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(57) ABSTRACT

Aspects of a method and system for a programmable inter-
ference suppression module may include receiving a commu-
nication signal comprising one or more desired signal, and
one or more undesired signals. The communication signal
may be utilized to generate estimated channel state informa-
tion. The estimated channel state information may be format-
ted for use in interference suppression. A reduced interfer-
ence signal may be generated from a delayed version of said
communications signal and the estimated channel state infor-
mation, wherein the one or more undesired signals may be
attenuated. The reduced interference signal may be formatted
for post-processing. The desired signals may comprise
WCDMA and/or HSDPA signals, and the undesired signals
may be inter-cell and/or intra-cell interference. Further pro-
cessing may comprise HSDPA processing and/or RAKE fin-
ger processing. The communication signal may be a Univer-
sal Mobile Telecommunication System (UMTS) compliant
signal.
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METHOD AND SYSTEM FOR A
PROGRAMMABLE INTERFERENCE
SUPPRESSION MODULE

CROSS-REFERENCE TO RELATED
APPLICATIONS/INCORPORATION BY
REFERENCE

[0001] This application makes reference to, claims priority
to, and claims the benefit of U.S. Provisional Application Ser.
No. 61/288,008, filed on Dec. 18, 2009.

FIELD OF THE INVENTION

[0002] Certain embodiments of the invention relate to com-
munication. More specifically, certain embodiments of the
invention relate to a method and system for a programmable
interference suppression module.

BACKGROUND OF THE INVENTION

[0003] Wideband code division multiple access
(WCDMA) is a third generation (3G) cellular technology that
enables the concurrent transmission of a plurality of distinct
digital signals via a common RF channel. WCDMA supports
a range of communications services that include voice, high
speed data and video communications. One such high speed
data communications service, which is based on WCDMA
technology, is the high speed downlink packet access (HS-
DPA) service.

[0004] WCDMA is a spread spectrum technology in which
each digital signal is coded or “spread” across the RF channel
bandwidth using a spreading code. Each of the bits in the
coded digital signal is referred to as a “chip”. A given base
transceiver station (BTS), which concurrently transmits a
plurality of distinct digital signals, may encode each of a
plurality of distinct digital signals by utilizing a different
spreading code for each distinct digital signal. At a typical
BTS, each of these spreading codes is referred to as a Walsh
code. The Walsh coded digital signal may in turn be
scrambled by utilizing a pseudo-noise (PN) bit sequence to
generate chips. An example of a PN bit sequence is a Gold
code. Each of a plurality of BTS within an RF coverage area
may utilize a distinct PN bit sequence. Consequently, Walsh
codes may be utilized to distinguish distinct digital signals
concurrently transmitted from a given BTS via a common RF
channel while PN bit sequences may be utilized to distinguish
digital signals transmitted by distinct BTSs. The utilization of
Walsh codes and PN sequences may increase RF frequency
spectrum utilization by allowing a larger number of wireless
communications to occur concurrently within a given RF
frequency spectrum. Accordingly, a greater number of users
may utilize mobile communication devices, such as mobile
telephones, Smart phones and/or wireless computing devices,
to communicate concurrently via wireless communication
networks.

[0005] A user utilizing a mobile communication device,
MU_1, may be engaged in a communication session with a
user utilizing a mobile communication device MU_2 via a
base transceiver station, BTS_A within wireless communica-
tion network. For example, the mobile communication device
MU_1 may transmit a digital signal to the BTS_A, which the
base transceiver station BTS_A may then transmit to the
mobile communication device MU__2. The base transceiver
station BTS_A may encode signals received from the mobile
communication device MU_1 and transmitted to the mobile
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communication device MU_2 by utilizing a Walsh code,
W_12, and a PN sequence, PN_A. The mobile communica-
tion device MU_2 may receive signals transmitted concur-
rently by a plurality of base transceiver stations (BTSs) in
addition to the base transceiver station BTS_A within a given
RF coverage area. The mobile communication device MU_2
may process the received signals by utilizing a descrambling
code that is based on the PN sequence PN_A and a despread-
ing code that is based on the Walsh code W_12. In doing so,
the mobile communication device MU_2 may detect a high-
est relative signal energy level for signals received from base
transceiver station BTS_A, which comprise a digital signal
corresponding to mobile communication device MU_1.

[0006] However, the mobile communication device MU_2
may also detect signal energy from the digital signals, which
correspond to signals from mobile communication devices
other than the mobile communication device MU_1. The
other signal energy levels from each of these other mobile
communication devices may be approximated by Gaussian
white noise, but the aggregate noise signal energy level
among the other mobile communication device may increase
in proportion to the number of other mobile communication
devices whose signals are received at the mobile communi-
cation device MU_2. This aggregate noise signal energy level
may be referred to as multiple access interference (MAI). The
MALI may result from signals transmitted by the base trans-
ceiver station BTS_A, which originate from signal received at
the base transceiver station BTS_A from mobile communi-
cation devices other than mobile communication device
MU_1. The MAI may also result from signals transmitted by
the base transceiver stations BTSs other than the base trans-
ceiver station BTS_A. The MAI and other sources of noise
signal energy may interfere with the ability of MU_2 to
successfully decode signals received from MU_1.

[0007] An additional source of noise signal energy may
result from multipath interference. The digital signal energy
corresponding to the mobile communication device MU_2,
which is transmitted by the base transceiver station BTS_A
may disperse in a wavefront referred to as a multipath. Each
of the components of the multipath may be referred to as a
multipath signal. Each of the multipath signals may experi-
ence a different signal propagation path from the base trans-
ceiver station BTS_A to the mobile communication device
MU_2. Accordingly, different multipath signals may arrive at
different time instants at the mobile communication device
MU_2. The time duration, which begins at the time instant
that the first multipath signal arrives at the mobile communi-
cation device MU_ 2 and ends at the time instant that the last
multipath signal arrives at the mobile communication device
MU_2 is referred to as a delay spread. The mobile commu-
nication device MU_2 may utilize a rake receiver that allows
the mobile communication device MU_2 to receive signal
energy from a plurality of multipath signals received within a
receive window time duration. The receive window time
duration may comprise at least a portion of the delay spread
time duration. Multipath signals, which are not received
within the receive window time duration may also contribute
to noise signal energy.

[0008] Further limitations and disadvantages of conven-
tional and traditional approaches will become apparent to one
of skill in the art, through comparison of such systems with
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some aspects of the present invention as set forth in the
remainder of the present application with reference to the
drawings.

