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(57) Abstract: The present invention relates to a baseband modulation system for wireless communication platform, comprising: a
sampling clock (101); a frequency detector (102) coupled to the sampling clock (101); a database (104) having at least one filter
coefficient, wherein the filter coetficient complies with at least one wireless standards; at least one filter (106) to perform filtering
operation to an input signal; at least one register (105) coupled to the filter (106); and a control module (103) coupled between the
database (104) and the frequency detector (102); the arrangement being such that, when the frequency detector (102) obtain a fre -
quency sampling from the sampling clock (101), it transmits the frequency sampling to the control module (103) for computation us-
ing a State Machine model, which retrieves a filter coefficient from the database (104) based on the computation and loads the re -
trieved filter coefficient to the register (105) for modulating an input signal (107) using a filter (106) in way such that a modulated
output signal (108) produced. Furthermore, the frequency detector (102) may be an analogue module or digital module. Further-
more, the control module (103) may be a Finite State Machine model.
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BASEBAND MODULATION FOR WIRELESS COMMUNICATION PLATFORM

FIELD OF INVENTION

The present invention relates to a baseband filter for filtering an input signal received by a

wireless communication platform, and a method thereof.

BACKGROUND ART

Baseband filters are an important part of multi-standard wireless communication systems.
The rapid growth in multi-standard wireless communication system such as GSM, WCDMA,
WLANa, WLANb, WLANg and WiMAX has made the traditional baseband filter less
suitable for modern communication requirements. Today, a demand for reconfigurable
communication systems capable of multi-standard operation is very strong. Because of this

trend, reconfigurability needs to be taken into account in filter architectural design.

Multi-standard  wireless communication platforms requires multi-band filters. The
conventional methods using several dedicated filters to handle each system are expensive and
relatively large in size. One of the most popular approaches is by using baseband processor to
load the coefficient. However, it requires powerful processor to do this which could results in

long configuration times in order to complete one cycle of instruction.

US Patent Application No. 20070082646 discloses a multimode communication device using
two or more radio modules which share a filter, wherein a switching module is used to select
a communication signal. The disadvantage of the design is that it requires a supervision to

select the communication signal.

US Patent No. 7864885 discloses a framework for a direct conversion receiver, which
includes a duplex filter with two inputs. A processor is used to reconfigure the coefficient
parameters of the digital filters which results in long configuration times in order to complete

one cycle of instruction.
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US Patent Application No. 20080071846 discloses an ALU with Multiplier-Accumulator
structure which is used to run the computations for all filters in the chain. However, the

computations process are hampered by using these structures.

In view of the above, there is a need to tackles the foregoing limitations by not only
simplifying the architecture of the baseband filter, but also providing better solution for
realization and autonomous adaptation of baseband filters for multi-standard wireless system.
It would be desirable to have fast configuration operations with minimal physical hardware

component count and complexity while maintaining the reconfigurable features.
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SUMMARY OF INVENTION

The present invention provides a baseband modulation system for wireless communication
platform, comprising: a sampling clock (101); a frequency detector (102) coupled to the
sampling clock (101); a database (104) having at least one filter coefficient, wherein the filter
coefficient complies with at least one wireless standards; at least one filter (106) to perform
filtering operation to an input signal ; at least one register (105) coupled to the filter (106);
and a control module (103) coupled between the database (104) and the frequency detector
(102); the arrangement being such that, when the frequency detector (102) obtain a frequency
sampling from the sampling clock (101), it transmits the frequency sampling to the control
module (103) for computation using a State Machine model, which retrieves a filter
coefficient from the database (104) based on the computation and loads the retrieved filter
coefficient to the register (105) for modulating an input signal (107) using a filter (106) in

way such that a modulated output signal (108) produced.

Preferably, the frequency detector (102) of the baseband modulation system is a digital

module.

Preferably, the frequency detector (102) of the baseband modulation system is an analogue

module.

Preferably, the control module (103) of the baseband modulation system is a Finite State

Machine model.

A further aspect of the present invention provides a method of baseband modulation for
wireless communication platform using baseband filter, comprising steps of: receiving a
sampling clock (201) from the input sampling clock (101); reading frequency sampling (202)
of the sampling clock using a frequency detector (102); transmitting the frequency sampling
(203) to a control module (103); computation on the frequency sampling (204) to determine a
filter coefficient from a database (104) using the control module (103); retrieving the filter
coefficient that complies with at least one wireless standards from the database (104) using a
State Machine model of the control module (103); loading the selected filter coefficient to a

register (105) for modulation process (206); and modulating an input signal (107) based on
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the filter coefficient loaded into the register (105) to obtain a filtered output signal (108)
using a filter (106).

