
[0001] METHOD FOR ADAPTIVE QUADRATUREAMPLITUDE
MODULATION SIGNAL CONSTELLATION REMAPPING FOR
DATAPACKET RETRANSMISSIONS [0002] FIELD OF INVENTION
[0003] The present invention is related to digital
data modulation in wireless communication systems.
More particularly, the present invention is related to
a method for adaptive quadrature amplitude modulation
(QAM) signal constellation remapping during data
packet retransmissions. [0004] BACKGROUND [0005] In
digital data transmission, it is common practice to
transmit an acknowledgement (ACK) signal from a
receiver to a transmitter to indicate successful
reception of a data packet. If a transmitter does not
receive an ACKor receives a non-acknowledgement
(NACK)signal during a defined time period, the data
packet will be retransmitted. [0006] Retransmitting a
data packet provides an opportunity to improve the
efficiency of the retransmission by using signaling
diversity. For example, a data packet may be
retransmitted on a different frequency to achieve
frequency diversity or a data packet may be
retransmitted on a different antenna to achieve
spatial diversity. The efficiency of data packet
retransmissions may also be improved by signaling
different versions of redundancy bits. [0007] Signal
mapping diversity is a promising technique to improve
the efficiency of data packet retransmissions. To
achieve signal mapping diversity, the same bit
sequence is mapped onto different signal points in a
signal constellation when the modulation is higher
than the quadrature phase shift keying (QPSK) in use.
It is well known in the art that when modulating bits
to symbols of higher order modulation, the reliability
of those bits are not equal. 



The reliability of those bits depends on the location
and/or the value of bits. [0008] One scheme of 16 QAM
and 64 QAM constellation remapping, proposed for 3GPP,
aims to average the bias of bit reliability during
data packetretransmission. In addition, a prior art
proposal for 16 QAMhas been adapted to high speed
downlink packet access (HSDPA) standards. This
remapping technique is referred to as bit-wise
remapping. Bit-wise remapping is effective when a
system employs strong channel coding. However,
bit-wise remapping performs poorly when a system
employs weak channel coding because weak channel
coding causes a high code rate and results in a small
number of redundancy bits. [0009] Another scheme of
signal remapping aims t o maximize the minimum
combined squared Euclidean distance (CSED) across
multiple retransmissions. This criterion
effectivelyminimizes raw symbol error rate. This
remapping technique is referred to as symbol-wise
remapping. Symbol-wise remapping performs best when a
system employs weak channel coding because the system
approaches an uncoded system. [00 10] Prior art
symbol-wise remapping techniques fail totake advantage
of the fact that the I and Q labeling bits of a QAM
signal are separable. Therefore, a new mechanism that
takes advantage of separate I and Qlabeling bits in a
QAM signal and reduces the complexity of symbol-wise
remapping is desired. Further, it has been shown that
a bit-wise remapping scheme performs best when the
system uses strong channel coding and a symbol-wise
remapping scheme performs best when the system uses
weak channel coding. Therefore, a method and apparatus
for adaptive signal remapping according to channel
coding is desired toimprove overall performance
compared t oremapping schemes using a single technique
and to reduce the complexity of a receiver. [0011]
SUMMARY 



[0012] The present invention is related to a
simplified symbol-wise QAM signal constellation
remapping scheme for data packet retransmissions to
improve performance at a high coding rate. The
simplified symbol-wise QAM signal constellation
remapping scheme takes advantage of the separate I and
Q labeling bits in a QAM signal to reduce the
complexity of a receiving node. The present invention
is also related to a method for adaptive switching
between bitwise and symbol-wise constellation
remapping according to a channel codingrate to achieve
optimum performance across the range of channel coding
rates. [00 13] BRIEF DESCRIPTION OF THE DRAWING(S)
[0014] Amore detailed understanding of the invention
may be had from the following description of a
preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying
drawings wherein: [00 15] Figure 1is an exemplary
block diagram of a wireless communication system
configured in accordance with the present invention;
[0016] Figure 2 is an exemplary symbol-wise
constellation remapping for 16 QAM and 64
QAMmodulation on I labeled bits implemented by the
system of Figure 1; and [00 17] Figure 3 is a flow
diagram of an adaptive QAM signal constellation
remapping process for data packet retransmissions
implemented by the system of Figure 1. [0018] DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS [0019]
Hereafter, a wireless transmit/receive unit (WTRU)
includes but is not limited to a user equipment,
mobile station, fixed or mobile subscriber unit,
pager, or any other type of device capable of
operating in a wireless environment. When referred to
hereafter, a base station includes but is not limited
to a Node-B, site controller, access point or any
other type of interfacing device in a wireless
environment. 



