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Abstract— Mobile communication system changed the life 

style of the human being in the past two decades. Various 

research and development process is carried out to increase 

the effective communication system to provide sophisticated 

communication environment to the users. Communication 

between humans was first by sound through voice. With the 

desire for slightly more distance communication came, 

devices such as drums, then, visual methods such as signal 

flags and smoke signals were used. These optical 

communication devices, of course, utilized the light portion 

of the electromagnetic spectrum. It has been only very 

recent in human history that the electromagnetic spectrum, 

outside the visible region, has been employed for 

communication, through the use of radio. One of 

humankind’s greatest natural resources is the 

electromagnetic spectrum and the antenna has been 

instrumental in harnessing this resource. This paper provides 

a detailed study to design a antenna improve bandwidth of 

antenna for a comp system. Batter bandwidth helps to 

improve quality of service and improve data rate. 

Keywords: coordinated multi-point (CoMP), Signal-to-

Interference-plus-Noise-Ratio (SINR), base stations (BSs), 

Signal-to-Noise Ratio (SNR), long term evolution (LTE), 

Coordinated Scheduling/Beam forming (CS/CB), Joint 

Processing (JP), micro strip patch antenna (MPA) 

I. INTRODUCTION 

A. Introduce CoMP system 

The increasing demand for higher transmission rates in 

cellular mobile communication systems requires that 

spectrum is used as efficiently as possible, which requires 

that radio resources are reused in each cell. The occurring 

inter-cell interference, however, is not sufficiently addressed 

in LTE Release 8 [1], which leads to a strong performance 

degradation of cell-edge users. It is well-known that an 

information exchange among base stations for the purpose 

of CoMP detection or transmission allows exploiting inter-

cell signal propagation rather than treating it as a curse, 

yielding large spectral efficiency and fairness gains [1]. 

However, the benefits of CoMP come at a high cost in terms 

of complexity and additional infrastructure required. Some 

important technical challenges are the synchronization in 

time and frequency of all cooperating entities, the estimation 

of the CoMP channel, as well as backhaul-efficient multi-

cell signal processing [1]. 

The main idea of CoMP is as follows. When an UE is in the 

cell-edge region, it may be able to receive signal from 

multiple cell sites and the UE’s transmission may be 

received at multiple cell sites. Given that, if we coordinate 

the signalling transmitted from the multiple cell sites, the 

DL performance can be increase significantly. This 

coordination can be simple as in the techniques that focus on 

interference avoidance or more complex as in the case 

where the same data is transmitted from multiple cell sites. 

For the UL, since the signal can be received by multiple cell 

sites, if the scheduling from the different cell sites, the 

system can take advantage of this multiple reception to 

significantly improve the link performance. In what follows, 

the COMP architecture will first be discussed follow by the 

different schemes proposed for CoMP 

The scarcity of spectrum for wireless communication 

systems has triggered the demand for spectrally efficient 

communication systems. The performance of a 

communication system is conventionally measured in terms 

of spectrum efficiency in bits/s/Hz/unit-area. In cellular 

communication systems such as 3GPP Long Term 

Evolution, the inter-cell interference is one of the major 

concerns that affects the data rates of the users at the cell-

edge as well as the average spectral efficiency of the cell. 

The inter-cell interference can be dramatically reduced by 

increasing the frequency reuse factor that determines the 

minimum distance between cells operating on the same 

frequency band. SINR improves significantly when high 

frequency reuse factor is used in 2G cellular networks. But 

the bandwidth available to reuse these frequencies is lower 

than the equivalent gain achieved by this SINR 

improvement. Therefore, traditional cellular systems suffer 

from poor spectral efficiency at a high reuse factor. As 

frequency reuse factor is one in LTE networks, interference 

occurs among neighboring cells, especially at the cell edge 

when the frequency reuse factor is 1 (one),as in LTE-

Release 8. Network coordination results in choosing the 

antennas from different BSs in suitable ways such that the 

signal power is increased and the effect of inter-cell 

interference is reduced. There can also be a noteworthy 

increase in spectral efficiency attributed to the use of 

network coordination at high SNR [1] .Base station 

coordination improves the user experience at the 22 cell-

edge, by exchanging the cell information among different 

base stations. Several advanced technologies have been 

considered in LTE-A studies [1], see Figure 1. 

