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Abstract In wireless communications, the use of multiple antennas at both the
transmitter and receiver is a key technology to enable high data transmission without
additional bandwidth or transmit power. MIMO schemes are widely used in many
wireless standards, allowing higher throughput using spatial multiplexing techniques.
Bit split mapping based on JDD is designed. Here ETI coding is used for encoding and
Viterbi is used for decoding. Experimenal results for 16QAM and 64 QAM with the
code rate of ¥2 and 1/3 codes are shown to verify the proposed approach and to elucidate
the design tradeoffs in terms the BER performance. This bit split mapping based JDD
algorithm can greatly improve BER performance with different system settings.

Index Term® Multiple Input Multiple Output (MIMO), Embedded Transition
Inversion (ETI), Joint Detection and Decoding (JDD), Quadrature Amplitude
Modulation (QAM).

. INTRODUCTI ON

Wireless communication is the transmissadninformationor power between two or
more points [1], [5] that are not connected by an electrical conductor. The primary usage of
wireless communication technologies are LTE, LT&dlvanced, WFi and Bluetooth.
Wirelessoperations allows services such as loagge communications that are impossible
to implement with the use of wires. In wireless communication an informaticanisférred
into short and longidtances. Wireless communication using Multipiput Multiple Output
(MIMO) systems provides incread spectral efficiency [3] for a given total transmit power.
This wireless networking technology greatly improves the range and capacity of a wireless
communication systenin wireless communication MIMO system refers to the use of more
than one antenrat both sides of transmission.

A key feaure of MIMO systems is the ability to turn multipath propagatidiis paper
discusses the recent advance technologies from theory to practical issues. From the
mathematical point of view [6], the MIMO communicatigrperformed through a matrix and

not just a vector channel, so it is possible to transmit multiple parallel signal streams
simultaneously in the same frequency band. This will increase the spectral efficiency and that
technique [3][7] is called as spadl multiplexing. Spatial multiplexing involves modulation

and demodulation process.

Different from the repetitive scheme, a no repetitivethod is proposed and the approach
illustrated in [1] focused on linear block codes. However, a compromise betiveesityl

and multiplexing has to be made since it is not possible to exploit both maximum diversity
gain and maximum multiplexing gain aetsame time. Ideally, adaptiggstem would adapt

the exploitation of multiple antennas to current conditions dhds simultaneously increase
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both the throughput and déhreliability of communication system.This paper presents an
algorithm called Embedded Transition Inversion (ETI) of a reconfigurable JDD scheme that
shows the MIMO detection and decoding of Vitecbides currently. Most importantly, the
proposed system design is highly improving BER such that it can be configured to operate
with different combination of encoder code rates and QAM modulation techniques. The most
commonly used modulation schemes inditianal wireless systems [F[B], [6], [10].
Compared with the previous CIJDD method exploits in [1], this design can be applied to a
generalized domain of MIMO communications and can be practically employed to the real
world applicationsin short, main ontributions of this paper can be considered as follows.

1) The reconfigurable JDD algorithm is presented. This algorithm conducts the MIMO
detection and decoding of Viterbi codes concurrently, and can be configured to
operate with QAM modulation schemes amtoder code rates.

2) The proposed system approaches Embedded Transition Inversion scheme. In
particular, shifting properties can be implemented to achieve high BER performance.

3) Experimental results for $QAM and 64QAM with rate %2 and rate 1/3 codes are
shown to verify the proposed approach givbe BER performance, complexity,
power consumption.

This paper is organized as follows. A review of the system setup and CJDD approach is
presented in section [The proposed reconfigurable Edlgorithm result igpresented in
section Ill. ETI implementation results and BER analysis are given in section IV. Finally,
this paper is concluded in section V.

Review of Configurable Joint Detection and Decoding Algorithm

An important idea of CJDD algorithm [1] lies in amovative tree enumeration scheme.
The system settings that might change the-deseching behavior and explicitly define the
control parameters that are used to configure the performance of the algditigar@JDD
processor that can perform the MIMO egion and decoding of convolutional codes
simultaneously were designed and implemented.

This design comprised of three major elements, VSF, Path Metric Computer and Sorter.
Furthermore a number of registers are also used for storing intermediate &wodislering
the fact that multiple paths with multiple tree level could be computed, and each computation
is involved with a number of arithmetic operations, PMC becomes the primary bottleneck of
the designMoreover, since the most prominent feature dbBXesign is to be configurable
to support differentsystem settings, multiple stages of states could be traversed before
proceeding. Even though path metric computer provides required path coverage through
testing many paths are impossibleetcercise dudo relationship of data. Approximately a
3dB improvement is achieved for the 16 QAM and more than 3dB is achieved for the 64
QAM structure. However it is important to notice that such non iterative scheme alscaincurs
nonaffordable complexity and a hugeocessing delay.
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