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To improve the capacity of the UMTS third-generation cellular system for data services, a high speed downlinkpacket access (HSDPA) has been standardized. To support shared access on the downlink, WCDMA physical channels supporting high peak data rates have been introduced. However, the performance of conventional WCDMA RAKE receivers is limited over multipath channels. Therefore, advanced WCDMA receivers (e.g. MMSE equalizers) can be introduced to improve the performance of HSDPA. Alternatively, in the 3rd-Generation Partnership Project. the potential benefits of the introduction of OFDM in the UMTS downlink are studied. In this paper we evaluate the performances both of "textbook" OFDM and OFDM/OQAM in an HSDPA context, and compare it to that of WCDMA with RAKE and MMSE receivers. Other aspects related to the impact of the introduction of OFDM, such as system-level evaluation methodologies and receiver complexity, are also investigated.
 



High Speed OFDM Packet Access (HSOPA)
	
	High Speed OFDM Packet Access (HSOPA) also called as super 3G can be said as the successor of HSDPA and HSUPA technologies specified in 3GPP releases 5 and 6. This expected fraction of 3GPP s Long Term Evolution (LTE) upgrade path for UMTS systems has given a totally different air interface system with that of the W-CDMA. The characteristics of HSOPA includes -: Â· Utilizes 1.25 MHz to 20 MHz bandwidth compared with the 5MHz usage of W-CDMA. Â· The upload and downlink transfer rates is 50 Mbps and 100Mbps and has a spectral efficiency of 2-4 times compared to 3GPP release 6. Â· When compared with W-CDMA. Has a better latency time of around 20ms for round trip time from user terminal to RAN which is same as of a combined HSDPA/HSUPA system The 3GPP LTE project by incorporating the HSOPA achieves the quadruple play services - voice, high-speed interactive applications including large data transfer and feature-rich IPTV with full mobility. Even though UMTS along with HSDPA and HSUPA gives high data transfer
 rates, wireless data usage, the competition from state-of-the-art technologies like the WiMAX has forced the UTMS to strengthen their network with the HSOPA that provides with increased data speeds, and spectral efficiency thus giving way for more functionality. Another advantage is with respect to the cost of upgradation to HSOPA. The cost will be very less for up gradation compared to setting up a new network.

	
	




Reference: http://www.seminarprojects.com/Thread-high-speed-ofdm-packet-access-hsopa#ixzz0ziJ6lbXT