Preferably, the frequency detector (102) of the baseband modulation uses an analogue module

for reading sampling clock (202).

Further, the frequency detector (102) of the baseband modulation uses a digital module for

reading sampling clock (202).

Preferably, the control module (103) of the baseband modulation uses a Finite State Machine

model.

The present invention consists of features and a combination of parts hereinafter fully
described and illustrated in the accompanying drawings, it being understood that various
changes in the details may be made without departing from the scope of the invention or

sacrificing any of the advantages of the present invention.
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BRIEF DESCRIPTION OF PREFERRED EMBODIMENT

To further clarify various aspects of some embodiments of the present invention, a more
particular description of the invention will be rendered by references to specific embodiments
thereof, which are illustrated in the appended drawings. It is appreciated that these drawings
depict only typical embodiments of the invention and are therefore not to be considered
limiting of its scope. The invention will be described and explained with additional

specificity and detail through the accompanying drawings in which:

Figure 1 illustrates the System Architecture of self-configurable baseband filter.

Figure 2 illustrates the Process Flow of self-configurable baseband filter.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As illustrated in Figure 1, a self-configurable baseband filter for multi-standard wireless
communication comprising: An input sampling clock (101), A Frequency Detector module
(102) to determine frequency of the input sampling clock. A Coefficient Memory (104) to
store pre-calculated filter coefficient response that comply with multiple wireless standards.
A Control FSM module (103) to control the modules that adapt to each protocol by selecting
corresponding filter coefficient (for each input sampling frequency) from Coefficient
Memory (104) and transmit to Coefficient Registers (105). Coefficient Registers (Wo.,) (105)
to read and reload the corresponding filter coefficients to Self-Configurable baseband Filter
(106). Baseband Filter (Fpn) (106) to configure according to the corresponding filter
coefficients, wherein the Input signal (107) will be filtered using the Baseband Filter to

produce a filtered output signal (108).

As illustrated in Figure 2, the process is initiated (201) by reading the sampling clock
generated (202) from the input sampling clock signal generator or any other input triggering a
sampling clock using a frequency detector. The signal can be in analogue or digital, the
frequency detector also may incorporate an Analogue to Digital Converter or Digital to
Analogue Converter to read the sampling clock. The input sampling frequency maybe in the
range of 1IMHz to 150MHz. The sampling clock will be then verified (203) if there are any
new sampling clock value is generated using Control Finite-State-Machine (FSM) module, if
the sampling clock is not a new sampling clock value, the control module awaits next
sampling clock is triggered or generated. If a new sampling clock is triggered or generated,
the Control Finite-State-Machine (FSM) module will calculate the frequency from the
triggered or generated sampling clock (204) in order to select a corresponding filter
coefficients parameter (205) which are pre-loaded or stored into a database memory that
matches the multi-standard wireless communication system such as GSM, WCDMA,

WLANa, WLANb, WLANg and WiMAX.

The selected filter coefficients parameter from the memory is then loaded to at least one
registry (206) by the Control Finite-State-Machine (FSM) module for filtering process of an
input signal to obtain a filtered signal output and meets the wireless communication standards

such as Institute of Electrical and Electronics Engineers Standards (IEEE-SA) or IEEE
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802.11. The filter is a digital Finite Impulse Response (FIR) filter which can be discrete-time
finite impulse response filter. The FIR filters can be discrete-time or continuous-time,
and digital or analog. The process is reinitiated again to obtain a new sampling clock and load
another corresponding filter coefficient for filtering process that complies different wireless

communication standards.

Table 1 below describes various input sampling frequency for each multi-standard wireless
communication system that may be loaded into the memory or a database as a pluralities of
coefficients parameter. These data’s can be loaded or updated at any time in order to meet the

need of the filtering process.