BRIEF SUMMARY OF THE INVENTION

[0009] A system and/or method is provided for a program-
mable interference suppression module, substantially as
illustrated by and/or described in connection with at least one
of the figures, as set forth more completely in the claims.
[0010] These and other advantages, aspects and novel fea-
tures of the present invention, as well as details of an illus-
trated embodiment thereof, will be more fully understood
from the following description and drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

[0011] FIG. 1 is an illustration of an exemplary wireless
communication system, in accordance with an embodiment.
[0012] FIG.2 is adiagram of an exemplary communication
device, which is operable to provide interference suppression
for WCDMA, in accordance with an embodiment of the
invention.

[0013] FIG. 3 is a diagram of an exemplary WCDMA
receiver with interference suppression, in accordance with an
embodiment of the invention.

[0014] FIG. 4 is a block diagram illustrating exemplary
interference cancellation module, in accordance with an
embodiment of the invention.

[0015] FIG.5isaflow chartillustrating exemplary steps for
suppressing interference in received signals based on signals
received from non-listened BTSs, in accordance with an
embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Certain embodiments of the invention may be found
in a method and system for a programmable interference
suppression module. Aspects of the method and system for a
programmable interference suppression module may com-
prise receiving a communication signal comprising one or
more desired signal, and one or more undesired signals. The
communication signal may be utilized to generate estimated
channel state information. The estimated channel state infor-
mation may be formatted for use in interference suppression.
A reduced interference signal may be generated from a
delayed version of said communications signal and the esti-
mated channel state information, wherein the one or more
undesired signals may be attenuated. The reduced interfer-
ence signal may be formatted for post-processing. The
desired signals may comprise WCDMA and/or HSDPA sig-
nals, and the undesired signals may be inter-cell and/or intra-
cell interference. Further processing may comprise HSDPA
processing and/or RAKE finger processing. The communi-
cation signal may be a Universal Mobile Telecommunication
System (UMTS) compliant signal.

[0017] The desired signals may comprise WCDMA and/or
HSDPA signals, and the undesired signals may be inter-cell
and/or intra-cell interference. Further processing may be
HSDPA processing and/or RAKE finger processing. The
communication signal may be a signal conforming to the
Universal Mobile Telecommunication System (UMTS) stan-
dard. The estimated channel state information may comprise
RAKE finger position estimates and channel coefficient esti-
mates. The estimated channel state information may be for-
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matted in an interference cancellation preprocessor. The
reduced interference signal may be generated in an interfer-
ence cancellation core processor, and the interference cancel-
lation core processor may comprise an interference cancella-
tion engine. The reduced interference signal for the further
processing may be formatted in an interference cancellation
postprocessor.

[0018] FIG. 1 is an illustration of an exemplary wireless
communication system, in accordance with an embodiment.
Referring to FIG. 1, there is shown a cell 100 and a BTS C
106. The cell 100 comprises BTS A 102, BTS B 104, mobile
communication device MU_1 112 and mobile communica-
tion device MU_2 114. The BTS 106 may be located outside
of the cell 100.

[0019] The mobile communication devices MU_1 112 and
MU_2 114 may be engaged in communication via the BTS A
102. The mobile communication device MU_1 112 may
transmit signals to the BTS A 102 via an uplink RF channel
122. In response, the BTS A 102 may transmit signals to the
mobile communication device MU_2 114 via a downlink RF
channel 124. Signals transmitted by the BTS A 102 may
communicate chips that are generated utilizing a scrambling
code PN_A. The signals transmitted via RF channel 124 may
be spread utilizing a spreading code WC_12. The spreading
code WC_12 may comprise an orthogonal variable spreading
factor (OVSF) code, for example a Walsh code, which enables
the mobile communication device MU_2 114 to distinguish
signals transmitted by the BTS A 102 via the downlink RF
channel 124 from signals transmitted concurrently by the
BTS A 102 via other downlink RF channels, for example
downlink RF channel 126. The BTS A 102 may utilize one or
more OVSF codes, WC_other, when spreading data transmit-
ted via downlink RF channel 126. The one or more OVSF
codes, WC_other, may be distinct from the OVSF code
WC_12.

[0020] The mobile communication device MU_2 114 may
receive MALI signals from RF channel 126, RF channel 128
and/or RF channel 130. As stated above, the signals received
via RF channel 126 may be transmitted by the BTS A 102.
The signals received via RF channel 128 may be transmitted
by the BTS B 104. The signals transmitted by the BTS 104
may be scrambled based on a scrambling code PN_B. The
signals received via RF channel 130 may be transmitted by
the BTS C 106. The signals transmitted by the BTS C 106
may be scrambled based on a scrambling code PN_C.

[0021] The mobile communication device MU_2 114 may
be operable to perform a soft handoff from the current serving
BTS A 102 to any of a plurality of BT Ss located within the cell
100, for example, the BTS B 104. Accordingly, the mobile
communication device MU_2 114 may be operable to process
received signals based on scrambling code PN_A and/or
scrambling code PN_B. In this regard, the mobile communi-
cation device MU_2 114 may send data to the BTS A 102
and/or the BTS B 104, and data destined for mobile commu-
nication device MU_2 114 may be received via the BTS A
102 and/or the BTS B 104. Thus, the BTS A 102 and the BTS
B 104 may be referred to as “listened” BTSs. Conversely, the
mobile communication device MU_2 114 may not be oper-
able to perform a softhandoff from the current serving BTS A
102 to a BTS that is outside of the cell 100—the BTS C 106,
for example. In this regard, the mobile communication device
MU_2 114 may not transmit data to the BTS C 106 or receive
data destined for the mobile communication device MU_2
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114 from the BTS C 106. Accordingly, the BTS A 102 and the
BTS B 104 may be referred to as “non-listened” BTSs.

[0022] While the desired signal at the mobile communica-
tion device MU_2 114 may be received via RF channel 124,
the mobile communication device MU_2 114 may also
receive signal energy via the RF channel 126, the RF channel
128 and/or the RF channel 130. The received signal energies
from the RF channels 126, 128 and/or 130 may result in MAI,
which may interfere with the ability of the mobile communi-
cation device MU_2 114 to receive desired signals via RF
channel 124. Accordingly, in various aspects of the invention,
the mobile communication device MU_2 114 is operable to
suppress interference resulting from undesired signals trans-
mitted by listened BTSs. Additionally, even though the BTS
is not a listened BTS, information transmitted on the RF
channel 130—data transmitted to mobile communication
devices other than mobile communication device MU_2
114—may nevertheless interfere with the desired signals on
the RF channel 124. Accordingly, in various aspects of the
invention, the mobile communication device MU_2 114 is
operable to suppress interference from the non-listened BTS
106, or non-listened BTSs.