Orthogonal frequency-division multiplexing
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Orthogonal frequency-division multiplexing (OFDM), essentially identical to coded OFDM (COFDM) and discrete multi-tone modulation (DMT), is a frequency-division multiplexing (FDM) scheme utilized as a digital multi-carrier modulation method. A large number of closely-spaced orthogonal sub-carriers are used to carry data. The data is divided into several parallel data streams or channels, one for each sub-carrier. Each sub-carrier is modulated with a conventional modulation scheme (such as quadrature amplitude modulation or phase-shift keying) at a low symbol rate, maintaining total data rates similar to conventional single-carrier modulation schemes in the same bandwidth.
OFDM has developed into a popular scheme for wideband digital communication, whether wireless or over copper wires, used in applications such as digital television and audio broadcasting, wireless networking and broadband internet access.
The primary advantage of OFDM over single-carrier schemes is its ability to cope with severe channel conditions (for example, attenuation of high frequencies in a long copper wire, narrowband interference and frequency-selective fading due to multipath) without complex equalization filters. Channelequalization is simplified because OFDM may be viewed as using many slowly-modulated narrowband signals rather than one rapidly-modulated widebandsignal. The low symbol rate makes the use of a guard interval between symbols affordable, making it possible to handle time-spreading and eliminateintersymbol interference (ISI). This mechanism also facilitates the design of single frequency networks (SFNs), where several adjacent transmitters send the same signal simultaneously at the same frequency, as the signals from multiple distant transmitters may be combined constructively, rather than interfering as would typically occur in a traditional single-carrier system.
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Abstract-Coded Orthogonal Frequency Division Multiplexing
(COFDM) is currently specified in all three of the world's 5 GHz
wireless LAN standards (Hiperlan/2, IEEE 802.11a and MMAC
HiSWANa). This technology was chosen due to its robustness at
high data rates in a frequency selective multipath channel. Each
standard operates using adaptive sub-band Quadrate Amplitude
Modulation (QAM) and offers a maximum data rate of 54
Mbits/s over a 20 MHz channel. This paper describes a real-time
DSP implementation of an asynchronous OFDM based high
speed WLAN system. The software reconfigurable OFDM based
platform is developed around the Texas Instruments fixed point
TMS320C6201 DSP. The physical layer DSP performance is
evaluated and compared for an indoor channel against floating
point C++ based simulations. Data throughput and complexity
estimates are generated from the resulting hardware platform.
Finally, a video based communications application is developed
to operate over the demonstrator. Results indicate that the fixed
point DSP solution can operate within 0.5 dB of the floating
point simulation in an AWGN channel. For the indoor fading
channel, an implementation loss of around 2.5 dB was observed.
I. INTRODUCTION
At present there is considerable world-wide interest in the
development of short-range high-speed wireless modems
based around the use of Coded Orthogonal Frequency
Division Multiplexing (COFDM). The majority of this
interest is focused towards the 5 GHz frequency band, with
systems conforming to either the ETSI Hiperlan/2 [1], IEEE
802.11a [2] or MMAC HISWANa [3] standard. Together,
these three standards provide near worldwide wireless LAN
(WLAN) coverage. Collaboration between ETSI and IEEE
has ensured a high degree of commonality between the
Physical Layer (PHY) specifications of their respective
systems. Similar collaboration with the Japanese standards
body is expected to ensure physical layer compatibility within
the MMAC standard.
Each of the above standards is based around a 48 data
carrier COFDM PHY layer. A range of channel adaptive
modulation and coding modes are supported, based on the
state of the radio channel and the required quality of service.
This paper describes a real-time DSP implementation of an
asynchronous OFDM QPSK-based physical layer platform
using the Texas Instruments fixed-point TMS320C6201 DSP
[4]. The performance of the system is evaluated in AWGN
and ETSI BRAN channel ‘A’ conditions with an RMS delay
spread of 50ns. Performance results are obtained using
baseband transmission over cables in I & Q format. The
results are compared with floating-point software simulations
to calculate the fixed point DSP implementation loss. Finally,
real-time compressed and uncompressed video applications
are developed to run over the experimental platform.
II. KEY SYSTEM PARAMETERS
A flexible DSP based platform can reduce the development
cost of modems that conform to all three of the current 5 GHz
wireless LAN standards. More importantly, the DSP system
can be used to test experimental components and algorithms.
In particular, RF designs and power amplifier solutions may
be rigorously tested via repeated packet transmission and
analysis. In addition, once RF transmission has been
achieved, the system can be used to explore data transmission
and support the development of more advanced services such
as the transport of error resilient or transcoded video streams.
Recent improvements in DSP power consumption and
processing speed have increased the viability of DSP based
solutions, particularly when assisted by strategic acceleration.
Given the degree of physical layer commonality between the
three 5GHz WLAN standards, a flexible multi-format
software-based DSP and FPGA solution is a future
possibility.
The key system parameters for our baseband prototype
modem are listed in Table 1.
Parameters Value
RF Channel bandwidth 20 MHz
Modulation scheme OFDM QPSK
Data payload rate 24 Mbits/s
Number of data subcarriers 48
Number of pilot subcarriers 4
Subcarrier frequency spacing 0.3125 MHz
Sampling rate 20 MSPS
IFFT/FFT points 64
IFFT/FFT period 3.2 s
Guard interval 0.8 s
OFDM symbol interval 4 s
Preamble duration 8 s
OFDM symbols per packet 23
Coding scheme None
Table 1: Summary of the major system parameters
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OFDM
Frequency division multiplexing (FDM) is a technology that transmits multiple signals simultaneously over a single transmission path, such as a cable or wireless system. Each signal travels within its own unique frequency range (carrier), which is modulated by the data (text, voice, video, etc.).
Orthogonal FDM's (OFDM) spread spectrum technique distributes the data over a large number of carriers that are spaced apart at precise frequencies. This spacing provides the "orthogonality" in this technique which prevents the demodulators from seeing frequencies other than their own. The benefits of OFDM are high spectral efficiency, resiliency to RF interference, and lower multi-path distortion. This is useful because in a typical terrestrial broadcasting scenario there are multipath-channels (i.e. the transmitted signal arrives at the receiver using various paths of different length). Since multiple versions of the signal interfere with each other (inter symbol interference (ISI)) it becomes very hard to extract the original information.
OFDM is sometimes called multi-carrier or discrete multi-tone modulation. It is the modulation technique used for digital TV in Europe, Japan and Australia.
Uses
DAB - OFDM forms the basis for the Digital Audio Broadcasting (DAB) standard in the European market.
ADSL - OFDM forms the basis for the global ADSL(asymmetric digital subscriber line) standard.

Wireless Local Area Networks - development is ongoing for wireless point-to-point and point-to-multipoint configurations using OFDM technology.
In a supplement to the IEEE 802.11 standard, the IEEE 802.11 working group published IEEE 802.11a, which outlines the use of OFDM in the 5.8-GHz band.
MIMO-OFDM
Multiple Input, Multiple Output Orthogonal Frequency Division Multiplexing is a technology developed by Iospan Wireless that uses multiple antennas to transmit and receive radio signals. MIMO-OFDM will allow service providers to deploy a Broadband Wireless Access (BWA) system that has Non-Line-of-Sight (NLOS) functionality. Specifically, MIMO-OFDM takes advantage of the multipath properties of environments using base station antennas that do not have LOS. According to Iospan,
"In this environment, radio signals bounce off buildings, trees and other objects as they travel between the two antennas. This bouncing effect produces multiple "echoes" or "images" of the signal. As a result, the original signal and the individual echoes each arrive at the receiver antenna at slightly different times causing the echoes to interfere with one another thus degrading signal quality.
The MIMO system uses multiple antennas to simultaneously transmit data, in small pieces to the receiver, which can process the data flows and put them back together. This process, called spatial multiplexing, proportionally boosts the data-transmission speed by a factor equal to the number of transmitting antennas. In addition, since all data is transmitted both in the same frequency band and with separate spatial signatures, this technique utilizes spectrum very efficiently.
VOFDM (Vector OFDM) uses the concept of MIMO technology and is also being developed by Cisco Systems.
Other Versions of OFDM
WOFDM - Wideband OFDM, developed by Wi-Lan, develops spacing between channels large enough so that any frequency errors between transmitter and receiver have no effect on performance.
Flash OFDM - Flarion (Lucent/Bell Labs spinoff) has developed this technology, also called fast-hopped OFDM, which uses multiple tones and fast hopping to spread signals over a given spectrum band.
 

