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Abstract— In wireless communication information and 

power transfer is very challenging task. To perform this task 

it is important to harvest energy and information decoding. 

This paper gives an overview of wireless information and 

power transfer in various techniques along with its 

advantages and disadvantages. In practical still harvesting 

energy from radio signals are not able to decode information 

directly  therefore to make theoretical progress in each 

technique power splitting is essential which helps to split 

received signal with adjustable power ratio to co-ordinate 

for energy harvesting and information decoding directly. 

The orthogonal frequency division multiplexing (OFDM) is 

a multi-carrier modulation technique which is very much 

famous in new wireless networks of IEEE standard, digital 

television, long term evolution (LTE) and audio 

broadcasting. The main benefit of OFDM over single-carrier 

schemes is its capacity to survive with severe channel 

conditions without complex equalization filters. It has 

upgraded the quality of long-distance communication by 

eliminating inter symbol interference (ISI) and enhancing 

signal-to-noise ratio (SNR). The main drawbacks of OFDM 

are its high peak to average power ratio and its sensitivity to 

phase noise and frequency offset.   

Key words: OFDM- orthogonal frequency division multiple 

access, ISI- inter symbol interface, SNR- signal to noise 

ratio   

I. INTRODUCTION 

The concept of energy harvesting is basically settled from 

well known natural sources such as solar power, wind and 

radio signals. It is encouraging result to provide on effective 

power supplies for wireless network. After the 

understanding of application of radio signals it offers for 

wireless information and power transfer. Therefore for 

wireless network radio signals are widely used. The interest 

of transfer in wireless communication for wireless 

information and power transfer has been increasing 

seriously over the last decade. Wireless communications is a 

advance field, which has seen huge growth in the last 

several years. Wireless communication is having the fastest 

growth phase in history because of unique evolution in the 

field. The kid of wireless communication is experiencing 

golden days due to various wireless standards such as Wi-Fi, 

GSM and LTE. These standards operate within lower 

microwave range (2-4GHz). Due to inherent propagation 

losses at these frequencies and problem of multipath dying, 

it was necessary to provide a solution which can offer 

robustness in multipath environments and against 

narrowband interference and is efficient. To perform 

wireless information and power transfer it is important to 

harvest energy and information decoding. So this paper is 

refer for multiple designing techniques which are used for 

wireless information and power transfer system which is 

focusing on the energy harvesting (EH) and information 

decoding (ID). 

In system OFDM is also a solution for information 

transmission signal stream of data from fixed access point is 

split into the parallel stream and each of which is coded and 

modulated into the separate subcarrier modulated scheme. 

Today it is becoming the chosen modulation technique for 

wireless communications. It can provide large data rates 

with optimum bit error rate and enough robustness to radio 

channel impairments. Basically there are two kind of OFDM 

schemes such are orthogonal frequency division multiple 

access (OFDMA) and time division multiple access 

(TDMA). In practical there is limitation during information 

and power transfer in circuit because of harvesting energy  

from radio signals are not able to decode the carried 

information directly. Thus due to that to make theoretical 

progress dynamic power splitting (DPS) is propagate. This 

helps to split the received signal with adjustable power ratio 

to co-ordinate for energy harvesting and information 

directly. OFDM is leading the engineers into a new era of 

digital transmission and is becoming the chosen modulation 

technique worldwide. This thesis investigates the 

performance of various techniques which are helps to EH 

and ID. 

II. LITERATURE SURVEY 

X. Zhou et.al.[1] designed and developed the concept of 

simultaneously wireless information and power transfer over 

the network offered excellent convenience to mobile user. 