[0023] Invarious embodiments of the invention, the mobile
communication device MU_2 may comprise suitable logic,
circuitry and/or code that are operable to receive signal
energy via the RF channels 124, 126, 128 and/or 130, and
suppress interference signal energy received via the RF chan-
nels 126, 128 and/or 130. The mobile communication device
MU_2 may utilize an iterative method for interference can-
cellation. The iterative method may comprise a weighting
iteration, one or more weighting and addback iterations, and
additional addback iterations. For the mobile communication
devices 112 and 114 to process multipath information, each
of the channels 124, 126, 128, and 130 of FIG. 1A may
represent multiple paths, where those multiple paths are sepa-
rated by a time delay.

[0024] FIG.2 is adiagram of an exemplary communication
device, which may utilize interference suppression for
WCDMA, in accordance with an embodiment of the inven-
tion. Referring to FIG. 2, there is shown a transceiver system
200, areceiving antenna 222, and a transmitting antenna 232.
The transceiver system 200 may comprise a receiver 202, a
transmitter 204, a processor 206, an interference cancellation
module 210 and a memory 208. The interference cancellation
module 210 may comprise a plurality of per cell modules
212a, 2125, 212¢ and 2124d. Although a separate receiver 202
and transmitter 204 are illustrated by FIG. 2, the invention is
not limited. In this regard, the transmit function and receive
function may be integrated into a single transceiver block.
The transceiver system 200 may also comprise a plurality of
transmitting antennas and/or a plurality of receiving anten-
nas, for example to support diversity transmission and/or
diversity reception. Various embodiments of the invention
may comprise a single antenna, which is coupled to the trans-
mitter 204 and receiver 202 via a transmit and receive (1/R)
switch. The T/R switch may selectively couple the single
antenna to the receiver 202 or to the transmitter 204 under the
control of the processor 206, for example.

[0025] The receiver 202 may comprise suitable logic, cir-
cuitry, interfaces and/or code that may be operable to perform
receive functions that may comprise PHY layer function for
the reception or signals. These PHY layer functions may
comprise, but are not limited to, the amplification of received
RF signals, generation of frequency carrier signals corre-
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sponding to selected RF channels, for example uplink or
downlink channels, the down-conversion of the amplified RF
signals by the generated frequency carrier signals, demodu-
lation of data contained in data symbols based on application
of a selected demodulation type, and detection of data con-
tained in the demodulated signals. The RF signals may be
received via the receiving antenna 222. The receiver 202 may
process the received RF signals to generate baseband signals.
A chip-level baseband signal may comprise a plurality of
chips. The chip-level baseband signal may be descrambled
based on a PN sequence and despread based on an OVSF
code, for example a Walsh code, to generate a symbol-level
baseband signal. The symbol-level baseband signal may
comprise a plurality of data symbols. The receiver 202 may
comprise a rake receiver, which in turn comprises a plurality
of rake fingers to process a corresponding plurality of
received multipath signals.

[0026] The transmitter 204 may comprise suitable logic,
circuitry, interfaces and/or code that may be operable to per-
form transmit functions that may comprise PHY layer func-
tion for the transmission or signals. These PHY layer func-
tions may comprise, but are not limited to, modulation of
received data to generate data symbols based on application
of'a selected modulation type, generation of frequency carrier
signals corresponding to selected RF channels, for example
uplink or downlink channels, the up-conversion of the data
symbols by the generated frequency carrier signals, and the
generation and amplification of RF signals. The RF signals
may be transmitted via the transmitting antenna 232.

[0027] The memory 208 may comprise suitable logic, cir-
cuitry, interfaces and/or code that may enable storage and/or
retrieval of data and/or code. The memory 208 may utilize any
ofaplurality of storage medium technologies, such as volatile
memory, for example random access memory (RAM), and/or
non-volatile memory, for example electrically erasable pro-
grammable read only memory (EEPROM).

[0028] Theinterference cancellation module 210 may com-
prise suitable logic, circuitry and/or code that are operable to
suppress interference signals, relative to a desired signal, in a
received signal. The received signal may comprise one or
more desired signals and one or more interference signals.
The interference cancellation module 210 may generate inter-
ference suppressed versions of the one or more signals in
which the signal level for the interference signals is reduced
relative to the signal level for the desired signal. In this regard,
the interference suppressed version of the signal may be an
estimate of the signal as transmitted.

[0029] Each of'the per-cell modules 212a, 2125, 212¢, and
212d may comprise suitable logic, circuitry, interfaces, and/
or code that may be operable to generate an interference
suppressed version of a signal received from a particular
listened or non-listened BTS. Each of the per-cell modules
212a, 2125, 212¢ and 2124 may be associated with a particu-
lar signal source, where the signal source may be identified by
a particular PN sequence and may correspond to a particular
transmit antenna of a particular BTS. In this regard, each of
the per-cell modules 212a, 21256, 212¢, and 212d may be
individually configured with a PN sequence corresponding to
the associated BTS. In generating a an interference sup-
pressed version of a received signal, each of the per-cell
modules 212a, 2125, 212¢ and 212d may be operable to
perform a weighting iteration, one or more weighting and
addback iterations, and/or an addback iteration on the
received signal.
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[0030] In operation, the receiver 202 may receive signals
via the receiving antenna 222. In various embodiments of the
invention, the receiver 202 may utilize a plurality of receiving
antennas. In an exemplary embodiment of the invention, the
receiver 202 may comprise a rake receiver. The receiver 202
may communicate signals to the processor 206 and/or to the
interference cancellation module 210.

[0031] The receiver 202 may generate timing information
that corresponds to each of the fingers in the rake receiver
portion of the receiver 202. Each of the fingers in the rake
receiver may process a distinct one of a plurality of multipath
signals that are received within a delay spread time duration.
In instances where the receiver 202 utilizes a plurality of
receiving antennas, the receiver 202 may associate each of the
plurality of multipath signals with a receiving antenna
through which the multipath signals was received by the
receiver 202. Based on received multipath signals, the
receiver 202 may generate chip-level baseband signals.
[0032] The receiver 202 may communicate the chip-level
baseband signals and/or generated timing information to the
interference cancellation module 210. The rake receiver 202
may generate one or more descrambled baseband signals for
each receive antenna utilized by the receiver 202 based on a
corresponding selected one or more PN sequences. The
descrambled baseband signals and/or generated timing infor-
mation may be communicated to the processor 206. For
example, referring to FIG. 1, the rake receiver 202 associated
with mobile communication device MU_2 may select a PN
sequence, PN_A, which may then be utilized to generate the
descrambled baseband signals from the chip-level baseband
signal. The descrambled baseband signals communicated to
the processor 206 may comprise common pilot channel
(CPICH) information.