One convenient solution is Coordinated Multipoint 

Transmission/Reception where the main focus is on 

improving the cell-edge user performance through 

coordinated beamforming, coordinated scheduling or joint 

processing. In order to study CoMP with field trials, projects 

like “EASY-C” have been formed, the goal is low latency, 

fairness and high spectral efficiency. Mentioned EASY-C 

operates as one of the world’s largest test beds and 

distributed CoMP was demonstrated in Dresden, Germany 

in June 2009. Other new European research projects have 
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been initiated as well in order to investigate further the use 

of CoMP in next generation wireless cellular systems. 

 
Fig. 1: Coordinated Multipoint Transmission in Downlink 

[1] 

B. Comp architecture 

Coordinated multipoint transmission and reception refers to 

transmission/reception of data to/from user equipment’s 

located at multiple cells. CoMP coordinates base station 

antennae deployed at a number of sites which are in feasible 

proximity to one another. CoMP in LTE Advanced context 

includes various possible coordinating schemes among 

access points. The 3GPP Technical report on further 

advancements of E-UTRA physical layer aspects offers two 

major categories in CoMP scheme which are namely CS/CB 

and JP [22], which are explained in more detail in the 

following sections.  eNBs should be in coordination to 

reduce the inter-cell interference in the system for both 

uplink and downlink. The LTE requires the information of 

radio resource allocation related to the reference UE to be 

available at all base stations in coordination cluster. 

Therefore the latency of the links should be very low so that 

the necessary coordination information can be exchanged in 

a very short time frame. There are two kinds of architectures 

described in, each of which can be combined with any of the 

transmission schemes mentioned above.   

1) Centralized Architecture 

A central unit is required to gather the information of all the 

UEs in the area covered by the base stations, eNBs in this 

case. This unit is also responsible for signal processing 

operations such as pre-coding and user scheduling. 

Moreover, what is crucial in centralized approach is the 

requirement of tight time synchronization among eNBs. At 

FDD systems such as 4G fem to cell network, the downlink 

channel is known by the UE so that the UE can feed back 

the channel coherent or non-coherent indicators (CSI/CQI) 

in order to help eNB. The communication links between the 

central unit and the eNBs are the main challenges of this 

architecture. The links have to support low latency data 

transmission and the protocols should be well designed for 

information exchange.  

2) Distributed Architecture 

Distributed architecture is another method to establish the 

coordination among eNBs, lessening the requirements of 

centralized approach. Assuming that all eNBs are identical 

in terms of scheduling and the channel information within 

the entire coordination set, cooperation does not need the 

wireless communication links between the nodes any longer. 

Thereby, the signaling protocol drawback and infrastructure 

load related to these links are minimized. The process to be 

followed in a distributed CoMP system is described as 

follows. The channels from all nodes are estimated by the 

users as is in centralized design. Then the scheduling is 

independently executed after these estimations are sent back 

to the cooperating nodes. Since the eNBs are identical in 

terms of scheduling, the same input parameters that will 

control the cooperation algorithm produce the same output 

decisions and therefore the same UEs are selected in the 

entire eNB cluster. The main disadvantage of distributed 

architecture is the reduction in the efficiency of CoMP 

algorithm when the eNBs are not cooperating via a wired 

backhaul. Another drawback can be stated as the difficulty 

in error handling on different feedback links.    

3) CoMP Schemes 

As is mentioned in the previous section, 3GPP envisages 

different possible CoMP schemes in LTE Advanced for both 

downlink and uplink. Various approaches exist with a 

diverse set of cooperation level neglecting assumptions 

regarding to centralized or distributed architecture. In the 

downlink, CS/CB and JP are the two CoMP transmission 

techniques envisioned. In the first scheme, there is only one 

eNB transmitting data to the UE however, in the second 

scheme the UE receives data from two or more eNBs 

simultaneously. In the uplink, coordinated scheduling is the 

only method presented. The benefits of CoMP are expected 

to be worthwhile only when the SINR of the cell edge users 

is low. However, the simulations have already shown that 

not only cell-edge user throughput is increased, but the 

average cell throughput is also increased by CoMP 

techniques.  