[0020] Figure 1is an exemplary blockdiagram of a
wireless communication system 100 configured in
accordance with the present invention. The system
includes a transmitting node 102 and a receiving node
142 configured for digital data modulation. The
transmitting node 102 and the receiving node 142
communicate via a wireless communications link. [0021]
As shown in Figure 1, the transmitting node 102
includes a processor 104, a data modulator 106, a
transmitter, 108, a receiver 110, a transmission
number counter 112, a constellation table for bit-wise
constellationremapping 114, a constellation table for
symbol-wise constellation remapping 116, a controller
118, and an encoder 120. [0022] The processor 104 is
configured to implement a plurality of QAM signal
constellation remapping techniques. In a preferred
embodiment, the processor 104 implements a simplified
symbol-wise QAM signal constellation remapping scheme
for data packet retransmissions that takes advantage
of the separable I and Q labeled bits in QAM signals.
[0023] The data modulator 106 is configured tomap at
least one incoming encoded bit sent from an encoder
120 into one point in a QAM constellation. The
processor 104 is configured to select and store the
signal constellation used by the data modulator 106.
The data modulator 106 is configured to convert each
encoded bit sent by the encoder 120 into a QAM symbol
according to the signal constellation selected by the
processor 104. [0024] According to the coding rate of
an incoming data bit stream, the processor 104 is
configured to select between using a constellation
table for bit wise constellation remapping 114 and a
constellation table for symbol-wise constellation
remapping 116. If the coding rate of the incoming bit
stream from the encoder 120 is higher than a
predetermined threshold, then the processor 104
selects the constellation table for symbol-wise
constellation remapping 116. If 



the coding rate of the incoming bit stream from the
encoder 120 fails to exceed the predetermined
threshold, then the processor 104 selects the
constellation table for bit-wise constellation
remapping 114. [0025] The constellation table for
bit-wise constellation remapping 114 and the
constellation table for symbol-wise constellation
remapping 116 consists of a set of constellations
corresponding todifferent modulation types (e.g. 16QAM
and 64QAM). [0026] The processor 104 is configured to
select a signal constellation tobe used by the data
modulator 106 according to a current transmission
number. The signal constellation is uniquely defined
by a mapping rule. The processor 104 may select a
different constellation table 114, 116 for each
transmission identifier number.[0027] The transmitter
108 is configured to upconvert and transmit a mapped
QAM symbol 122 to the receiver 150 in the receiving
node 142. The receiver 110 is configured to receive an
acknowledgement (ACK) signal or a nonacknowledgement
(NACK) signal from the receiving node 142 after each
transmission. An ACK indicates that the receiving node
142 successfully received the data packet
transmission. ANACKindicates that a retransmission of
the data packet is required because the receiving node
142 did not successfully receive the transmission.
[0028] The receiver 110 of the transmitting node 102
is configured to receive ACK/NACK signals from the
receiving node 142. In a preferred embodiment, the
processor 104 is configured t o instruct the data
modulator 106 to remap encoded bits from the encoder
120 into QAM signals according to a newly selected
constellation. The processor 104 is configured to
instruct the transmitter 108 to retransmit the data
packet when the receiver 110 fails to receive an
ACKsignal during a predetermined period after
transmitting the data 



