
 

 
6     International Journal for Modern Trends in Science and Technology 

 

 

 

 

 

 
 

A Novel Methodology Based on CM-MIMO for LTE 
Communication Systems 
  

Metta Pandu Ranga Rao1 | D Chiranjeevulu2 

  
 
      

 
1PG Scholar, Department of Electronics & Communication Engineering, Sri Sivani College of Engineering, Srikakulam, 

Andhra Pradesh, India.  
2Associate Professor, Department of Electronics & Communication Engineering, Sri Sivani College of Engineering, 

Srikakulam, Andhra Pradesh, India.  

 

To Cite this Article 
Metta Pandu Ranga Rao and D Chiranjeevulu, “A Novel Methodology Based on CM-MIMO for LTE Communication 
Systems”, International Journal for Modern Trends in Science and Technology, Vol. 05, Issue 09, September 2019, 
pp.-06-11. 

 
Article Info 
Received on 18-July-2019, Revised on 21-August-2019, Accepted on 01-September-2019, Published on 
06-September-2019
 

 
 
 

 

The up and coming age of remote information systems, or 5G, must address future limit limitations as well 
as existing difficulties, for example, organize unwavering quality, inclusion, vitality proficiency and 
dormancy with current correspondence frameworks. Huge MIMO offers noteworthy gains in remote 
information rates and connection dependability. It takes into account information utilization from more clients 
in a thick territory without expending any progressively radio range or causing obstruction. This outcome in 
less dropped calls, a huge decline in no man's lands, and better quality information transmission, without 
extending far the undeniably rare radio range. Agreeable enormous MIMO can accomplish a progressively 
uniform information rate among all clients, improving the framework execution for cell edge clients. This 
paper considers a monstrous MIMO remote cell framework with L cells signified as 1,2, … , L separately. 
Every cell comprises of one base station with M recieving wires and K clients furnished with just a single 
radio wire for diminished intricacy. In this paper, we accept clients utilize symmetrical pilot assets to secure 
the Channel State Information [CSI]. In this paper, framework level reproduction execution of Noncooperative 

and helpful enormous MIMO frameworks for downlink execution is exhibited dependent on current LTE 
frameworks considering various quantities of recieving wires conveyed in the base station. It is demonstrated 
that through collaboration among base stations, framework execution of cell edge clients can be 
fundamentally improved and better sign to clamor proportion (SNR), low Bit Error Rate (BER) accomplished in 
Cooperative gigantic MIMO than Noncooperative. The framework reproductions introduced in this paper give 
a perspective on the potential framework execution that can be accomplished by helpful monstrous MIMO 
innovations in 5G frameworks. 
KEYWORDS: Cooperative Massive MIMO, Signal to noise Ratio, cell edge system performance, linear signal 
processing, multiuser MIMO 
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I. INTRODUCTION 

A. Multiple-Input Multiple-Output (MIMO)   

Technology is a remote innovation that uses 

various transmitters and collectors to move more 

information simultaneously. MIMO innovation 

exploits a radio-wave marvel called multipath 

where transmitted data bobs off dividers, roofs, 

and different items, arriving at the getting 

reception apparatus on various occasions by 

means of various edges and at somewhat various 

occasions. MIMO innovation influences multipath 

conduct by utilizing numerous, "brilliant" 
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transmitters and beneficiaries with an additional 

"spatial" measurement to significantly expand 

Performance and range. MIMO makes radio wires 

work more intelligent by empowering them to 

consolidate information streams landing from 

various ways and at various occasions to viably 

build recipient signal-catching force. Because of 

the utilization of various reception apparatuses, 

MIMO remote innovation can significantly expand 

the limit of a given channel. By expanding the 

quantity of get and transmit reception apparatuses 

it is conceivable to directly build the throughput of 

the channel with each pair of recieving wires added 

to the System.  

B. MULTIUSER MIMO (MU-MIMO): 

Multi-user MIMO or MU-MIMO is an improved type 

of MIMO innovation that is picking up 

acknowledgment. MU-MIMO, Multi-client MIMO 

empowers numerous autonomous radio terminals 

to get to a framework improving the 

correspondence abilities of every individual 

terminal. Likewise it is regularly considered as an 

expansion of Space Division Multiple Access, 

SDMA.MU-MIMO misuses the greatest framework 

limit by planning various clients to have the option 

to at the same time get to a similar channel 

utilizing the spatial degrees of opportunity offered 

by MIMO.  

MU-MIMO on the downlink is particularly 

intriguing in light of the fact that the MIMO whole 

limit can scale with the base of the quantity of base 

station reception apparatuses and the total of the 

quantity of clients times the quantity of recieving 

wires per client. This implies MU-MIMO can 

accomplish MIMO limit gains with a various 

reception apparatus base station and a lot of single 

recieving wire versatile clients! This is exceptionally 

compelling since land for numerous recieving wires 

is restricted on little handheld gadgets. MU-MIMO 

has been talked about broadly in 3GPP LTE 

Advanced.  