C. CoMP Schemes in the Downlink 

1) Coordinated Scheduling Beamforming:  

In coordinated scheduling / beamforming scheme, the data 

at the terminal is received from one of the base stations and 

coordination takes place among a set of base stations in 

order to control and coordinate the interference at the 

terminal. The coordinated scheduling is achieved by 

silencing the base stations with critical interference towards 

the victim UE and only allows transmission from serving 

BS. In other words, mobile station MS1 receives the 

intended data from only one base station, say BS1; however, 

another base station, say BS2, selects its own UEs in such a 

way that it causes little interference to the MS1.  This 

method is known as an interference mitigation method. See 

Figure 2. System model of two interfered users  

 
Fig. 2: Coordinated Scheduling / Beamforming Scheme [5] 
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The method can be described analytically in the following 

scenario [1]. Assume there exists two mobile terminals, 

MS1 and MS2, and they are served by BS261 and BS 

respectively. The received signals by MS1 and MS2 are 

denoted as Y1 and Y2. Hij2 is the channel gain from BS is 

the precoding matrix at BSi. Xi is the signal transmitted and 

Nii to MS is the additive white noise. 

 
Fig. 3: System model of two interfered users [5] 

2) Joint Processing:  

As is described in [1] and [1], in JP, multiple eNBs are 

responsible for the joint transmission of the data for a 

particular UE to improve the quality of the received signal 

and/or to cancel the interference for other terminals. 

Different cells share the data intended for a particular UE 

and the data is jointly processed at these cells. Hence, 

received signals are combined together at the mobile 

terminal coherently or non-coherently. JP is categorized into 

two subcategories which are namely, Joint Transmission 

(JT) and Dynamic Cell Selection (DSC). See Figure 4. In 

DCS, a resource block of the Physical Downlink Shared 

Channel (PDSCH) is transmitted from one cell among the 

coordinated cells. This unique cell is dynamically selected 

by fast scheduling at the central base station, where the 

minimum path loss is considered meanwhile, the other cells 

do not transmit the resource block so that they do not cause 

interference to the user. As a result, the mobile terminal 

obtains the maximum received power and the interference 

from other users is significantly mitigated 

 
Fig. 4: Joint processing techniques: (a) joint transmission 

and (b) dynamic cell selection [5] 

D. Overview of micro strip patch antenna 

In its most fundamental form, a microstrip patch antenna 

(MPA) consists of a radiating patch on one side of a 

dielectric substrate which has a ground plane on the other 

side as shown in Figure 3.1. The patch is generally made of 

conducting material such as copper or gold and can take any 

possible shape. The radiating patch and the feed lines are 

usually photo etched on the dielectric substrate. 

 
Fig. 5: Structure of a MPA [6] 

In order to simplify analysis and performance prediction, the 

patch is generally square, rectangular, circular, triangular, 

and elliptical or some other common shape as shown in 

Figure 3.2. For a rectangular patch, the length L of the patch 

is usually 0.3333λo < L < 0.5λo, where λo is the free-space 

wavelength. The patch is selected to be very thin such that t 

<< λo (where t is the patch thickness). The height h of the 

dielectric substrate is usually 0.003λo ≤ h ≤ 0.05λo. The 

dielectric constant the substrate (εr) is typically in the range 

2.2 ≤ εr ≤ 12.  

MPA radiate primarily because of the fringing fields 

between the patch edge and the ground plane. For good 

antenna performance, a thick dielectric substrate having  a  

low  dielectric  constant  is  desirable  since  this  provides  

better  efficiency,  larger bandwidth and better radiation. 

However, such a configuration leads to a larger antenna size. 

In order to design a compact MPA, substrates with higher 

dielectric constants must be used which are less efficient and 

result in narrower bandwidth. Hence a trade- off must be 

realized between the antenna dimensions and antenna 

performance. 