packet. The processor 104 is further configured to
instruct the data modulator 106 to remap the encoded
bits into QAM symbols according to a newly selected
configuration and to instruct the transmitter 108 to
retransmit the data packet when the receiver 110
receives a NACK signal after transmitting the data
packet. [0029] The transmission number counter 112 is
configured to receive an ACK/NACKsignal detected by
the receiver 110. In a preferred embodiment, the
transmission number counter 112 is incremented by one
for each receivedNACK signal and the transmission
number counter 112 is set to one for eachACKsignal
received. The output of the transmission number
counter indicates the number of transmissions for a
current data packet. For example, a one indicates a
new transmission for a data packet and. a two
indicates the first retransmission of a data packet.
The processor 104 may be configured to use the output
of the transmission number counter 112 to determine
the signal constellation used by the data modulator
106.[0030] The data modulator 106 is configured to use
a common mapping rule, mm, for both I and Q components
of received encoded bits. The subscript m represents
an mth data packet transmission. According t o the
common mapping rule, mm, each point in a signal
constellation i s uniquely associated with a bit
sequence. [0031] The data modulator 106 supports 16
QAM, 64 QAM, and higher signal constellation
remapping. The data modulator 106 also supports other
types of modulation such as quadrature phase-shift
keying (QPSK). [0032] As an informative example, in a
16 QAM signal constellation each point is uniquely
associated with a bit sequence {iiqU2q2}- The data
modulator 106 maps the bit sequence {iiqii2q2} into a
point with an x-y coordinate of (mm(i i ,Mm(q\q2) -
The following can be applied t o both I and Q labeled
bits 



because the components are separated even though only
I labeled bits are further discussed. [0033] In a
preferred embodiment, two distinct bit-pairs {i }and
{i'ii'2} are mapped to two x-coordinates mm( , 2) and
mm(i n ) respectively during an mth data packet
retransmission. A combined squared Euclidean distance
(CSED) between the distinct bit-pairs is defined as:
Equation (1) [0034] A minimum CSED across all possible
bit sequences {iii.2} and is represented as n ({//m})
an( determined by the mapping rule {mm}. A CSED value
represents the distance between two distinct QAM
symbols. If the CSED between two distinct QAM symbols
is large, then it is easier t o separate the symbols.
Since the minimum CSED is the dominant factor in
determining the raw bit err rate (BER), maximizing the
minimum CSED minimizes raw BER. [0035] In a preferred
embodiment, t o minimize pair-wise error probability,
the mapping rule {mm} i s designed so the minimum CSED
is maximized. The mapping rule {mm) that maximizes the
m ni h p CSED is referred t o as optimum mapping. The
optimum mapping may be found through an exhaustive
computersearch and is predetermined by both the
transmitting node 102 and receiving node 142. [0036]
Still referring to Figure 1, the receiving node 142
includes a processor 144, a demodulator/combiner 146,
a transmitter 148, a receiver 150, a decoder 152, a
constellation remapping table for bit-wise remapping
154, and a constellation remapping table for
symbol-wise remapping 156. [0037] The processor 144 in
the receiving node 142 is configured to receive
control signal information from the receiver 150. This
control signal information may include a coding rate,
a modulation type, and/or the transmission number of
the received data packet transmission. The processor
144 is configured to select 



a signal constellation from the constellation
remapping tables 154, 156 according to the coding
rate, the modulation type, and/or the transmission
number of the received data packet transmission. The
selected signal constellation matches the signal
constellation used at the transmitting node 102.
[0038] The processor 144 is further configured to
access a constellation remapping table for bit-wise
remapping 154 and a constellation remapping table for
symbol-wise remapping 156. In both remapping tables
154, 156, I and Q labeled bits are independently
mapped to a signal constellation. This independent
remapping reduces the complexity of the data
demodulation implemented at the receiving node 142.
[0039] The demodulator/combiner 146 is configured to
convert a received data packet transmission into a
coded bit sequence using the selected signal
constellation as reference. The demodulator/combiner
146 is configured to combine a current received
transmission with all previous transmissions to
account for data packet retransmissions. [0040] In a
preferred embodiment of data demodulation, the
demodulator/combiner 146 is configured to calculate
the Euclidian distance between a received signal and
each possible signal point of a constellation. Because
the I and Qlabeled bits are independently mapped, the
I and Qlabeled bits may be separately demodulated. In
M-Order QAM (M-QAM), demodulating I labeled bits
requires calculating the square root ofMEuclidean
distances anddemodulating Q labeled bits also requires
calculating the square root of M Euclidean distances.
However, if I and Q labeled bits are not separated,
demodulating the incoming bits requires M Euclidean
distances. Therefore, separating incoming bits into I
and Qlabeled bits reduces the complexity in data
demodulation at the receiving node 142. [0041] The
decoder 152 is configured to receive a coded bit
sequence from 