But still  practically performance  in hardware circuit the 

harvesting energy from radio signals are not able to decode 

the carried information directly, due to that they used the on-

off power splitting concept which is splitting the received 

signal with adjustable power ratio for energy harvesting and 

information decoding individually. On that basis they 

proposed two practical receiver architecture as integrated 

and separated information and energy receiver. Thus for the 

integrated receiver, part of the information decoding 

implementation was integrated to the energy receiver 

through rectifier. And for the separated receiver the received 

signal by the antenna was split into two signals in the radio 

frequency (RF) band, after they were separately fed to the 

conventional energy receiver and information for harvesting 

energy and decoding information respectively. This 

performance can cause for power consumption in to 

account. They declared result in a such way that when the 

circuit power consumption were small the separated receiver 

is superior at low harvested energy region. So the integrated 

receiver was superior at low harvested energy region. On 

other hand when circuit power consumption was large the 

integrated receiver was superior at small transmission 

distances integrated receiver achieves more net energy 

consumption rate than separated receiver. 
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R. Zhang et.al [2] designed and explained a new 

solution to provide convenient and perpetual energy 

supplied to wireless networks. They used radio signals 

which carried energy as well as information at the same 

time. They proposed a multiple input multiple output 

wireless broadcast system on the basis of nodes system 

which were one receiver harvest energy and another receiver 

decode on information separately from the signal sent by the 

common transmitter. But in the case of separated receiver 

they derived the optimal transmission method to achieved 

different trade off for maximum information transmission 

rate verses energy transmitter in MIMO which was 

characterized by boundary and was referred as rate energy 

(RE) region. For energy harvesting the wireless power 

transferred where the terminals harvest energy from 

electromagnetic radiation. Therefore the energy harvested 

strategically from electromagnetic sources. It was also 

provides an over view of simultaneous wireless information 

and power transfer (SWIPT) system with particular focus on 

power and information domain in multiple input multiple 

output (MIMO) broadcasting. It also discussed the benefits 

of potential integration of simultaneous wireless information 

and power transfer technologies in wireless communication. 

But challenges started when sources perform simultaneous 

wireless information and power transfer as strong signals 

not only to increase power transfer but also interferences.   

L. Varsheny at al. [3] designed and developed the 

basic fundamentals trade-off between transmitting energy as 

well information over a signal at downlink end. Therefore 

the problem of wireless communication was solved by 

casting of transmitting information generated at one point to 

another point. He was exactly explained fundamentals about 

in a signal noisy line tradeoff between the rate at which 

transporting wireless information and energy can be 

transmitted. He was also explained a capacity of energy 

function and derived the coding theorem for transporting 

information and power transfer. He proved his goals as large 

received energy per unit time and large information per unit 

time of the communication system. 

J. Xu et.al. [4] designed and developed the concept 

of multiuser multiple input single output (MISO) which 

broadcast simultaneous wireless information and power 

transfer system. where multi antenna common node send 

wireless information and energy simultaneously through 

spatial multiplexing to multiple single antenna receivers 

each of which implements either information decoding or 

energy harvesting. That MISO system to maximize the 

weighted sum power transferred to all energy harvesting 

receiver subject to given set of minimum signal to 

interference and noise ratio (SINR) constraints at different 

ID receiver. They explained the MISO system where multi 

antenna fixed point send wireless information and energy 

transferred simultaneously via spatial multiplexing to 

multiple antenna receivers each of which implements 

information decoding or energy harvesting. They considered 

two type of ID receiver in which first they obtained the 

globally optimal solution for constrained quadratic programs 

by applying an optimization technique as semi definite 

relaxation (SDR). And another was described to provide 

insight to optimal design. Their multiuser MISO beam 

forming for simultaneously wireless information and power 

transfer helps to study in downlink beam forming problem. 

H. Ju et.al [5] designed and developed the concept on a 

multiple input single output which multicast into the 

wireless network with one multi antenna transmitter sending 

common information to multiple single antenna receiver 

simultaneously with energy harvesting at each receiver. 

They used novel receiver mode switching scheme for 

wireless communication was based on a new application of 

randomly beam forming technique at the transmitter side 

which generates the channel fading enable more efficient 

energy harvesting at each receiver when the received power 

exceeds. But due to practical limitation of circuit still 

harvesting energy from radio signals are not able to decode 

carried information directly they proposed the channel state 

information (CSI) concept which was only known at 

respective receiver but was unavailable at the transmitter. 