 
Fig. 6: Common shapes of microstrip patch elements [6] 

MPA are increasing in popularity for use in wireless 

applications due to their low-profile structure. Therefore 

they are extremely compatible for embedded antennas in 

handheld wireless devices such as cellular phones, pagers 

etc. The telemetry and communication antennas on missiles 

need to be thin and conformal and are often in the form of 

microstrip patch antennas. Another area where they have 

been used successfully is in satellite communication.  

MPA have a very high antenna quality factor (Q). It 

represents the losses associated with the antenna where a 

large Q leads to narrow bandwidth and low efficiency. Q 

can be reduced by increasing the thickness of the dielectric 

substrate. But as the thickness increases, an increasing 
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fraction of the total power delivered by the source goes into 

a surface wave. This surface wave contribution can be 

counted as an unwanted power loss since it is ultimately 

scattered at the dielectric bends and causes degradation of 

the antenna characteristics. Other problems such as lower 

gain and lower power handling capacity can be overcome by 

using an array configuration for the elements. 

Most of the formatting specifications needed for preparing 

electronic versions of their papers. All standard paper 

components have been specified for three reasons: (1) ease 

of use when formatting individual papers, (2) automatic 

compliance to electronic requirements that facilitate the 

concurrent or later production of electronic products, and (3) 

conformity of style throughout conference proceedings. 

Margins, column widths, line spacing, and type styles are 

built-in; examples of the type styles are provided throughout 

this document and are identified in italic type, within 

parentheses, following the example. Some components, such 

as multi-levelled equations, graphics, and tables are not 

prescribed, although the various table text styles are 

provided. The formatter will need to create these 

components, incorporating the applicable criteria that 

follow. 

II. ANTENNA ARRAYS  

An antenna array is a set of N spatially separated antennas. 

The number of antennas in an array can be as small as 2, or 

as large as several thousand (as in the AN/FPS-85 Phased 

Array Radar Facility operated by U. S. Air Force). In 

general, the performance of an antenna array (for whatever 

application it is being used) increases with the number of 

antennas (elements) in the array; the drawback of course is 

the increased cost, size, and complexity. The following 

figures show some examples of antenna arrays. 

The output of an antenna array can be written succinctly as 

this is what is going on in an antenna array. However, I 

haven't answered what the benefits of a phased array are. To 

understand what happens in an antenna array, navigate to 

the next section on Antenna Arrays. 

 
Fig. 7: Four-element microstrip antenna  

Array (phased array). [8] 

A. Benefits of Antenna Arrays 

An antenna array (often called a 'phased array') is a set of 2 

or more antennas. The signals from the antennas are 

combined or processed in order to achieve improved 

performance over that of a single antenna. The antenna array 

can be used to: 

1) increase the overall gain 

 
Fig. 8: Geometry of an arbitrary N element antenna array [8] 

2) provide diversity reception 

3) cancel out interference from a particular set of 

directions 

4) “steer" the array so that it is most sensitive in a 

particular      direction 

5) determine the direction of arrival of the incoming 

signals to maximize the SINR 

III. IMPROVED BANDWIDTH ANTENNA 

 
Fig. 10:  patch 

 

 
Fig. 11:  Return Loss Characteristics of P2 

Hear a comparison of a 1x1 2x1 and 2x2 microstrip patch 

antenna array for standard and our practical value is given, 

hear we put a patch W = 30 actual length of the patch, L = 

34 mm. W1=3.5 Y0 = 13.105 and we calculate a same with 

a help of ads and then try to miniaturized in such a way that 

batter result obtained. Hear for P1 standard paper result 

which we implemented that patch in ads. and for  P2 we try 

to miniaturized that patch size and try to obtained a good 
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and fair result with help of that. we put a patch W = 27 

actual length of the patch, L = 30 mm. Y0 = 13.105 W1=1.5 

for a miniaturization purpose. 