the demodulator/combiner 146. The demodulator 152 is
configured to use the coded bit sequence to
reconstruct information bits and perform a cyclic
redundancy check (CRC). The CRC determines whether an
ACK signal or a NACK signal is transmitted from the
transmitter 148 to the transmitting node 102. [0042]
Figure 2 is an exemplary symbol-wise constellation
remapping table 200 which contains a section used for
16 QAM modulation 202 and a section used for 64 QAM
modulation 204. Figure 2 only shows the mapping rules
for the I labeled bits implemented by system 100 of
Figure 1. However, the same mapping also applies tothe
Qlabeled bits. Both the 16 QAMmodulation section 202
and the 64 QAMmodulation section 204 contain multiple
constellations with each constellation corresponding
to a particular transmission. In Figure 2, each row is
a constellation and the first row corresponding to an
initial transmission, the second row corresponding to
a second transmission, and so forth. [0043] For each
modulation type, 16 QAM or 64 QAM, the mapping rules
for each different packet transmission number is
listed vertically. In 16 QAM modulation, every four
incoming encoded bits are mapped to one signal point.
A signal point consists of two I labeled bits and two
Q labeled bits. The two I labeled bits determine the
x-coordination of the mapped point and the two Q
labeled bits determine the y-coordination of the
mapped point. Therefore, 16 QAM modulation has four
possible x-coordinates 210, 212, 214, 216 for mapping
a signal point. [0044] For example, if the value of
the two labeled I bits is "11", then the xcoordinate
of the mapped signal point is 210 for a first
transmission. If this data packet needs to be
retransmitted, the x-coordinate of the mapped signal
point is214 for a second transmission, 216 for a third
transmission, and 212 for a fourth transmission. 



[0045] In 64 QAM modulation, every eight incoming
encoded bits are mapped to one signal point. A signal
point consists of three I labeled bits and three
Qlabeled bits. The three I labeled bits determine the
x-coordination of the mapped point and the three Q
labeled bits determine the y-coordination of the
mapped point. Therefore, 64 QAM modulation has eight
possible x-coordinates 220, 222, 224, 226, 228, 230,
232, 234 for mapping a signal point. [0046] For
example, if the value of the three labeled I bits is
"111", then the x-coordinate of the mapped signal
point is 220 for a first transmission. If this data
packet needs to be retransmitted, the x-coordinate of
the mapped signal point is 220 for a second
transmission, 232 for a third transmission, 226 for a
fourth transmission, 226 for a fifth transmission, and
222 for a sixth transmission. [0047] Table 1 compares
the minimum CSED values of the simplified symbol-wise
64 QAM signal constellation remapping shown in Figure
2 and a simple repetitive retransmission scheme. The
expected gain in terms of raw bit error rate (BER) of
each retransmission is predicted according to the
minimum CSED value. Table 1.[0048] A symbol-wise
remapping scheme optimizes the performance of uncoded
systems or systems with a high coding rate. In
contrast, a bit-wise remapping scheme optimizes the
performance of systems with a low coding rate.
Abit-wise remapping is achieved by changing the order
of a bit sequence and/or using the inverse value of
some or all of the bits in a bit sequence. [0049]
Table 2 is an example of a bit-wise remapping rule.
The same mapping rule applies to both I and Qlabeled
bits. After a first transmission, the remapping rule
cyclic shifts the I or Q labeled bits t o the left by
one for a second transmission and cyclic shifts the I
or Qlabeled bits to the left by two for a third 



transmission. In a fourth transmission, the second and
third bits are inversed. A fifth and sixth
transmission cyclic shifts the I or Q labeled bits as
to the left by one and to the left by two,
respectively, and also inverses the second and third
bit. Table 2. [0050] A bit-wise remapping scheme
performs better than symbol-wise remapping when a
coding rate is low. Whereas, a symbol-wise remapping
scheme performs better when a coding rate is high.
Wireless communication systems widely employ adaptive
coding schemes where a coding rate is adapted
according to factors such as channel conditions.
Therefore, to achieve optimum performance across
various coding rates, it is desirable t o switch
constellation remapping schemes according to a coding
rate in real time. [0051] Figure 3 is a flow diagram
of an adaptive QAMsignal constellation remapping
process 300 implemented by the system 100 of Figure 1.
Theremapping process 300 is implemented by both the
transmitting node 102 and receiving node 142. [0052]
In step 302, the current channel coding information is
received. In a transmitting node 102, the current
channel coding information is received via explicit
signaling. A channel information signal is transmitted
from the controller 118 to the processor 104. [0053]
In a receiving node 142, the current control signal
information is extracted from a received transmission.
Acontrol signal includes channel coding information, a
modulation type, and a transmission number of a
current received transmission. A control signal can be
decoded because a fixed modulation and coding is
applied to the control signal. After a control signal
is decoded, channel coding information, a modulation
type, and a transmission number of a current received
transmission is sent to the processor 144. 