[0033] Ininstances where the receiver 202 utilizes a plural-
ity of receiving antennas, the receiver 202 may generate one
or more descrambled baseband signals for each receiving
antenna based on the corresponding multipath signals
received by the receiver 202. Each of the descrambled base-
band signals, generated from signals received via a corre-
sponding receiving antenna, may be respectively communi-
cated to the processor 206.

[0034] The processor 206 may utilize CPICH information
to compute a plurality of channel estimate values or, in vari-
ous embodiments of the invention, the receiver 202 may
compute the channel estimate values. The processor 206 and/
or receiver 202 may compute one or more channel estimate
values corresponding to each multipath signal, which was
transmitted by a given transmit antenna of a given BTS and
received at a finger in the rake receiver via a given receiving
antenna. The computed channel estimate values may be rep-
resented as a channel estimate matrix, H,,, . ... where bts
represents a numerical index that is associated with a given
BTS, rx represents a numerical index that is associated with a
given receiving antenna, and fgr is a numerical index that is
associated with a given rake finger. The processor 206 may be
operable to communicate the computed channel estimate val-
ues to the receiver 202 and/or to the interference cancellation
module 210 and/or to the memory 208. The processor 206
may compute and/or select one or more interference cancel-
lation parameter values, which control the signal interference
cancellation performance of the interference cancellation
module 210. The processor 206 may communicate the inter-
ference cancellation parameter values to the interference can-
cellation module 210 and/or to the memory 208.
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[0035] The processor 206 may identify one or more BTSs
with which the transceiver 200 may communicate. The one or
more BTSs may comprise a current serving BTS and one or
more handoff BTSs. The processor 206 may determine a PN
sequence for each of the identified one or more BTSs. The
processor 206 may configure one or more of the per-cell
modules 212qa, 2125, 212¢ and 2124 with a corresponding
selected one or more PN sequences, wherein each selected
PN sequence may be selected from the set of determined PN
sequences.

[0036] In various embodiments of the invention, the pro-
cessor 206 may identify one or more BTSs, which with
respect to the transceiver 200, are neither a current serving
BTS nor a handoff BTS. These base stations may be referred
to as non-listened BTSs. The processor 206 may determine a
PN sequence for each identified non-listened BTS. The pro-
cessor 206 may configure one or more of the per-cell modules
212a, 2125, 212¢ and 2124 with a corresponding selected PN
sequence for one or more non-listened BTSs.

[0037] The following is a discussion of exemplary opera-
tion for the per-cell module 2124. The operation of per-cell
modules 2125, 212¢ and 2124 is substantially similar to the
operation of per-cell module 212a as described below.

[0038] The processor 206 may also configure the per-cell
module 212a with interference cancellation parameter val-
ues. In various embodiments of the inventions, the interfer-
ence cancellation parameter values configured for per-cell
module 212a may be equal to corresponding interference
cancellation parameter values utilized by other per-cell mod-
ules 21254, 212¢ and 212d. In other embodiments of the inven-
tion, the interference cancellation parameter values config-
ured for the per-cell module 212a may be selected
independently from the corresponding interference cancella-
tion parameter values utilized by other per-cell modules
2125, 212¢ and 212d.

[0039] The processor 206 may associate one or more rake
fingers with the per-cell module 212a. The processor 206 may
communicate the channel estimate values, H .. 4,, corre-
sponding to each finger, fgr, associated with the per-cell mod-
ule 212a. The receiver 202 may communicate timing infor-
mation for each corresponding rake finger. The processor 206
may configure the per-cell module 2124 with a PN sequence
corresponding to a BTS.

[0040] In an exemplary embodiment of the invention, the
processor 206 may configure the per-cell module 212a with
the PN sequence for a serving BTS 102, for example PN_A.
Accordingly, the receiver 202 may communicate channel
estimate values, H,,, . »,, and timing information for signals
transmitted via RF channel 124 and received via receiving
antenna 222 for each corresponding finger in the rake receiver
that is associated with the per-cell module 2124a. The per-cell
module 212¢ may generate and/or retrieve a plurality of
OVSF codes and/or one or more interference cancellation
parameter values in the memory 208. In various embodiments
of the invention, the plurality of OVSF codes may comprise
one or more OVSF codes, which may potentially be utilized
by the BTS 102 to generate signals transmitted via RF chan-
nel 124. In an exemplary embodiment of the invention, the
plurality of OVSF codes comprises 256 distinct Walsh codes.
While the per-cell module 2124 is associated with the serving
BTS 102, each of the remaining per-cell modules 2125, 212¢,
and 212d may be associated with a different listened or non-
listened BTS.
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[0041] Inanother exemplary embodiment of the invention,
the processor 206 may configure the per-cell module 212a
with the PN sequence for a handoff BTS 104, for example
PN_B. Accordingly, the receiver 202 may communicate
channel estimate values, H,, . , and timing information
for signals transmitted via RF channel 128 and received via
receiving antenna 222 for each corresponding finger in the
rake receiver that is associated with the per-cell module 212a.
While the per-cell module 212q is associated with the handoff
BTS 104, each of the remaining per-cell modules 2125, 212¢,
and 212d may be associated with a different listened or non-
listened BTS.

[0042] Inanother exemplary embodiment of the invention,
the processor 206 may configure the per-cell module 212a
with the PN sequence for a non-listened BTS 106, for
example PN_C. Accordingly, the receiver 202 may commu-
nicate channel estimate values, H,,, . . . and timing infor-
mation for signals transmitted via RF channel 130 and
received via receiving antenna 222 for each corresponding
finger in the rake receiver that is associated with the per-cell
module 212q. While the per-cell module 212q is associated
with the non-listened BTS 104, each of the remaining per-cell
modules 2125, 212¢, and 2124 may be associated with a
different listened or non-listened BTS.

[0043] In instances in which the transceiver system 200
utilizes a plurality of receiving antennas, for example the
receiving antennas 222_1 and 222_2, the transceiver system
200 may utilize receive diversity. In a receive diversity sys-
tem, the receiver 202 may receive a first set of signals via the
receiving antenna 222_1 and a second set of signals via the
receiving antenna 222_2. The processor 206 may configure
the per-cell module 2124, as described above, to receive sig-
nals via the receiving antenna 222_1 and/or receiving antenna
222 2.

