcast by the
first component 1602. The channel assignment message also facilitates
determining if the received data packets / subpackets have been
correctly decoded. If they are correctly decoded then the second
communication component generates an acknowledgment (ACK) message
else it generates a negative acknowledgment (NAK) message. Based on
the type of acknowledgment message received, the first component 1602
can transmit the subpackets one at a time until an ACK message is
receive for a data packet, or all subpackets are transmitted or the
communication session is terminated for other reasons. [00102] The
data transmission techniques described herein may be implemented by
various means. For example, these techniques may be implemented in
hardware, filmware, software, or a combination thereof. For a
hardware implementation, the processing units used for data
transmission at a transmitter or data reception at a receiver may be
implemented within one or more application specific integrated
circuits (AS1Cs), digital signal processors (DSPs), digital signal
processing devices (DSPDs),programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors,  



28 electronic devices, other electronic units designed to perform the
functions described herein, or a combination thereof [00103] For a
firmware and/or software implementation, the techniques may be
implemented with modules (e.g., procedures, functions, and so on)
that perform the functions described herein. The firmware and/or
software codes may be stored in a memory and executed by a processor.
The memory may be implemented within the processor or external to the
processor. [00104]The previous description of the disclosed
embodiments is provided to enable any person skilled in the art to
make or use the disclosure. Various modifications to these
embodiments will be readily apparent to those skilled in the art, and
the generic principles defined herein may be applied to other
embodiments without departing from the spirit or scope of the
disclosure. Thus, the disclosure is not intended to be limited to the
embodiments shown herein but is to be accorded the widest scope
consistent with the principles and novel features disclosed herein.
[00105]The techniques described herein generally relating to data
selection for supplemental resources involve various RL channels
including data and control channels. In an embodiment, the techniques
may be used for reverse link RL control channels such as Channel
Quality Indicator Channel (CQICH), a Request Channel (REQCH), a Pilot
Channel (PICH), an Acknowledgement Channel (ACKCH), a Beamforming
Feedback Channel (BFCH), a Subband Feedback Channel (SFCH), and so
on, which may be processed and transmitted. The techniques can also
be used for a time division multiplexed (TDM) pilot that is spread
with a channelization code and scrambled. [00106]What has been
described above includes examples of the various embodiments. It is,
of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the
embodiments, but one of ordinary skill in the art may recognize that
many further combinations and permutations are possible. Accordingly,
the detailed description is intended to embrace all such alterations,
modifications, and variations that fall within the spirit and scope
of the appended claims. [00107]In particular and in regard to the
various functions performed by the above described components,
devices, circuits, systems and the like, the terms (including a
reference to a "means") used to describe such components are intended



29 to correspond, unless otherwise indicated, to any component which
performs the specified function of the described component (e.g., a
functional equivalent), even though not structurally equivalent to
the disclosed structure, which perfotins the function in the herein
illustrated exemplary aspects of the embodiments. In this regard, it
will also be recognized that the embodiments includes a system as
well as a computer-readable medium having computer-executable
instructions for performing the acts and/or events of the various
methods. 1001081In addition, while a particular feature may have been
disclosed with respect to only one of several implementations, such
feature may be combined with one or more other features of the other
implementations as may be desired and advantageous for any given or
particular application. Furthermore, to the extent that the terms
"includes," and "including" and variants thereof are used in either
the detailed description or the claims, these terms are intended to
be inclusive in a manner similar to the term "comprising."  WO
2008/014388PCT/US2007/074451 30 CLAIMS What is claimed is: I.A
communication system for minimizing repetition, comprising:       a
processing component that processes one or more data packets into a
plurality of subpackets filled with coded bits wherein a last
subpacket is further divided into coded portions; and a transmission
component that transmits the plurality of subpackets. 



2. The system of claim 1, a memory component buffers the coded bits
so that the subpackets are filled in a circular fashion.  3. The
system of claim 1, the transmission component transmits the plurality
of subpackets so that an entire subpacket is transmitted on a traffic
channel.  4. The system of claim 3, the transmission component
additionally transmits a coded portion of the last generated
subpacket on allocated supplemental resources.  5. The system of
claim 4, the processing component allocates the supplemental
resources from one or more control channels not utilized in
transporting control messages.  6. The system of claim 5, the
processing component identifies link assignment blocks not carrying
control messages to determine the unutilized control channels.  7.
The system of claim I, the processing component processes data
packets associated with user generated messages comprising one or
more of data messages, voice messages or video messages.  8. The
system of claiml, a mobile terminal generates an acknowledgement
(ACK) message if a received subpacket is decoded correctly.  9. The
system of claim 1, a mobile terminal generates a negative
acknowledgment (NAK) if a received subpacket is decoded incorrectly.
31 10.A method for minimizing repetition in communication systems
comprising: generating a plurality of subpackets from a data packet; 



transmitting a subpacket in entirety on a traffic channel; and
transmitting coded portions of a last subpacket on assigned
supplemental resources. II.The method of claim 10, size of the
subpackets generated is determined by and matched to transmission
capacity of the traffic channel.  12. The method of claim 10, varying
size of the coded portions dynamically based on capacity of the
assigned supplemental resources.  13. The method of claim 10,
modulating subpackets transmitted on the traffic channel in
accordance with a first modulation scheme selected for the traffic
channel and the coded portions transmitted on the supplemental
resources with a second modulation scheme selected for an associated
control channel.  14. The method of claim 13, the link assignment
blocks mapped to the control channels are not engaged in transmitting
control messages.  15. The method of claim 14, determining the link
assignment blocks not transmitting control messages based on
information conveyed via an assignment message.  16. The method of
claim 10, further comprising generating an acknowledgement (ACK) when
a transmitted subpacket is correctly decoded.  17. The method of
claim 10, generating a negative acknowledgement (NAK) when a
transmitted subpacket is incorrectly decoded.  18. A communication
system for minimizing data repetition in presence of supplemental
resources comprising: means for generating subpackets from a data
packet; 



WO 2008/014388PCT/US2007/074451 32       means for processing a last
subpacket into as many coded portions as a total number of
subpackets;       means for transmitting the subpackets in entirety
on a traffic channel and the coded portions of the last subpacket on
assigned supplemental resources.  19. The communication system of
claim 18, further comprising means for decoding the received
subpackets.  20. The system of claim 18, further comprising means for
generating one of an acknowledgment (ACK) or a negative
acknowledgment (NAK) message based on decoding results of the
subpackets. 