[0054] In step 304, the processor 104, 144 determines
whether a channel coding rate satisfies a
predetermined threshold. In a preferred embodiment,
the processor 104, 144 determines whether the system
100 employs strong channel coding or weak channel
coding depending on the coding rate used by the
current data packet. [0055] In step 306, the processor
104, 144 selects a remapping table for the current
data packet. Each data packet may be transmitted
multiple times and each transmission uses the same
remapping table. However, each transmission may
require a different constellation. [0056] If the
coding rate of the current data packet is higher than
a predetermined threshold, the processor 104, 144
selects a symbol-wise remapping table and applies
symbol-wise signal constellation remapping for data
packet retransmissions. When the system 100 is uncoded
or employs weak channel coding, a symbol-wise
constellation remapping technique is preferred. [0057]
If the coding rate of the current data packet is lower
than a predetermined threshold. The processor 104, 144
selects a bit-wise remapping table and applies
bit-wise signal constellation remapping for data
packetretransmissions. When the system 100 employs
strong channel coding, a bit-wise constellation
remapping technique is preferred. [0058] In an
alternative embodiment, the predetermined threshold
may be dependent on the channel coding type used by
the system 100. For example, the predetermined
threshold may be set between 2/3 and 3/4 when a turbo
code is used and a threshold may be lower and set
between 1/2 and 2/3 when a convolution code is used.
[0059] In step 308, the processor 104, 144 selects a
section of the selected constellation remapping table
to be applied is determined according to the
modulation type of the current data packet. For
example, if 16 QAM modulation 



is used by the current data packet, then the 16 QAM
section of the remapping table is applied. In the
transmitting node 102, the modulation type of the
current data packet transmission is signaled from the
controller 118 tothe processor 104. In the receiving
node 142, the modulation type of the current data
packet is embedded in the control signal. [0060] In
step 310, the processor 104, 144 selects a signal
constellation is selected according to the
transmission number of the current data packet
transmission. In the transmitting node 102, the
transmission number of the current data packet
transmission is determined by the transmission number
counter 112 and signaled tothe processor 104. The
transmission number counter 112 is configured to count
the number of received ACK/NACK signals at the
transmitting node 102. In the receiving node 142, the
transmission number of the current data packet
transmission is embedded in the control signal. [0061]
The system 100 in accordance with the present
invention implements a remapping scheme that adapts to
a channel coding rate to achieve optimum performance.
The system 100 implements a bit-wise remapping
technique when strong channel coding is used and a
symbol-wise remapping technique when weak channel
coding is used. A wireless channel condition
determines whether a strong channel coding or a weak
channel coding is used. A weak channel coding is
preferred in good channel conditions to increase data
throughput. A strong channel coding is preferred in
poor channel conditionswhere strong error correcting
ability is required to ensure reliable wireless
communications . [0062] The system 100 sets a
predetermined channel coding rate threshold to
determine when the current channel coding is
considered relatively strong or relatively weak. In a
preferred embodiment, the predetermined channel coding
rate threshold is determined according to a channel
coding type used by the 



system 100. [0063] The features of the present
invention may be incorporated into an integrated
circuit (IC) or configured in a circuit comprising a
multitude of interconnecting components. [0064]
Although the features and elements of the present
invention are described in the preferred embodiments
in particular combinations, each feature or element
can be used alone without the other features and
elements of the preferred embodiments or in various
combinations with or without other features and
elements of the present invention. The methods or flow
charts provided in the present invention may be
implemented in a computer program, software, or
firmware tangibly embodied in a computer-readable
storage medium for execution by a general purpose
computer or a processor. Examples of computerreadable
storage mediums include a read only memory (ROM), a
random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as
internal hard disks and removable disks,
magnetooptical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs). [0065]
Suitable processors include, by way of example, a
general purpose processor, a special purpose
processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one
or more microprocessors in association with a DSP
core, a controller, a microcontroller, Application
Specific Integrated Circuits (ASICs), Field
Programmable Gate Arrays (FPGAs) circuits, any other
type of integrated circuit (IC), and/or a state
machine. [0066] Aprocessor in association with
software may be used toimplement a radio frequency
transceiver for use in a wireless transmit receive
unit (WTRU),user equipment (UE), terminal, base
station, radio network controller (RNC), or any host
computer. The WTRU may be used in conjunction with
modules, 