[0044] In a transceiver system 200, which utilizes receive
diversity, the processor 206 may compute a first set of channel
estimate values corresponding to receiving antenna 222_1
and a second set of channel estimate values corresponding to
receiving antenna 222_2. The computed channel estimate
values may be represented as a channel estimate matrix, H,,,
. fer, Where rx represents a numerical index that is associated
with a given receiving antenna. The receiver 202 may gener-
ate a first set of timing information for signals received via the
receiving antenna 222_1 and the receiver 202 may generate a
second set of timing information for signals received via the
receiving antenna 222_2. In various embodiments of the
invention, which utilize receive diversity, the receiver 202
and/or the interference cancellation module 210 may also
process signals that are transmitted by BTSs, which utilize
signal transmission diversity.

[0045] After being configured for interference cancellation
operation, the per-cell module 2124 may receive one or more
multipath signals, each associated with one or more receive
antennas, from the receiver 202 via a corresponding one or
more rake fingers that are associated with the per-cell module
212a. The signals received by the per-cell module 2124 may
comprise chip-level baseband signals. The per-cell module
212a may combine the received one or more chip-level sig-
nals by utilizing the corresponding channel estimate values,
and/or the corresponding timing information, based on, for
example, maximal ratio combining (MRC) and/or equal gain
combining (EGC). The per-cell module 2124 may utilize the
configured PN sequence to descramble the combined chip-
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level signal. Based on this descrambling of the combined
signals, the per-cell module 2124 may generate descrambled
signals.

[0046] The per-cell module 212¢ may process the
descrambled signals by utilizing each of the plurality of
OVSF codes to generate a corresponding plurality of symbol-
level signals. Each symbol-level signal associated with an
OVSF code may be referred to herein as a corresponding user
signal, although it should be noted that multiple OVSF codes
may be associated with a single user and thus there is not
necessarily a one-to-one correspondence between OVSF
codes and users. For example, a signal associated with a j*
OVSF code may be referred to as aj” user signal. Referring to
FIG. 1, for example, the OVSF code WC_12 may be associ-
ated with a user signal that is transmitted from base station A
102 to the mobile telephone MC_2 114.

[0047] The per-cell module 212a may compute a signal
power level value and a noise power level value correspond-
ing to each of the user signals. Based on the computed signal
power level value, noise power level value and the one or
more interference cancellation parameter values, the per-cell
module 212a may compute a weighting factor value corre-
sponding to each user signal. The plurality of weighting fac-
tor values associated with each BTS may be represented as a
weighting factor matrix, A, , where bts represents a numeri-
cal index value that is associated with a given BTS. In an
exemplary embodiment of the invention, the weighting factor
values for a given BTS may be computed as illustrated by the
following equations:

w2 [1a]
3=
Mf + y%
when
25yt [1b]
and:
=0 [ic]
when
2 <yt [1d]

where z, represents the weighting factor value for the i” user
signal and j may be, for example, an integer from 0 to J; sz
represents the signal power level value for the j user signal,
which was generated by descrambling a received signal based
on a PN sequence for the given BTS and despreading the
descrambled signal utilizing the OVSF code associated with
the j* user; yj2 represents the noise power level value for the
i? user signal, which was generated by descrambling the
received signal based on the PN sequence for the given BTS
and despreading the descrambled signal utilizing the OVSF
code associated with the i user; and A and y represent inter-
ference cancellation parameter values.

[0048] The weighting factor values z, may correspond to a
signal to noise ratio (SNR) measure for the i user signal.
Values for z, may be within the range Oézjzl. In one regard,
values of z, may be an a priori measure of confidence that a
given user signal comprises valid signal energy that was
transmitted by the BTS.

[0049] In various embodiments of the invention, the per-
cell module 212a may be operable to process received chip-
level signals by performing a weighting iteration, one or more
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weighting and addback iterations and an addback iteration.
During the weighting iteration, the per-cell module 2124 may
receive a chip-level multipath signal from each associated
finger and generate a corresponding estimated chip-level sig-
nal for each associated finger. During the one or more weight-
ing and addback iterations, the per-cell module 212a may
receive a residual chip-level signal from each associated fin-
ger and generate a corresponding incremental chip-level sig-
nal for each associated finger. During the addback iteration,
the per-cell module 212a may receive an updated residual
chip-level signal from each associated finger and generate a
corresponding interference suppressed chip-level signal for
each associated finger. The interference suppressed chip-
level signal may correspond to an interference suppressed
version of the received multipath signal. The interference
suppressed chip-level signals may be output to each corre-
sponding rake finger. Each of the rake fingers may then pro-
cess its respective interference suppressed chip-level signals.
[0050] FIG. 3 is a diagram of an exemplary WCDMA
receiver with interference suppression, in accordance with an
embodiment of the invention. Referring to FIG. 3, there is
shown a WCDMA receiver 300 comprising an interference
cancellation module 302, a delay buffer 304, a HSDPA pro-
cessor 306, an HSDPA switching device 308, interference
cancellation (IC) bypass switching device 310, and a plurality
of rake fingers 312, 314 and 316. The interference cancella-
tion module 302 may correspond to the interference cancel-
lation module 210 as presented in FIG. 2. The rake fingers
312, 314 and 316 represent fingers in a rake receiver. In an
exemplary embodiment of the invention, the HSDPA switch-
ing device 308 and the IC bypass switching device 310 may
be configured by the processor 206.

[0051] The delay buffer 304 may comprise suitable logic,
circuitry, interfaces and/or code that may be operable to
receive a burst of a chip-level signal 324 as input at a given
input time instant and output it as a burst of a chip-level signal
326 at a subsequent output time instant. The time duration
between the input time instant and the output time instant may
be referred to as a delay time duration. In an exemplary
embodiment of the invention, the delay time duration corre-
sponds to 512 chips.

[0052] The HSDPA processor 306 may comprise suitable
logic, circuitry, interfaces and/or code that may be operableto
provide HSDPA processing of received signals.

[0053] Inoperation, the HSDPA switching device 308 may
comprise suitable logic, circuitry, interfaces and/or code that
are operable to select an input signal to the HSDPA processor
306. As illustrated with respect to FIG. 3, the HSDPA switch-
ing device 308 is configured so that it is operable to supply an
interference suppressed signal 328, generated by the interfer-
ence cancellation module 302, as an input to the HSDPA
processor 306. As indicated in FIG. 3, this configuration of
the HSDPA switching device 308 may result in the HSDPA
switching device 308 operating in a HSDPA interference
cancellation (IC) mode.

