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ABSTRACT 

With the aim of maximizing the network throughput we a)design an efficient downlink SC-FDMA b)propose multi user 

interference cancellation algorithm for downlink SC-FDMA. In this paper we propose simple but effective interference 

cancellation schemes to mitigate the effects of different CFOs coming from multiple users in the uplink of OFDMA systems. The 

ICI Compensation is performed in time-domain, thus our proposals are hereafter referred to as Time-Domain Multi-User 

Interference Cancellation (TD-MUIC) schemes. No further adjustment at MS’s side is needed, thus no additional signaling 

overhead is required. The maximum tolerable CFO can be as large as (Inverse FFT) blocks in the transmitter and FFT blocks in 

25% of the subcarrier spacing, which is a significant improvement compared to the stringent requirement in the IEEE 802.16a, 

which is 2% of the subcarrier spacing.  

 

Keywords—  Single Carrier Frequency Division Multiple Access, Multi-User interference Cancellation Algorithm, Carrier 

Frequency Offset, Signal-to-Noise Ratio, Bit-Error-Rate, Throughput. 

 

1. INTRODUCTION 

OFDM transmission for CoMP describes a single carrier 

signal is allocated to a number of subcarriers in the frequency 

domain. A simple linear equalization is performed at the 

receiver, still in the frequency domain. This Proposed method 

designs an efficient downlink SC-FDMA and Multi-User 

Interference Cancellation algorithm for downlink SC-FDMA. 

In SC-FDMA subcarriers are equally spaced over the entire 

bandwidth. OFDM transmit symbols directly modulate 

multiple sub-carriers whereas SC-FDMA transmit symbols are 

first processed by an N-point DFT block.SC-FDMA is 

compared over OFDMA is that its transmit signal has a lower 

Peak-to-Power ratio (PAPR).In OFDM as well as SC-FDMA, 

equalization is achieved after the DFT calculation on the 

receiver side, by multiplying Fourier coefficient by a complex 

number. Thus Frequency-Selective Fading and Phase 

Distortion can be easily reduced. OFDMA transmits 4 qpsk 

symbols in parallel, one data symbol per subcarrier. SC-

FDMA transmits qpsk symbols in the series but at 4 time the 

rate compare to OFDMA. Long term evolution system use 

single-carrier frequency division multiple access in the uplink. 

Single Carrier Frequency Division Multiple Access (SC-

FDMA) is an alternative modulation scheme to Orthogonal 

Frequency Division Multiple Access (OFDMA) employed in 

the uplink Long Term Evolution (LTE) cellular wireless 

communications systems. The SC-FDMA has similar 

performance and essentially the same overall complexity as 

OFDMA system. The OFDMA waveform exhibits a high 

Peak-to-Average Power Ratio (PAPR), requiring the power 

amplifier to operate with a large back-off from their peak 

power. This results in the power amplifier to operate with low 

efficiency and places a significant burden on battery-limited 

mobile handsets.A principal advantage of SC-FDMA is PAPR 
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which is lower than that of OFDMA. In SC-FDMA system, 

each modulated symbol is transmitted serially in a wide-band 

channel which causes Inter-Symbol Interference (ISI) at the 

base station (BS). The BS employs Frequency Domain 

Equalization (FDE) to cancel ISI. This configuration is 

attractive in cellular system because it reduces linear 

amplification in mobile device at the cost of increasing signal 

processing complexity at the BS.  

 