implemented in hardware and/or software, such as a
camera, a video camera module, a videophone, a
speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free
headset, a keyboard, a Bluetooth(r) module, a
frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic hght-emitting
diode (OLED) display unit, a digital music player, a
media player, a video game player module, an Internet
browser, and/or any wireless local area network (WLAN)
module. [0067] Embodiments [0068] 1. Amethod for
adaptively remapping data packet retransmissions in a
wireless communication system including a receiver,
the method comprising receiving a current channel
coding of a current data packet transmission. [0069]
2. The method of embodiment 1 further comprising
determining whether a channel coding rate is higher
that a predetermined channel coding threshold. [0070]
3.A method as in any of the embodiments 1-2 further
comprising selecting a signal constellation for data
modulation based on whether the channel coding rate is
higher than the predetermined threshold. [0071] 4.A
method as in any of the embodiments 1-3 further
comprising selecting a section of a selected
constellation remapping table according to a
modulation type of the current data packet
transmission. [0072] 5.A method as in any of the
embodiments 1-4 further comprising selecting a signal
constellation according to an identification number of
the current data packet transmission. [0073] 6.A
method as in any of embodiments 1-5 wherein the signal
constellation is selected from a bit-wise
constellation remapping table when the channel coding
rate is lower than the predetermined channel coding
threshold 



thereby indicating a strong channel coding.[0074] 7.
The method as in embodiments 6 wherein I and Q labeled
bits are independently mapped to a signal
constellation in the bit-wise constellation remapping
table. [0075] 8. A method as in any of embodiments 1-7
wherein the signal constellation is selected from a
symbol-wise remapping table when the channel coding
rate is higher than the predetermined channel coding
threshold thereby indicating a weak channel coding.
[0076] 9. The method as in any of embodiments 1-8
wherein I and Q labeled bits are independently mapped
to a signal constellation in the symbol-wise
constellation remapping table. [0077] 10. The method
as in embodiment 9 wherein the symbol-wise remapping
table is used to implement a simplified symbol-wise
QAM signal constellation remapping scheme for data
packet retransmissions that takes advantage of the
separable I and Q labeled bits in QAM signals. [0078]
11. The method as in any of embodiments 1-10 wherein a
symbolwise remapping scheme optimizes the performance
of uncoded systems or systems with a high coding rate.
[0079] 12. The method as in any of embodiments 1-11
wherein a bit-wise remapping scheme optimizes the
performance of systems with a low coding rate. [0080]
13. The method as in embodiments 12 wherein a bit-wise
remapping is achieved by changing the order of a bit
sequence and/or using the inverse value of at least
one bit in a bit sequence. [0081] 14. The method as in
any of embodiments 1-13 wherein a bit-wise remapping
scheme performs better than a symbol-wise remapping
scheme when a coding rate is low. [0082] 15. The
method as in any of embodiments 1-14 wherein the
signal 



constellation for data modulation is adaptively
selected in real time according to a coding rate to
achieve optimum performance across various coding
rates. [0083] 16. The method as in any of embodiments
1-15 wherein the data modulation uses a 16 quadrature
amplitude modulation (QAM) constellation
mapping.[0084] 17. The method as in any of embodiments
1-16 wherein the data modulation uses a 64 quadrature
amplitude modulation (QAM) constellation mapping.
[0085] 18. The method as in any of embodiments 1-17
wherein the transmitting node is a wireless
transmit/receive unit (WTRU). [0086] 19. The method as
in any of embodiments 1-18 wherein the transmitting
node is a base station. [0087] 20. Amethod for
implementing a symbol-wise remapping scheme for data
packet retransmission in a wireless communication
system including a transmitting node and a receiving
node, the method comprising determining a mapping rule
such that the minimum combined squared Euclidean
distance (CSED) between any two quadrature amplitude
modulation (QAM) symbols are maximized. [0088] 21. The
method as in embodiment 20 further comprisingmapping I
labeled bits to the x-coordinate of a signal
constellation according to the mapping rule. [0089]
22. The method as in any of embodiments 20-21 further
comprising mapping Q labeled bits to the y-coordinate
of a signal constellation according to the mapping
rule. [0090] 23. The method as in any of embodiments
20-22 wherein the symbol-wise remapping scheme reduces
the complexity of data demodulation at a receiving
node in a wireless communication system. 