[0054] The HSDPA switching device 308 may also be con-
figured so that it is operable to supply the baseband signal
324, generated by the receiver 202, as an input to the HSDPA
processor 306. As indicated in FIG. 3, this configuration of
the HSDPA switching device 308 may result in the HSDPA
switching device 308 operating in a normal HSDPA mode.
[0055] The HSDPA switching device 308 may also be con-
figured such that no input signal is supplied to the HSDPA
processor 306. As indicated in FIG. 3, this configuration of
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the HSDPA switching device 308 may result in the HSDPA
switching device 308 operating in a HSDPA data path off
mode.

[0056] The IC bypass switching device 310 may comprise
suitable logic, circuitry, interfaces and/or code that are oper-
able to select an input signal to the rake fingers 312, 314 and
316. As illustrated with respect to FIG. 3, the IC bypass
switching device 310 is configured so that it is operable to
supply an interference suppressed signal 322, generated by
the interference cancellation module 302, as an input to the
rake fingers 312, 314 and 316.

[0057] The IC bypass switching device 310 may also be
configured so that it is operable to supply a signal 326, which
is output from the delay buffer 304, as an input to the rake
fingers 312, 314 and 316. The signal 326 output from the
delay buffer 304 may comprise a time-delayed, and possibly
up-sampled or down-sampled, version of the signal 324 gen-
erated by the receiver 202. As indicated in FIG. 3, the signal
326 output from the delay buffer 304 may comprise unsup-
pressed interference.

[0058] Each of the rake fingers 312, 314 and 316 may
receive, as input, the chip-level baseband signal 324 gener-
ated by the receiver 202. Based on the input baseband signal
324 from the receiver 202, each rake finger 312, 314 and 316
may generate channel estimates and rake finger timing infor-
mation. In various embodiments of the invention, each rake
finger 312, 314 and 316 may generate the channel estimates
and/or rake finger timing information for selected multipath
signals based on CPICH data received via the input baseband
signal 324 received from the receiver 202. In an exemplary
embodiment of the invention, which comprises a receive
diversity system, channel estimates and/or rake finger timing
information may be generated for RF signals received at the
receiver 202 via at least a portion of a plurality of receiving
antennas. Each rake finger 312, 314 and 316 may communi-
cate, as one or more signals 318, its respective channel esti-
mates, rake finger timing information, scaling factors K,
scrambling codes associated with one or more BTSs, and/or
other information to the interference cancellation module
302.

[0059] In various embodiments of the invention, the inter-
ference cancellation module 302 may receive chip-level sig-
nals 326 from the delay buffer 304. Based on the channel
estimates, rake finger timing, and/or other information com-
municated via the signal(s) 318, the interference cancellation
module 302 may select individual multipath signals from the
chip-level signals 326 received via the delay buffer 304.
Based on the interference cancellation parameters 320, which
may be as described with respect to FIG. 2, the interference
cancellation module 302 may process the received chip-level
multipath signal 326 utilizing an iterative method for inter-
ference cancellation, in accordance with an embodiment of
the invention.

[0060] The chip-level signals 326 received from the delay
buffer 304 may comprise a plurality of multipath signals
received via one or more receive antennas from one or more
transmit antennas of one or more BTSs. The interference
cancellation module 302 may be configurable to assign signal
processing resources to perform the iterative method of inter-
ference cancellation for selected multipath signals. The pro-
cessor 206 may configure the interference cancellation mod-
ule 302 to receive multipath signals from one or more
transmit antennas of one or more listened and/or non-listened
BTSs. In an exemplary embodiment of the invention, which
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comprises a receive diversity system, the selected multipath
signals may be received via one or more of a plurality of
receiving antennas. The processor 206 may configure the
interference cancellation module 302 for receive diversity.
[0061] The interference cancellation module 302 may
receive interference cancellation parameters 320 from the
processor 206 and/or from the memory 208. In an exemplary
embodiment of the invention, the interference cancellation
module 302 may generate and/or retrieve PN sequences and/
or OVSF codes from the memory 208. The PN sequences may
be generated on the fly based on the code structure utilized by
the BTS and/or based on timing information associated with
the BTS. The interference cancellation module 302 may
retrieve and/or generate a PN sequence for each of the one or
more transmit antennas of the one or more BTSs from which
the interference cancellation module 302 is configured to
attempt to receive a signal and/or for one or more BTSs that
are not listened to, but still may interfere with desired signals.
[0062] In various embodiments of the invention in which
the receiver 202 utilizes a plurality of receiving antennas
and/or receives data from a plurality of transmit antennas,
data received via the symbol-level signals corresponding to
the plurality of receiving antennas and/or transmit antennas
may be decoded by utilizing various diversity decoding meth-
ods. Various embodiments of the invention may also be prac-
ticed when the receiver 202 is utilized in a multiple input
multiple output (MIMO) communication system. In
instances where the receiver 202 is utilized in a MIMO com-
munication system, data received via the symbol-level sig-
nals, received via the plurality of receiving antennas, may be
decoded by utilizing various MIMO decoding and/or diver-
sity decoding methods.

[0063] FIG. 4 is a block diagram illustrating exemplary
partitioning of an interference cancellation module, in accor-
dance with various embodiments of the invention. Referring
to FIG. 4, there is shown an interference suppression system
400 comprising an interference cancellation module 402, and
a delay matched memory (DMM) 410. The interference can-
cellation module 402 may comprise an interference cancel-
lation preprocessor 404, an interference cancellation core
processor 406, and an interference cancellation postprocessor
408. The interference cancellation preprocessor 404 may
comprise a channel estimate preprocessor 412, and a prepro-
cessor channel and finger buffer 414a. The interference can-
cellation core processor 406 may comprise a preprocessor
channel and finger buffer 4145, an interference cancellation
engine 416, an HSDPA data holding buffer 4184, and a finger
multiplexing (MUX) memory 422a. The interference cancel-
lation postprocessor 408 may comprise an HSDPA data hold-
ing buffer 4185, a finger multiplexing (MUX) memory 4225,
an HSDPA interpolation and input generation block 420, and
a per-finger sample generation block 424.

[0064] Theinterference cancellation module 402 may com-
prise suitable logic, circuitry, code and/or interfaces that are
operable to receive WCDMA input signals with interference,
and generate RAKE finger output signals and/or HSDPA
output signals with reduced intra-cell and/or inter-cell inter-
ference.