They investigated the achievable harvested average power 

information ration and power outage portability. Thus the 

proposed scheme was shown to be able to achieve better rate 

energy tradeoffs when the harvested power was sufficiently 

large. 

L. Liu et.al.[6] designed and developed the process 

in which at the receiver the optimal mode of switching for 

achieving various trades off between wireless information 

transfer and energy harvesting. But it worked properly only 

at consideration of a point to point wireless link over a 

narrowband channel to time varying co-channel interface. 

Another assumptions was required for them to developed 

process was that the receiver had no fixed power supplies 

due to that it need to replenish energy strategically through 

wireless energy harvesting from the unintended interface 

sent by the transmitters. They determine the minimum 

transmission outage probability for delay limited 

information transfer and the maximum capacity for no delay 

limited information transfer verses the maximum average 

energy harvested at the receiver which were characterized 

by the boundary outage energy region and rate energy (RE) 

region. They explained at the transmitter end when channel 

state information was known the joint optimization of 

information and energy transfer and transmit power control. 

Thus the energy consumption at the receiver was on the 

achievable rate energy tradeoffs were characterized. 

Z. Xiang et.al. [7] designed and developed the 

robust beam forming problem for the multi antenna wireless 

broadcasting system with simultaneous information and 

power transfer under the assumption of imperfect channel 

state information (CSI) at the transmitter. They explained 

that beam forming was another promising technique which 

exploits CSI at transmitter for information transmission. 

They investigated the robust beam former design with 

imperfect CSI for simultaneous information and energy 

harvesting. It was consist of two level of classes of models 

to characterized imperfect CSI are as deterministic models 

the system was optimized at achieved a given quality of 

service for possible CSI other hand the stochastic models 

consist the CSI errors were often modeled as Gaussian 

random variables and the system design. 

K. Huang et.al. [8] designed and developed the 

network architecture that overlays an uplink cellular 

network with simultaneously deployed microwave power 

transfer deliver energy wirelessly from stations. For 

powering mobiles and it was referred as hybrid networks. 

The deployment of the hybrid networks under an outage 
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constraint on data links was investigated based on a 

stochastic geometry model. They defined the term power 

beacons (PB’s) as for microwave power transfer delivers 

energy microwave power transfer deliver energy wirelessly 

from stations. For reducing power consumption of mobiles 

and PB’s to counter act propagation loss can be tackled by 

the advancement of technology such as PB’s required 

neither backhaul links nor complex computation which 

allowing at low cost and another was cellular networks were 

involved towards the deployment of dense base station (BS) 

that would reduce the required transmission power of 

mobiles.  

K. C. Chua [9] designed and developed the concept 

of wireless energy harvesting on the basis of point to point 

wireless link over flat fading channel, where the receiver has 

no fixed power supplies and due to that needs to replenish 

energy via wireless energy harvesting (WEH) from the 

signals sent by the transmitter. They also had face to 

problem because of the single antenna receiver cannot 

decode information and harvesting energy independently 

from the same signal received. Their WEH concept shows 

that where the received signal was split into two streams 

with adjustable power levels for ID and EH separately based 

on the instantaneous channel condition that was assumed to 

be known at the receiver. They investigated a low 

complexity antenna switching which could be practically 

implemented to achieved the near optimal rate energy 

tradeoffs as compared to optimal DPS. In that way they 

derived the optimal antenna switching rule at the receiver to 

achieved various tradeoffs between the maximum exotic 

capacity for information transfer and maximum average 

harvested energy for power transfer, which were 

characterized by the rate energy region. Thus they described 

the optimal power splitting rule at receiver based on CSI to 

optimize the rate energy trade off. 

