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Abstract 

The objective of this work is to select an energy efficient channel access method (EMA) to maximize the energy efficiency of the 

system. The multiple access methods considered are time division multiple access (TDMA) and space division multiple access 

(SDMA). The project work is to stimulate the multiple input multiple output – orthogonal frequency division multiplexing 

(MIMO – OFDM) network and for each sub-band chose either TDMA or SDMA using proposed algorithms.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

 EMA – Energy Efficiency Aware Multiple Access: 

The increasing demand for better services in wireless communication, which involves higher data rates, low error rate and 

enhanced coverage lead to higher energy consumption. We want to have higher energy efficiency in any system. Energy 

efficiency is a way of managing and restraining the growth in energy consumption. Something is more energy efficient if it 

delivers more services for the same energy input, or the same services for less energy input. Also low energy efficiency in the 

wireless communication will result in high device cost at the receiver side, also have negative impact on the environment and 

even causes health problems.  

A channel access scheme is based on a multiplexing method, which allows several data streams or signals to share the same 

communication channel. Multiplexing in this context is provided by the physical layer. We choose either TDMA or SDMA for 

each sub-band to maximize the energy efficiency. This is done by finding the energy efficiency of each sub-band at the 

transmitter side and selecting any one of the MA schemes. 

II. REVIEW OF PAPERS 

 “Energy-Efficient Resource Allocation in OFDMA Systems with Large Numbers of Base Station Antennas” D. W. K. 

Ng, E. S. Lo, and R. Schober, IEEETrans. WirelessCommun. vol.11, no.9, pp.3292–3304, September 2012 

This paper talks about the resource allocation for energy efficient communication for OFDM MIMO networks. This helps to 

understand the communication in OFDM network with multiple-input multiple-output users. It models the OFDM downlink 

network taking into consideration different quality of service (QoS) requirements. It takes assumption that the transmitter has 

multiple antennas. The main limitation is that it only considers the downlink OFDM MIMO network and not the whole uplink 

and downlink network. [1] 

 “Coordinated beamforming for energy efficient transmission in multicell multiuser Systems”, S. He, Y. Huang, S. Jin, 

and L. Yang, IEEE Trans. Commun., vol. 61, no. 12, pp. 4961–4971, December 2013 

In this paper, they have developed an algorithm with fractional programming to give near optimal energy efficiency. It also talks 

about the problems of joint power allocation and beamforming for coordinated multi cell multiuser downlink systems. In 

fractional programming, parallel computation of the algorithm is being done for multiple beams simultaneously. As fractional 

programming is done, that is, parallel computation for multiple beams simultaneously, it has very complex computational 

process. Also to get the desired energy efficiency we have to make a trade-off between sum rate and energy efficiency. [2] 

 “Energy-efficient link adaptation in frequency-selective channels”, G. Miao, N. Himayat, and G. Y. Li, IEEE Trans. 

Commun., vol. 58, no. 2, pp. 545–554, February 2010 

This paper discusses a new metric system ‘throughput per joule’, for frequency selective OFDM network with link adaptive 

transmission. This is done by developing iterative algorithms to obtain uniquely global optimal link adaption solution. The 

algorithms adapt the overall transmitted power with the power consumed by the circuit. [3] 
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 “Energy-efficient multi-carrier link adaptation with sum rate-dependent circuit power”, C. Isheden and G. P. Fettweis, 

Proc. IEEE GLOBECOM, Miami, FL, USA, pp. 1–6, December 2010 

In this paper discussion has been done on how to choose the overall transmit power for getting optimal energy efficiency. For 

this purpose they have modelled the circuit power consumption as a function of sum rate, instead of taking it as a constant in 

previous models. The channel model considered is a frequency selective channel. [4] 

 “Power amplifier switching (PAS) for energy efficient systems”, C. K. Ho, and S. Sun, IEEE Wireless Commun. Lett. vol. 

2, no. 1, pp. 14–17, February 2013 

In this paper power amplifier (PA) banks are used to do switching which in turn proposes a switching method to improve the 

energy efficiency of a transmit antenna. It proposes a PAS with multiple dissimilar PAs for a transmit antenna selection and 

maximum ratio combining (TAS-MRC) system to improve its average system EE, where the switching strategy is developed by 

using the probability theory. [5] 

 “EMA: Energy-Efficiency-Aware Multiple Access”, Jingon Joung, and Sumei Sun, IEEE Communications Letters, Vol. 

18, No. 6, June 2014 

This paper gives the algorithm to be used, for the implementation of Energy Efficiency Aware Multiple Access Scheme. The 

system model considered in this paper has M-antenna transmitter and U single-antenna receivers (users) with N orthogonal 

frequency sub-bands. The channel considered is static channel for T slots and vary in every T slots independently. The proposed 

algorithms are 

- Power Consumption of TDMA with Single User Beamforming 

- Power Consumption of SDMA with Zero-Fading Multi-User MIMO (ZF-MU-MIMO). [6] 

III. SUMMARY OF LITERATURE REVIEW 

With the rapid development of wireless communication technologies, the power requirements keeps on increasing with each 

iteration of the technology. To mitigate this problem we propose a multiple access scheme which checks the energy efficiency of 

each sub-band of a MIMO OFDM based network to select either time division or space division multiple access for each sub-

band channel.  

The work done so far suggests that the objective can be achieved using the algorithms specified in the base paper, and for 

hardware implementation power amplifier switching can be used to select either of the multiple access scheme. 
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