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Abstract
The research shows that Coordinated Multi
Point (CoMP) transmission can improve
significant gains in terms of the overall
capacity of cell and the throughput of cell-
edge user. The main purpose of this paper is
to enhance the throughput of cell and, the cell-
edge user’s, and the user equipment terminals
(UEs) in LTE-Advanced (LTE-A) systems
using CoMP[15].
In this paper we propose a scheme for
coordinated multipoint (CoMP). The transmit
power is allocated to spatial layer under the
total base station power constraint and the
per base station power constraint[1]
Keywords: LTE A, CoMP, UE, MIMO, 3GPP
Introduction
In order to maintain the competitiveness of the
3GPP cellular system, Long Term Evolution
(LTE), is developed. For downlink transmission
the technique selected is Orthogonal frequency
division multiple access (OFDMA). In this time
and frequency resources are reused in adjacent
cells, inter cell interference becomes the crucial
limiting factor. This problem can be overcome
by using interference mitigation techniques. The
mitigation  techniques  are
cancellation, interference
coordination and the third one is interference
randomization currently
3GPP [13]. However, by using these techniques
also the performance or improvements offered
by the mitigation techniques are limited since

interference
interference

investigated within

inter cell interference is difficult to remove
completely. A promising method to provide high
spectral efficiency in downlink transmission is
coordinated multi-point (CoMP) [2], It is called
as network MIMO(multiple input multiple
output). CoMP technique is one of the techniques
of LTE-A under investigation to achieve the
spectral efficiency requirements for LTE-A [3].

The advances in wireless communications such
as the use of multiple-input-multiple-output
(MIMO) systems and orthogonal frequency
division multiplexing technique (OFDM) have
managed to reduce the detrimental effect of
fading in cellular systems. Therefore, the
capacity of wireless cellular networks is mainly
limited by interference.

In coordinated multipoint transmission (CoMP)
technique, multiple base stations (BSs) share
data and channel state information via a high-
speed backbone network to coordinate their
transmissions. By multiple BSs combining
together to turn unwanted intercell interference
(ICI) into useful signals, CoMP techniques
mitigate ICI and improve spectral efficiency. In
multiple input multiple output orthogonal
frequency division multiple access (MIMO-
OFDMA) system, its channel is braked down
into parallel sub-channels in the space and
frequency domains [4], [5]. It enables flexible
resource allocation (RA) to improve the resource
utilization and throughput of the system [6]-[9]
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CoMP is a new technology based on network
MIMO. The data rates targeted by LTE-A
require a great improvement in the SINR at the
UEs, CoMP will increase data transmission rates
on LTE-A networks. By coordinating or
combining signals from multiple antennas,
CoMP technology makes it possible for UEs to
enjoy consistent performance whatever may be
the condition whether they are close to the center
of the cell or at its outer edges.

The basic principle of CoMP, is to make use of
multiple transmit and receive antennas from
multiple antenna site locations, which may or
may not belong to the same cell, to improve the
received signal quality as well as to reduce
interference, increase the spectrum efficiency
and enhance effective coverage area by making
use of the co-channel interferences. CoMP
mainly has been targeted to increase the cell-
edge UE experience, but despite of the location
it also use to enhance system throughput to UEs
those experience strong signals of different
BSs/cells. The main categories of CoMP are
inter-site CoMP and intra-site CoMP. In inter-
sitt CoMP, the coordination is performed
between BSs located at separated geographical
areas. Where the intra-sitt CoMP enables the
coordination between sectors of the same BS,
where the coordination is done through multiple
Antenna Units that allow the coordination
between the sectors. Figure 1 illustrates both
CoMP categories[14].

Fig 1 CoMP categories

The main objectives of CoOMP are
1. To mitigate the interference;
2. To provide high spectral efficiency over
the entire cell area; and

3. To increase the overall throughput
especially the cell-edge throughput . [6]

Although CoMP naturally increases the
complexity of system, it provides significant
capacity and coverage benefits, making it worth
a more detailed consideration.