C. Massive MIMO (multiple-input multiple-output) 

wireless technology uses a countless reception 

apparatuses with a request for greatness a bigger 

number of radio wires than current LTE 

frameworks and is a main contender for 

consideration in 5G frameworks. This will offer 

huge upgrades in both the throughput and vitality 

proficiency. As the quantity of reception 

apparatuses increments unbounded, it is realized 

that the impacts of uncorrelated commotion and 

little scale blurring can be expelled totally. That 

implies when countless client terminals are 

planned all the while over the equivalent physical 

layer asset, the channels of the considerable 

number of terminals are asymptotically 

symmetrical to one another, and both intra-cell 

and between cell client obstruction can be 

dispensed with totally through straight sign 

preparing strategies, e.g., MF (Matched Filter) 

precoding or MF recognition for the downlink and 

uplink separately. That additionally implies every 

client will be given a level blurring channel, 

implying that the divert is about indistinguishable 

in all subcarriers, so every client might be planned 

with the full data transmission, and the MAC 

(Media Access Control) asset portion booking can 

be improved and no control motioning of physical 

layer asset allotments will be required. 

D. Cooperative massive MIMO [CM-MIMO] where 

different base stations collaborate together and 

structure a dispersed reception apparatus exhibit 

to serve various clients at the same time is an 

appealing option. In CM-MIMO, client information 

just as CSI (channel state data) is shared among 

base stations that will give more degrees of 

opportunity to correspondence. Likewise, 

precoding can consider between cell impedance 

and in this way relieve between cell obstruction, 

which is particularly basic for cell edge clients that 

normally endure more between cell obstruction. 

Besides, CM-MIMO, where various base stations 

facilitate through the backhaul arrange, the 

transfer speed of the backhaul connection and 

postponement may make extra debilitations on the 

framework execution. In this paper, framework 

level reproduction execution of helpful enormous 

MIMO and non-agreeable monstrous MIMO 

framework execution is looked at under the 

uniform structure of the LTE TDD framework.  

II. NON-COOPERATIVE AND COOPERATIVE 

SYSTEM 

This paper considers a monstrous MIMO remote 

cell framework with L cells meant as 1,2, … , L 

separately as appeared in Figure 1. Every cell 

comprises of one base station with M reception 

apparatuses and K clients outfitted with just a 

single radio wire for diminished multifaceted 

nature. In this paper, we accept clients utilize 

symmetrical pilot assets to secure the Channel 

State Information [CSI], so pilot tainting isn't 

considered. 

A. Non-cooperative Massive MIMO System: 

The base station j transmits a M∗ 1 precoded vector 

. The subscript Sfj means forward connection and 

the subscript j signifies the base station list. Client 
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K in base station l gets the sign from the 

transmitted vectors from all the base stations, 

which is written as: 

....eq1 

where Pf is the sign to-clamor proportion of the 

forward connection Wkl is the perplexing free and 

indistinguishably disseminated (i.i.d.) white 

Gaussian commotion, and Gjkl is the 1 ∗ M 

channel network between client K in base station L 

and M recieving wires in base station J (see Fig. 1). 

The image GJKL contains the little scale Rayleigh 

blurring factors Hjkl and an enormous scale factor 

that records for separation subordinate lessening 

and shadow blurring and is thought to be the 

equivalent for all the M radio wires in a base station 

[1] 

. ……2 

Expect straight MF precoding is utilized, and exact 

CSI is accessible in the base station, at that point 

the base station transmits.  

…..3 

 

Where Gjkl is the 1 ∗ M channel matrix between 

user m and M antennas in base station j . The 

superscript ∗  

 

 
 

Means the Fig.1. Gjkl is channel network between 

client k in base station l and M reception 

apparatuses in base station j.conjugate transpose. 

The image amj is the transmitted images for client 

m in base station j.Substituting (3) into (1), at that 

point the got sign for client k in base station l is: 

 

…..4 

As the number of antennas M is increased to 

infinity, the channels will be orthogonal to each 

other, since  

…..5 & 6 

according to random matrix theory.  eq ...(6) Where 

in frobenius norm:The received signal for user K in 

base station L becomes: 

...( 7) 

The SINR (signal-to-interference-plus-noise ratio) 

of user K in base station  

L becomes: 

          ...(8) 

In (8), the little scale blurring impacts vanish in 

light of the fact that (5)- (6) are accepted. At the 

point when the quantity of radio wires M is 

asymptotically expanded to boundlessness, the 

presumptions of (5)- (6) will hold asymptotically, 

and (7)- (8) are genuine asymptotically. At the point 

when the quantity of radio wires m is restricted, the 

suspicions of (5)- (6) won't hold, (7)- (8) can't be 

determined. The got sign of client K in base station 

L progresses toward becoming 

.  

At that point leftover impedance will exist, as (9) 

appears. The initial 3 terms at the correct hand of 

(9) are the sign of client k in base station l, 

intra-cell obstruction, and between cell impedance 

for client k in base station l separately. 