2. LITERATURE SURVEY 

The article ―INTRODUCTION TO SINGLE CARRIER 

FDMA‖ describes the introduction about SC-FDMA which 

states that Single Carrier Frequency Division Multiple Access 

utilizes single carrier modulation at the transmitter and 

frequency domain equalization at the receiver. The advantage 

over OFDMA is that it has lower peak to average power 

ratio.SC-FDMA is currently working for the uplink multiple 

access in 3GPP Long Term Evolution(LTE).This paper shows 

an in depth overview of SC-FDMA with focusing on physical 

layer, resource management PAPR characteristics and Channel 

dependent resource scheduling of SC-FDMA. This paper ― On 

Performance Limits of DFT Spread OFDM Systems‖ shows 

that it reduces the peak to average power ratio of OFDM 

transmission. Besides PAPR reduction, implication of DFT 

Spreading is that the independent parallel sub-channels 

between the sub-carriers. This leads to difference in its 

performance limits as compared to OFDM. This analyzes the 

error probabilities of DFT spread OFDM systems and derives 

its analytical expressions for the AWGN, fading AWGN, 

multipath and fading multipath channel.  In the paper 

―Performance Analysis of SC-FDMA and OFDMA in the 

presence of Receiver Phase Noise‖ proposes the effect of 

receiver phase noise on single carrier frequency division 

multiple access and orthogonal frequency division multiple 

access.In this common phase error rotates all the symbols by a 

certain angle and that the higher order frequency components 

of phase noise result in inter-carrier interference. The amount 

of ICI affecting the sub- carriers depends on the allocation of 

sub-carriers among different users and prove the performance 

of linear receivers in the presence of receiver phase noise. By 

identifying the association of the significant phase noise 

components with the components of multi-user interference to 

be the fundamental reason behind the performance gap 

between interleaved and localized SC-FDMA.   

   

3. SC-FDMA 

In SC-FDMA, multiple subcarriers carry each data symbol due 

to mapping of the symbols’ frequency domain samples to 

subcarriers. As each data symbol is spread over multiple 

subcarriers, SC-FDMA offers spreading gain or frequency 

diversity gain in a frequency selective channel. Thus, SC-

FDMA can be viewed as frequency-spread OFDM or DFT-

spread OFDM. Assume that users are sorted in order of their 

Received Signal Strength (RSS), and the BS processes from 

the user with the strongest received power to the one with 

lowest power, thus increases the chance of correct estimation 

and decoding. The residual noise and interference term in SI-

MUIC can be further removed, which is the aim of the CA-

MUIC.In SC-FDMA system there is a DFT block and a sub 

carrier mapping block before IFFT block. For each user the 

sequence of bits is mapped to a complex constellation (BPSK, 

QPSK, M-QAM). These different users are assigned to 

different frequency band. The assignment is done in subcarrier 

mapping block. The receiver includes one subcarrier de-

mapping/equalization and two DFT/IDFT blocks. The main 

difference between OFDMA and SC-FDMA is the DFT 

precoder at the transmitter. After mapping data bits into 

modulation symbols into block of N symbols, an N-point DFT 

transforms these symbols in time domain into frequency 

domain. The frequency domain samples are then mapped to a 

subset of M-subcarriers where M is greater than N. An M-

point IFFT is used to generate the time-domain samples of 

these subcarriers. Similar to OFDMA a Cyclic Prefix (CP) is 

inserted between two blocks in order to prevent Inter-Block-

Interference (IBI) due to multipath propagation. In SC-FDMA, 

multiple subcarriers carry each data symbol. As each data 

symbol is spread over multiple subcarriers, SC-FDMA offers 

spreading gain or frequency diversity gain. 
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Fig 1: SC-FDMA 

 

 

Fig 2: Interference Cancellation Scheme 

 

4. RESULT 

 

Fig 3: Performance of BER Vs Users in both 

 

Fig 4: Throughput Analysis 

 

 

 

Fig 5: Carrier to Interference+Noise Ratio in 

 SC-FDMA and OFDMA 

 

4. CONCLUSIONS 

Thus an efficient downlink SC-FDMA and Multi User 

interference cancellation algorithm provides maximum 

throughput in downlink transmission data. The ICI 

Compensation is performed in time-domain, thus our 

proposals are hereafter referred to as Time-Domain Multi-User 

Interference Cancellation (TD-MUIC) schemes. No further 

adjustment at MS’s side is needed, thus no additional signaling 

overhead is required.Comparison of the proposed method with 

OFDMA the result is achieved by performance of BER, 

Throughput and carrier to interference with noise ratio.  
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