The coordination in CoMP technology are as
simple as in the techniques that focus on
interference avoidance or more complex as in the
scenario where the same data is transmitted from
multiple transmission channels. In CoMP
systems, two approaches are mainly considered.
The first is coordinated scheduling (CS) where
the data is transmitted from one RRE at a time
with  scheduling with
coordination between all RREs. The second
approach is joint processing (JP) where the data
is made available at each RRE and then
transmitted from various RREs simultaneously

decisions made

to each UE. JP is achieved by means of
precoding, typically precoding matrices are
selected so that the received signal-to-
interference-plus  noise ratio (SINR) s
maximized at each scheduled UE.[13]

In this case, the transmission to a single
scheduled UE is performed by a unique RRE
(each UE receives the data from its serving
RRE), see Figure 2[15] for reference, where the
solid line indicates signal and the dotted one
indicates interference. However; the scheduling,
including weights, is
dynamically coordinated between the RREs in
order to control and/or reduce the unnecessary

any transmission

interference between different transmissions. In
principle, the set of best serving UEs will be
selected so that the transmitter beams are
constructed to decrease the interference where as
UEs, while increasing the served UE’s signal
strength. So, the cell-edge user throughput can be
improved due to the increase in the received
Signal-to-Interference-plus-Noise-Ratio (SINR)
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Interference coordination

Fig.2 Coordinated Scheduling CoMP

Finding an optimal RA for CoMP schemes so as
to maximize the sum rate is a very complicated
problem. Hence, many suboptimal strategies
have been proposed. In, RB optimization was
explored considering a single RB. Two sectors
and two UEs were considered such that each
sector serves one UE. The purpose was to
maximize the sum rate for both UEs. The
conclusion was that the optimal power allocation
is binary; either both sectors transmit with full
power or just one of them transmits at full power
and the other is turned off. In the case of multiple
RBs, an algorithm must determine which RB
should be allocated to a specific UE and how
much power should be allocated to each of the
scheduled RBs the power
limitation. An optimization problem should be
solved to maximize the sum rate subject to power

given overall

and bandwidth constraints while taking into
consideration the interference between sectors.
In, a model with two sectors and multiple RBs
was considered. It was proved that if one RB is
used by both sectors, then all RBs need to be used
by both sectors (i.e. a frequency reuse of 1).
Similarly, if one RB is used by exactly one
sector, then all RBs need to be used by exactly
one sector.

System Model

Joint pre-processing at the central unit
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Fig.3 System model. (a) Transmitter structure.
(b) Receiver structure.

The system model consist of :

1. Transmitter structure

2. Receiver structure

In the proposed schemes[ 1], the pre- and
post processing of data are used to cancel inter
user interference and decompose a single-user
MIMO channel into parallel non interfering
spatial layers. The transmit power is devoted to
the spatial layers to maximize the sum rate.
When adaptive modulation is adopted , the
transmit power is sequentially allocated to
increase the number of bits per symbol on every
spatial layer under TBPC and PBPC according to
the channel condition.

Algorithm:
Algorithm 1: TBPC
SetM ={1,2, ... ...
K={ki, k2, ....... , Kikm(},

Lk ={1,2,3...,Imk} VM, kj

Set by iji = 0 and pyij = 0Vm, kj, 1
Step 2:

Calculate Ppyr i = g(b'pr jr i + 2,
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St et BERYSTIS )

m' kj'

Step 3: TBPC

. Lmkji i
if Yioy Yme1Zkjekm Loy ﬂpnll,kj,lllz Pkji <

P, Calculate b’ =b +2

m' kj' m' kj'

IED it gejryr = 6,then Loy ir = Ly ir — {U'}
And go to step 2,

Otherwise go to step 2.

Otherwise calculate P i1 0 =

Gt sejrr T gyt BERTTESE)

Finish the algorithm

Algorithm 2: PBPC

Steps 1 and 2:These are the same as step 1 and
step 2in algorithm 1

Step 3: PBPC
If
Lm,kj
M .
Z Z z I Prmsejall® Prmjeji < PperVi
m=1,ickm =1

Calculate b’y jryr = b'pr g jryr + 2
Ifb'mljkjr’lr = 6,then L,m',kj' = L,m',kj’ —{l'}
And go to step 2

Otherwise go to step 2.

Otherwise calculate P77 1 =

g ijr Z;n’,kj’,l’ BERTTn%_T,fjerir )

Finish the algorithm

Result :

1. LTE network
Here we have shown the CoMP network.
In this we have created the cluster of cells
and mobile users.
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2. PBPC Algorithm
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In PBPC algorithm we have plotted the
graph of number of mobile stations
verses Data rate per subcarrier. Here we
have plotted the graph for Per Base
station Power constraints.
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3. TBPC Algorithm

In TBPC algorithm we have plotted the
graph of No. of mobile stations verses
data rate per subcarrier.