[0091] 24. The method as in any of embodiments 20-23
wherein the mapping rule is applied at the
transmitting node. [0092] 25. The method as in any of
embodiments 20-24 wherein the mapping rule is applied
at the receiving node. [0093] 26. The method as in any
of embodiments 20-25 wherein the mapping rule is
identical for both I and Q labeled bits. [0094] 27.
The method as in any of embodiments 20-26 wherein the
mapping rule is different for both I and Q labeled
bits.[0095] 28. The method as in any of embodiments
20-27 wherein the mapping rule is different for both I
and Qlabeled bits. [0096] 29. The method as in any of
embodiments 20-28 wherein the minimum CSSED is
determined by selecting a mapping rule that maximizes
the m TiiTTiViTn CSED. [0097] 30. The method as in any
of embodiments 20-29 wherein the transmitting node is
a wireless transmit/receive unit. [0098] 31. The
method as in any of embodiments 20-30 wherein the
transmitting node is a base station.CLAIMS What is
claimed is: 1. In a wireless communication system
including a transmitting node and a receiving node, a
method for adaptively selecting a signal constellation
for data modulation and demodulation in the system,
the method comprising: receiving a current channel
coding information of a current data packet
transmission; determining whether a channel coding
rate is higher than a predetermined channel coding
threshold; and selecting a signal constellation for
data modulation based on whether the channel coding
rate is higher than the predetermined threshold. 



2. The method of claim 1 further comprising selecting
a section of a selected constellation remapping table
according to a modulation type of the current data
packet transmission. 3. The method of claim 1 further
comprising selecting a signal constellation according
to a transmission number of the current data packet
transmission. 4. The method of claim 1 wherein the
signal constellation is selected from a bit-wise
constellation remapping table when the channel coding
rate is lower than the predetermined channel coding
threshold thereby indicating a strong channel coding.
5. The method of claim 1 wherein the signal
constellation is selected from a symbol-wise remapping
table when the channel codingrate is higher than the
predetermined channel coding threshold thereby
indicating a weak channel coding.6. The method of
claim 1 wherein the data modulation uses a 16
quadrature amplitude modulation (QAM) constellation
mapping. 7. The method of claim 1 wherein the data
modulation uses a 64 quadrature amplitude modulation
(QAM) constellation mapping. 8. The method of claim 1
wherein the transmitting node is a wireless
transmit/receive unit (WTRU). 9. The method of claim 1
wherein the transmitting node is a base station. 10.
In a wireless communication system including a
transmitting node and a receiving node, a method for
reducing the complexity of data demodulation at the
receiving node when the system implements a
symbol-wise remapping scheme for data packet
retransmission, the method comprising: determining a
mapping rule such that the ttnnitt tn combined squared



Euclidean distance (CSED) between any two quadrature
amplitude modulation (QAM ) symbols are maximized; and
mapping I labeled bits to the x-coordinate of a signal
constellation and mapping Q labeled bits to the
y-coordinate of a signal constellation according to
the mapping rule. 11. The method of claim 10 wherein
the mapping rule is applied at the transmitting node.
12. The method of claim 10 wherein the mapping rule is
applied at the receiving node. 13. The method
according to claim 10 wherein the mapping rule is
identical for both I and Q labeled bits.14. The method
according to claim 10 wherein the mapping rule is
different for both I and Q labeled bits. 15. The
method according to claim 10 wherein the minimum CSED
is determined by selecting a mapping rule that
maximizes the tnit tm tm CSED. 16. The method of claim
10 wherein the transmitting node is a wireless
transmit/receive unit (WTRU). 17. The method of claim
8 wherein the transmitting node is a base station. 