[0065] The interference cancellation preprocessor 404 may
comprise suitable logic, circuitry, code and/or interfaces that
are operable to receive, process, and delay channel informa-
tion. The channel estimation preprocessor 412 may comprise
suitable logic, circuitry, code and/or interfaces that are oper-
able to receive channel information, for example RAKE fin-
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ger positions, which maybe processed into a form suitable for
interference suppression. The preprocessor channel and fin-
ger buffer 414a and 4145 may comprise suitable logic, cir-
cuitry, code and/or interfaces that are operable to receive an
input and generate an output that may be a delayed version of
an input signal. The preprocessor channel and finger buffers
414q and 4145 may be utilized to synchronize channel infor-
mation with data arriving at the interference cancellation
engine 416, for example from the DMM 410. The DMM 410
may comprise suitable logic, circuitry, code and/or interfaces
that are operable to receive and delay block data.

[0066] The interference cancellation core processor 406
may comprise suitable logic, circuitry, code and/or interfaces
that are operable to suppress inter-cell and intra-cell interfer-
ence in one or more input signals, and to generate output
signals with at least partially suppressed interference. The
interference cancellation engine 416 may comprise suitable
logic, circuitry, code and/or interfaces that are operable to
perform interference cancellation based on input data from
the DMM 410 and buffered channel information communi-
catively coupled from the preprocessor channel and finger
buffer 4145. The HSDPA data holding buffers 418a and 4185
may comprise suitable logic, circuitry, code and/or interfaces
that are operable to receive and store an input signal, and
generate an output signal that may be a delayed version of the
input signal, for example. The output signals from the inter-
ference cancellation engine 416 may be communicatively
coupled to an HSDPA data holding buffer 4184 and/or a
finger multiplexer memory 422a. The finger MUX memory
422q and 4225 may comprise suitable logic, circuitry, code
and/or interfaces that are operable to receive and store input
data, and output stored data via a multiplexer. The HSDPA
interpolation and input generation block 420 may comprise
suitable logic, circuitry, code and/or interfaces that are oper-
able to receive an input signal and generate an interpolated
and suitably processed output signal, which may be utilized to
feed an exemplary HSDPA receiver. The per-finger sample
generation block 424 may comprise suitable logic, circuitry,
code and/or interfaces that are operable to process and format
an input signal comprising data for one or more RAKE fin-
gers, and generate one or more output signals suitable for
processing by a RAKE finger receiver each.

[0067] The interference cancellation postprocessor 408
may comprise suitable logic, circuitry, code and/or interfaces
that are operable to format input data suitable for processing
by an HSDPA processor and/or RAKE fingers. In some cases,
the postprocessor may be operable to format the output data
from the interference cancellation core processor in accor-
dance with legacy RAKE and/or HSDPA processors commu-
nicatively coupled to the outputs of the interference cancel-
lation postprocessors 408.

[0068] The interference cancellation module 402 may
operate in multiple different operation modes, which may
generate RAKE finger outputs and/or HSDPA outputs, in
which interference may be at least partially suppressed. The
channel estimation preprocessor 412 may receive channel
estimation and time tracking information from a RAKE fin-
ger CPICH processing block, for example from receiver 202,
where the data may be processed into a suitable form for
usage in the interference cancellation engine 416. In some
instances, the interference cancellation preprocessor 404 may
adapt the input signals from a legacy format into a format
suitable for processing by the interference cancellation core
processor 406. The preprocessor channel and finger buffers
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414a and 4145 may suitably buffer the preprocessed channel
estimation data received from the channel estimation prepro-
cessor 412, before the data is communicated to the interfer-
ence cancellation engine 416.

[0069] The DMM 410 may be operable to receive block
input data which may be suitably delayed to match up with
corresponding channel estimation data that is communica-
tively fed to the interference cancellation engine 416 via Input
A and the interference cancellation preprocessor 404. The
interference cancellation engine 416 may generate RAKE
finger data which may be communicated to the finger MUX
memory 422a. The RAKE finger data communicated to the
finger MUX memory 422a may be generated by suppressing
interference for each individual finger, for example. The
interference suppressed may comprise, for example, intra-
cell and inter-cell interference. The output of the per-finger
sample generation block 424 may be communicatively
coupled to a RAKE Dedicated Physical Data Channel (DP-
DCH) processing block, for example.

[0070] The interference cancellation engine 416 may fur-
ther generate HSDPA output data that is communicated to the
HSDPA data holding buffers 4184 and 4185. The HSDPA
output generated in the interference cancellation engine 416
may comprise one or more HSDPA signals for which the
interference cancellation engine 416 may have at least partly
suppressed interference. The one or more output signals of
the interference cancellation engine 416 may correspond to
one or more path components of a multipath signal, in accor-
dance with various embodiments of the invention. The inter-
ference suppressed in the interference cancellation engine
416 may be intra-cell and/or inter-cell interference. The
HSDPA interpolation and input generation block 420 may
receive the data buffered in the HSDPA data holding buffer
418b, and interpolate and format the data so that it may be
processed further by an HSDPA processor that is communi-
catively coupled, for example, to the output of the HSDPA
interpolation and input generation block 420.

[0071] FIG.5isaflow chartillustrating exemplary steps for
suppressing interference in received signals based on signals
received, in accordance with an embodiment of the invention.
In step 504, channel state information comprising, for
example, channel coefficients and finger positions, may be
received at an interference cancellation preprocessor 404.
Similarly, HSDPA and/or WCDMA data signals may be
received at the interference cancellation core processor 406
via the DMM 410, for example. In step 506, the interference
cancellation preprocessor 404 may process the channel state
information in a manner to make it suitable for interference
cancellation in the interference cancellation core processor
406. In addition, the information may be buffered, so as to
synchronize the channel state information to the HSDPA
and/or WCDMA signals received via the DMM 410. In step
508, the interference cancellation core processor 406 may
process the channel state information received via the inter-
ference cancellation preprocessor 404 and the DMM 410 to
reduce and at least partially suppress intra-cell and inter-cell
interference. The one or more output signals generated by the
interference cancellation core processor may be communica-
tively coupled to the interference cancellation postprocessor
408. In step 510, the interference cancellation postprocessor
408 may reformat and buffer the reduced-interference
HSDPA and/or WCDMA signals generated in the interfer-
ence cancellation core processor 406. In step 512, the one or
more output signals generated in the interference cancellation
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postprocessor 408 may be communicatively coupled to an
HSDPA processor and/or RAKE fingers for further process-
ing.