In TBPC method we achieve higher data
rate as compared to PBPC
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Conclusion :

In LTE Advanced

technology by using

coordinated multipoint technology we can
achieve higher data rate as compared to normal
scenario.

It is shown that the proposed schemes

achieve higher data rate than the conventional
cellular system with multiuser MIMO-OFDMA.
The reason is that the proposed schemes can

cancel ICI

By using TBPC algorithm we can achieve
higher data rate than PBPC algorithm because
PBPC is more stringent than TBPC.

References:

1.

Dongwook Choi, Dongwoo Lee and Jae
Hong Lee, “Resource Allocation for
CoMP  With  Multiuser MIMO-
OFDMA”, IEEE TRANSACTIONS ON
VEHICULAR TECHNOLOGY, VOL.
60, NO. 9, NOVEMBER 2011

Virgile Garcia, Yiqing Zhou and Jinglin
Shi, “Coordinated Multipoint
Transmission in Dense Cellular
Networks With User-Centric Adaptive
Clustering”, IEEE TRANSACTIONS
ON WIRELESS
COMMUNICATIONS, VOL. 13,NO. 8,
AUGUST 2014

Daewon Lee and Hanbyul Seo, Bruno
Clerckx, Eric Hardouin, David
Mazzarese, Satoshi Nagata, Krishna

10.

ayana, “Coordinated Multipoint
Transmission and Reception in LTE-

Advanced: Deployment Scenarios and

Operational ~ Challenges”, IEEE
Communications Magazine, February
2012..

Erik Dahlman, Stefan Parkval, Johan
Skold, ‘4G: LTE/LTE-Advanced for
Mobile Broadband’ Second

Edition, Elsevier.

Shu Fu, Bin Wu, Hong Wen, Pin-Han Ho
and Gang
Scheduling and Game Theoretical Power
Allocation for Interference Coordination
in CoMP”, IEEE TRANSACTIONS ON
WIRELESS COMMUNICATIONS,
VOL. 13, NO. 1, JANUARY 2014

Juho Lee, Younsun Kim, and Hyojin Lee,
Boon Loong Ng, David Mazzarese,
Jianghua Liu, Weimin Xiao, and
Yongxing Zhou, “Coordinated
Multipoint Transmission and Reception
in LTE-Advanced Systems”, IEEE
Communications Magazine * November
2012

Shaohui Sun, Qiubin Gao, Ying Peng,
Yingmin Wang, Lingyang Song,
“INTERFERENCE MANAGEMENT
THROUGH COMP IN 3GPP LTE-
ADVANCED NETWORKS” , IEEE
Wireless Communications ¢ February
2013

Emmanouil Pateromichelakis, Mehrdad
Shariat, Atta Ul Quddus, And Rahim
Tafazolli, “On The Evolution Of Multi-
Cell Scheduling In 3GPPLTE / LTE-A”,
IEEE Communications Surveys &
Tutorials, Accepted For Publication
Mamoru Sawahashi, Yoshihisa
Kishiyama, Akihito Morimoto, Daisuke
Nishikawa, And Motohiro Tanno,
“Coordinated Multipoint
Transmission/Reception Techniques For
Lte-Advanced”, Ieee Wireless
Communications ¢ June 2010

Charlie (Jianzhong) Zhang Sirikiat Lek
Ariyavisitakul Tao, “Lte-

Feng, “Transmission

Meixia

ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-3, ISSUE-2, 2016



INTERNATIONAL JOURNAL OF CURRENT ENGINEERING AND SCIENTIFIC RESEARCH (1JCESR)

11.

12.

13.

Advanced And 4¢g Wireless
Communications”, Ileee Communications
Magazine February 2012
www.4gamericas.com

www.3gpp.org

Stefan Brueck, Lu Zhao, Jochen Giese
and M. Awais Amin, “Centralized
Scheduling for Joint Transmission
Coordinated Multi-Point in LTE-
Advanced”, 2010 International ITG
workshop on smart antennas

14.

15.

The 3gd4g blog, “The coordinated

multipoint transmission and reception”.

Rana Abdelaziz Mohamed Abdelaal,
“Cooperative Radio Resource
Management and Optimized Power
Allocation for LTE-Advanced CoMP
Systems” Faculty of Engineering, Cairo
University Giza, Egypt 2012

ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-3, ISSUE-2, 2016

28