J. Park [10] designed and developed the concept of 

a mode of scheduling method to switch between EH and ID 

which was based on the signal to leakage and energy 

receiver (SLER). They investigated the joint wireless 

information and energy transfer in a two user MIMO 

interface channel, in which each receiver either decodes the 

incoming information data or harvest the RF energy to 

operate with a potentially perpetual energy supply. On the 

basis of EH function could be exploited in either transmit 

side or receive side. For the EH transmitter, energy 

harvesting scheduling and transmit power allocation had 

been considered and for the EH receiver the management of 

ID and EH had been developed. Thus they derived joint 

wireless information an energy transfer in two users MIMO 

interface channel accordingly identify the achievable rate 

energy tradeoff region transmission strategies as maximum 

energy beamforming (MEB) and minimum leakage 

beamforming (MLB) and proposed properly explained 

scheduling method to switch between two users for wireless 

information and power transfer. 

S. Lee et.al.[11] designed and developed the 

concept of a novel method wireless networks coexisting 

where low power mobiles in a secondary networks which 

they referred as secondary transmitters (STs) which harvest 

ambient RF energy from transmission by nearby active 

transmitters in a primary networks which refereed as 

primary transmitters (PTs). For distributed wireless power 

chargers were deployed to power coexisting wireless 

transmitters in a sensor network they considered a stochastic 

geometry model in which PTs and STs were distributed as 

independent homogeneous poisson point processes (HPPSs) 

and communicate with their intended receivers at fixed 

distances. In that way they analyzed the transmission 

probability of STs and the resulting spatial throughput of 

secondary network. Thus they made progress on designing 

efficient circuits and devices for RF energy harvesting 

suitable for low power wireless application by using novel 

network architecture approved secondary users to harvested 

energy as well as reused the spectrum of primary users in 

the network. 

K. Huang et.al.[12] designed and developed the 

concept for the maximizing power ratio under the circuit 

power constraints at mobiles in addition to power constraint 

at the base station they proposed a passive simultaneous 

wireless information and power transfer (SWIPT) enabled 

mobile  architecture and a set of power control algorithms 

designed for different system configurations accounting for 

single user or multiuser system with variable or fixed coding 

rate which applied at uplink or downlink end for information 

transfer. They explained for realizing SWIPT in a broadband 

system where OFDM and transmit beamforming were 

developed to create a set of parallel sub channels for SWIPT 

which simplifies resource allocation. Thus they derived that 

microwave power transfer would free wireless sensors and 

other mobile devices from the constraints imposed by finite 

batteries capacities. 

D. W. K. Ng et.al.[13] designed and developed the 

concept for power splitting hybrid receivers which were able 

to split the received signals into two power streams for 

concurrent ID and EH. In OFDMA system for SWIPT they 

assumed that receivers which could split the received power 

into a continuous set of power streams with arbitrary power 

splitting ratio and they examined that receivers which could 

split the received power into a secrete set of power streams 

with fixed power splitting ratio. They explained that 

wireless power transfer (WPT) enhance the system energy 

efficiency by harvesting energy in the RF, especially in the 

interference limited regime with the presence of multiple 

receivers was beneficial for the system capacity but not 

necessarily for the system energy efficiency. Thus they 

formulate the corresponding algorithm designs as a non 

convex optimization problem which caught into account the 

circuit power consumption the minimum required system 

data rate and the minimum amount of power that had to be 

delivered to receiver. 

III. CONCLUSION 

In this paper we have discussed about the basic ideas behind 

the wireless information and power transfer in various 

techniques.   

The demand of transfer in wireless communication 

for wireless information and power transfer has been boost 

seriously over the last decade. One way to transmit this high 

data rate information is to engage well known conventional 

single carrier systems. Since the transmission rate is much 

larger than the consistency rate of the channel, highly 

complex equalizers are needed at the receiver for accurately 

recovering the transmitted information with harvesting 

energy. Here we took a review on wireless information and 
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power transfer techniques, its properties in terms of its 

advantages and disadvantages, its limitations and also its 

applications in different scheme.  
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