[0072] Various aspects of a method and system for a pro-
grammable interference suppression module are provided.
Aspects of the method and system for a programmable inter-
ference suppression module, for example Interference can-
cellation module 402 may comprise receiving a communica-
tion signal at an Input A comprising one or more desired
signal, and one or more undesired signals, as illustrated in
FIG. 3 and FIG. 4. From the communication signal, estimated
channel state information may be generated in the channel
estimation pre-processor 412. The communication signal
may be delayed in the pre-processor channel and finger buffer
414a. The estimated channel state information may be for-
matted in the interference cancellation preprocessor 404 for
use in interference suppression in the Interference cancella-
tion core processor 406, for example. A reduced interference
signal may be generated from the delayed communications
signal and the estimated channel state information in the
interference cancellation core processor 406, wherein the one
or more undesired signals may be attenuated. The reduced
interference signal may be formatted for post-processing,
which may occur, for example, in the Interference cancella-
tion postprocessor 408.

[0073] The desired signals may comprise WCDMA and/or
HSDPA signals, and the undesired signals may be inter-cell
and/or intra-cell interference, as described in FIG. 1 and FIG.
2. Further processing may comprise HSDPA processing, for
example by the HSDPA processor 306, and/or RAKE finger
processing in RAKE Fingers 312, 314, and 316. The commu-
nication signal may be a signal conforming to the Universal
Mobile Telecommunication System (UMTS) standard. The
estimated channel state information may comprise RAKE
finger position estimates and channel coefficient estimates, as
illustrated for FIG. 3, and FIG. 4. The estimated channel state
information may be formatted in an interference cancellation
preprocessor 404, for example. The reduced interference sig-
nal may be generated in an interference cancellation core
processor 406, and the interference cancellation core proces-
sor 406 may comprise an interference cancellation engine
416. The reduced interference signal for the post-processing
may be formatted in an interference cancellation postproces-
sor 408.

[0074] Another embodiment of the invention may provide a
machine and/or computer readable storage and/or medium,
having stored thereon, a machine code and/or a computer
program having at least one code section executable by a
machine and/or a computer, thereby causing the machine
and/or computer to perform the steps as described herein for
a programmable interference suppression module.

[0075] Accordingly, the present invention may be realized
in hardware, software, or a combination of hardware and
software. The present invention may be realized in a central-
ized fashion in at least one computer system, or in a distrib-
uted fashion where different elements are spread across sev-
eral interconnected computer systems. Any kind of computer
system or other apparatus adapted for carrying out the meth-
ods described herein is suited. A typical combination of hard-
ware and software may be a general-purpose computer sys-
tem with a computer program that, when being loaded and
executed, controls the computer system such that it carries out
the methods described herein.
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[0076] The present invention may also be embedded in a
computer program product, which comprises all the features
enabling the implementation of the methods described
herein, and which when loaded in a computer system is able
to carry out these methods. Computer program in the present
context means any expression, in any language, code or nota-
tion, of a set of instructions intended to cause a system having
an information processing capability to perform a particular
function either directly or after either or both of the following:
a) conversion to another language, code or notation; b) repro-
duction in a different material form.

[0077] While the present invention has been described with
reference to certain embodiments, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the
scope of the present invention. In addition, many modifica-
tions may be made to adapt a particular situation or material
to the teachings of the present invention without departing
from its scope. Therefore, it is intended that the present inven-
tion not be limited to the particular embodiment disclosed,
but that the present invention will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A method for signal processing, the method comprising:

performing by one or more circuits in a wireless commu-

nication device:

receiving a communications signal comprising one or
more desired signal, and one or more undesired sig-
nals;

generating, from said communications signal, estimated
channel state information;

formatting said estimated channel state information for
use in interference suppression;

generating a reduced interference signal from a delayed
version of said communications signal and said esti-
mated channel state information, wherein said one or
more undesired signals are attenuated; and

formatting said reduced interference signal for post-
processing.

2. The method according to claim 1, wherein said desired
signals comprise WCDMA and/or HSDPA signals

3. The method according to claim 1, wherein said undes-
ired signals are inter-cell and/or intra-cell interference.

4. The method according to claim 1, wherein said further
processing is HSDPA processing and/or RAKE finger pro-
cessing.

5. The method according to claim 1, wherein said commu-
nications signal is a signal conforming to the Universal
Mobile Telecommunication System (UMTS) standard.

6. The method according to claim 1, wherein said estimated
channel state information comprises RAKE finger position
estimates and channel coefficient estimates.

7. The method according to claim 1, wherein said one or
more circuits comprise an interference cancellation prepro-
cessor, and said one or more circuits enable formatting of said
estimated channel state information by said interference can-
cellation preprocessor.

8. The method according to claim 1, wherein said one or
more circuits comprise an interference cancellation core pro-
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cessor, and said one or more circuits enable generating of said
reduced interference signal by said interference cancellation
COre processor.

9. The method according to claim 8, wherein said interfer-
ence cancellation core processor comprises an interference
cancellation engine.

10. The method according to claim 1, wherein said one or
more circuits comprise an interference cancellation postpro-
cessor, and said one or more circuits enable formatting of said
reduced interference signal for said further processing by
interference cancellation postprocessor.

11. A system for signal processing, the system comprising:

one or more circuits for use in a wireless communication

device, wherein said one or more circuits are operable

to:

receive a communication signals comprising one or
more desired signal, and one or more undesired sig-
nals;

generate, from said communications signal, estimated
channel state information;

format said estimated channel state information for use
in interference suppression;

generate a reduced interference signal from a delayed
version of said communications signal and said esti-
mated channel state information, wherein said one or
more undesired signals are attenuated; and

format said reduced interference signal for post-process-
ing.

12. The system according to claim 11, wherein said desired
signals comprise WCDMA and/or HSDPA signals

13. The system according to claim 11, wherein said undes-
ired signals are inter-cell and/or intra-cell interference.

14. The system according to claim 11, wherein said further
processing is HSDPA processing and/or RAKE finger pro-
cessing.

15. The system according to claim 11, wherein said com-
munications signal is a signal conforming to the Universal
Mobile Telecommunication System (UMTS) standard.

16. The system according to claim 11, wherein said esti-
mated channel state information comprises RAKE finger
position estimates and channel coefficient estimates.

17. The system according to claim 11, wherein said one or
more circuits comprise an interference cancellation prepro-
cessor, and said one or more circuits are operable to format
said estimated channel state information utilizing said inter-
ference cancellation preprocessor.

18. The system according to claim 11, wherein said one or
more circuits comprise an interference cancellation core pro-
cessor, and said one or more circuits are operable to generate
said reduced interference signal utilizing said interference
cancellation core processor.

19. The system according to claim 18, wherein said inter-
ference cancellation core processor comprises an interference
cancellation engine.

20. The system according to claim 11, wherein said one or
more circuits comprise an interference cancellation postpro-
cessor, and said one or more circuits are operable to format
said reduced interference signal for said further processing
utilizing said interference cancellation postprocessor.
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