Standards Frequency g;:::fg] Symt?ol rate / OSR sa]rnn};:‘lln:lg t]:::fi :;zl:i ?assband aftt:::;?:n
range (GHz) (MH2) Chip rate frequency, F; edge edge ripple (dB) (dB)
(MHz) (MHz)  (MHz)

GM Tt 02 Kﬁ;‘mz/s 128 667 008 01 01 iy
WCDMA gtﬂ;j; 5 Mzﬁ?:sfs 16 61.44 2 25 0.5 55
WLANa 5.15-5.35 20 Msyrlliol Js 8 96 8 10 0.5 4
WLAND 24-2.4835 25 Mcllmilp o 12 132 10 125 05 42
WLANg 2424835 25 Msy;iol o 1 410 125 05 "
WiMAX 10-66 20 M;y(:n-]b(:)“l Js 8 133.632 8 10 0.5 39

Table 1

In telecommunications and signal processing, baseband is an adjective that describes signals
and systems whose range of frequencies is measured from close to 0 hertz to a cut-off
frequency (a maximum bandwidth or highest signal frequency); it is sometimes used as a
noun for a band of frequencies starting close to zero. Baseband can often be considered a
synonym to lowpass or non-modulated, and antonym to passband, bandpass, carrier-
modulated, intermediate frequency, or radio frequency (RF). The term is often used in
contrast to passband, which refers to a signal which has been translated to a higher frequency,

often for transmission by frequency division multiplexing.

SUBSTITUTE SHEET (RULE 26)
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A baseband bandwidth is equal to the highest frequency of a signal or system, or an upper
bound on such frequencies, for example the upper cut-off frequencies of a passband filter. By
contrast, passband bandwidth is the difference between a highest frequency and a nonzero

lowest frequency.

The present invention provides a system and method for self-configurable baseband filter by
selecting corresponding filter coefficient that complies with multiple wireless standards from
stored memory and transmits to register to reconfigure the baseband filter. Hence, the present
invention does not require an external processor, therefore, giving fast configuration
operations with minimal physical hardware component count and complexity while

maintaining the reconfigurable features.

The present invention may be embodied in other specific forms without departing from its
essential characteristics. The described embodiments are to be considered in all respects only
as illustrative and not restrictive. The scope of the invention is, therefore indicated by the
appended claims rather than by the foregoing description. All changes, which come within

the meaning and range of equivalency of the claims, are to be embraced within their scope.

SUBSTITUTE SHEET (RULE 26)

PCT/MY2015/050070
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CLAIMS

1. A baseband modulation system for wireless communication platform, comprising:

a sampling clock (101);

a frequency detector (102) coupled to the sampling clock (101);

a database (104) having at least one filter coefficient, wherein the filter coefficient
complies with at least one wireless standards;

at least one filter (106) to perform filtering operation to an input signal ;

at least one register (105) coupled to the filter (106); and

a control module (103) coupled between the database (104) and the frequency
detector (102);

the arrangement being such that, when the frequency detector (102) obtain a
frequency sampling from the sampling clock (101), it transmits the frequency
sampling to the control module (103) for computation using a State Machine
model, which retrieves a filter coefficient from the database (104) based on the
computation and loads the retrieved filter coefficient to the register (105) for
modulating an input signal (107) using a filter (106) in way such that a modulated

output signal (108) produced.

2. A baseband modulation system according to claim 1, wherein the frequency detector

(102) is an analogue module.

3. A baseband modulation system according to claim 1, wherein the frequency detector

(102) is a digital module.

4. A baseband modulation system according to claim 1, wherein the control module (103) is

a Finite State Machine model.

5. A method of baseband modulation for wireless communication platform using baseband

filter, comprising steps of:

receiving a sampling clock (201) from the input sampling clock (101);
reading frequency sampling (202) of the sampling clock using a frequency
detector (102);

PCT/MY2015/050070
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transmitting the frequency sampling (203) to a control module (103);

computation on the frequency sampling (204) to determine a filter coefficient
from a database (104) using the control module (103);

retrieving the filter coefficient that complies with at least one wireless standards
from the database (104) using a State Machine model of the control module (103);
loading the selected filter coefficient to a register (105) for modulation process
(206); and

modulating an input signal (107) based on the filter coefficient loaded into the

register (105) to obtain a filtered output signal (108) using a filter (106).

6. A method of baseband modulation according to claim 5, wherein the frequency detector

(102) uses an analogue module for reading sampling clock (202).

7. A method of baseband modulation according to claims 5, wherein the frequency detector

(102) uses a digital module for reading sampling clock (202).

8. A method of baseband modulation according to claims 5, wherein the control module

(103) uses a Finite State Machine model.
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