 
Fig. 12:  Return Loss Characteristics of P3 

Hear also a bandwidth of a overall system improved in 

compare to previous or sample antenna which we use in this, 

hear I improved the bandwidth by 0.5 % as we know that 

higher bandwidth allows us to improve a system quality. To 

improve connectivity in this system we want to improve a 

bandwidth of system or to increase a transmitter’s and 

receivers of given system 

Array/Dimension 1x1  
1x1 

miniaturized  

Length 30  27  

Width 35  30  

Feed impedance 50+0j  50+0j  

No. of antenna 

elements 
1  1  

Substrate dimension 60  50 

Table 1 

Now we implement a 2x1 patch design for a same hear we 

use an actual dimensions that are used in a standard and 

compare it to a our result, we use a below basic parameter to 

create an our patch for a creating a result For P1 the width of 

the patch W = 41mm actual length of the patch, L = 49 

mm.W1=4.8125 mm and W= 1.4079 mm Hear for P1 

standard paper result P2 is a result in wich we implemented 

that patch in ads. and for  P3 we try to miniaturized that 

patch size and try to obtained a good and fair result with 

help of that. we put a patch W = 30 actual length of the 

patch, L = 34 mm. Y0 = 13.105 W1=1.5 W2=1..5  

 
Fig. 13:  2*1 patch 

for a miniaturization purpose. Hear all terms that are present 

in a mm range and a substrate that we are use is silicon and 

that width is 0.60394 mm 

Hear also a bandwidth of a overall system improved in  

compare to previous or sample antenna which we use in this, 

hear I improved the bandwidth by 5.5 % as we know that 

higher bandwidth allows us to improve a system quality. 

 
Fig. 14: Return Loss Characteristics of P1 

 
Fig. 15: Return Loss Characteristics of P2 

To improve connectivity in this system we want to improve 

a bandwidth of system or to increase a transmitter’s and 

receivers of given system 

 

Array/Dimension  2x1 2x1 miniaturized 

Length  49 30 

Width  41 34 

Feed impedance  50+0j 50+0j 

No. of antenna elements  2 2 

Substrate dimension  145 130 

Table 2 

 
Fig. 16:  2*1 patch 

Now we implement a 2x2 patch design for a same hear we 

use an actual dimensions that are used in a standard and 

compare it to a our result, we use a below basic parameter to 

create an our patch for a creating a result For P1 the width of 

the patch W = 30mm actual length of the patch, L = 30 

mm.W1=4.8125 mm and W= 1.4079 mm Hear for P1 

standard paper result P1 is a result in which we implemented 

that patch in ads. And for P2 we try to miniaturize that patch 
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size and try to obtain a good and fair result with help of that. 

We put a patch W = 25 actual length of the patch, L = 25 

mm. Y0 = 13.105 W1=1.5 W2=1.5 for a miniaturization 

purpose. Hear all terms that are present in a mm range and a 

substrate that we are use is silicon and that width is 0.60394 

mm. 

 
Fig. 17 Return Loss Characteristics of P1 

 
Fig. 18 Return Loss Characteristics of P2 

Hear also a bandwidth of a overall system improved in 

compare to previous or sample antenna which we use in this, 

hear i improved the bandwidth by 3 % as we know that 

higher bandwidth allows us to improve a system quality. To 

improve connectivity in this system we want to improve a 

bandwidth of system or to increase a transmitter’s and 

receivers of given system. 

Array/Dimension  2x2 2x2 miniaturized 

Length  30 25 

Width  30 25 

Feed impedance  50+0j 50+0j 

No. of antenna elements  4 4 

Substrate dimension  290 200 

IV. CONCLUSION AND FUTURE WORKS 

A. CONCLUSION 

Wireless applications, particularly with multiple resonances, 

put new demands on antennas pertaining to size, gain, 

efficiency, bandwidth, and more. One promising approach in 

this regard is to use fractal geometries to find the best 

distribution of currents within a volume to meet a particular 

design goal. Hear we make a three practical techniques that 

are implemented in ADS hear we change the length and 

width of a given substrate and make that as miniaturized as 

possible and make a our result as accurate as possible hear 

we use patch antenna for a comparison and create a 

miniaturized MPA system, hear we make a miniaturized-

Antenna Design for CoMP technique with computer 

simulation technology like ADS. Basically we want a batter 

connectivity and batter power distribution across the cell 

edge as well as cell area so we are experiment on different 

types of miniaturized microstrip patch antenna for finding or 

finalized a pattern for a batter for communication system. 

Hear we use miniaturization technique of microstrip patch 

antenna because microstrip patch antenna has batter 

bandwidth capability and also for a good communication 

way 
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