B. Cooperative Massive MIMO System: 

As with non-helpful Massive MIMO framework, in 

agreeable Massive MIMO framework, the base 

station j transmits a M ∗ 1 precoded vector Sfj. 

What is distinctive is that every helpful base 

station precodes the sign of all the K*L clients in 

the agreeable zone simultaneously.  

 
 



 

 
9     International Journal for Modern Trends in Science and Technology 

 

 

Aditya Mallareddypeta, Kedar Cheekoty and Sandeep Reddy Surakanti : Low Cost FMCW Altimeter Radar 

where the parameters in (10) mean the same as 

those in (3). Substituting (10) into (1), then the 

received signal for user K  in base station L is: 

 

 
 

where Pf ′ is the sign to-clamor proportion for the 

forward connection, and different parameters in 

(11) mean equivalent to those in (4). As the quantity 

of recieving wires M is expanded to unendingness, 

(12)- (13) will hold. Be that as it may, the huge 

scale factor beta term for client K from various 

agreeable base stations are unique, an impact 

known as power irregularity.  

 
 

Contrasted and the non-helpful case, the SINR of 

client K will be decreased in light of the fact that the 

enormous scale factor brta term for client K from 

various agreeable base stations are commonly 

extraordinary, the mix addition of the sign power 

for client K is lower as appeared in the primary 

term at the correct hand of (14). At the point when 

the quantity of reception apparatuses M is 

constrained, the presumptions of (12)- (13) won't 

hold, between client for both intra cell and between 

cell impedance can't be totally expelled. The got 

sign of client K in base station L is appeared in (11). 

For cell edge clients, in light of the fact that the 

huge scale factor beta term for client K from 

various agreeable base stations are comparable, 

which equivalents more transmit recieving wires 

with a similar enormous scale factor, (12)- (13) 

become:    

 
 

From (15)- (16), we can see that for cell edge 

clients, where the power lopsidedness is less 

critical, the asymptotical properties will be all the 

more asymptotically obvious. That implies, (15) will 

be all the more asymptotically zero, and (16) will be 

all the more asymptotically drawing closer to ML 

beta term . Thusly, contrasted and the 

non-agreeable case, the SINR will be higher in light 

of the fact that the mix increase of the sign power 

for cell edge clients as appeared in (16) is higher 

and between client for both intra-cell and between 

cell obstruction is lower as appeared in 

(15).However, for cell focus clients, it is the inverse 

and framework execution might be corrupted on 

the grounds that power lopsidedness is 

increasingly critical, the blend addition of the sign 

power is little and between client impedance still 

exists, as can be confirmed in the framework 

reenactment in next area. So helpful enormous 

MIMO can accomplish an increasingly uniform 

information rate among all clients, improving the 

framework execution for cell edge clients and 

debasing the framework execution for cell focus 

clients. The general cell normal framework 

execution relies on both the exhibition gain for cell 

edge clients and the debasement for cell focus 

clients. 

 

III. SYSTEM LEVEL SIMULATION 

 

A. System Level Simulation Setup: 

The framework level reenactment is run utilizing 

Matlab . The framework reproduction setup is 

halfway founded on LTE large scale cell framework 

recreation gauge parameters as appeared in Table 

I. Seven omni-directional locales are recreated with 
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10 single-radio wire UEs in each site outfitted with 

15, 25, and 50 transmit reception apparatuses 

with ULA (Uniform Linear Array) arrangements 

individually. The way misfortune model of 3GPP 

36.942 urban model is utilized The TDD duplex 

mode is expected, where the downlink channel 

network can be gotten through TDD channel 

correspondence from the uplink channel grid. A 

framework data transmission of 20 MHz and 

all-client full transfer speed planning are utilized, 

which means every one of the 10 clients in every 

cell are booked simultaneously to the full 

transmission capacity. In the recreation, for 

rearrangements of representation, we accept that 

all the framework transfer speed is accessible for 

downlink information transmission in each sub 

outline. The net framework throughput for a 

particular TDD uplink-downlink arrangement can 

be effectively inferred. In the recreation downlink 

MF precoding is used. Fig 2.. UE throughput CDF 

for non-helpful and agreeable gigantic MIMO with 

15 transmits recieving wires.  

 

 
 

Figure 2 demonstrates the UE throughput CDF 

(Cumulative Distribution Function) for non-helpful 

and agreeable gigantic MIMO with 15 transmit 

recieving wires conveyed in each eNodeB. Table II 

additionally abridges the 5% client throughput and 

cell normal throughput for both non-helpful and 

agreeable monstrous MIMO. It is seen that 5% 

client throughput is expanded altogether from 

about 2.7 to 7.2 Mbps, while middle client 

throughput is diminished from around 9 to 7.8 

Mbps, and the cell normal throughput is 

diminished from about 86.3 to 77.1 Mbps. 

B. 25 Transmit Antennas: 

Figure 3 demonstrates the UE throughput CDF for 

noncooperative and agreeable enormous MIMO 

with 25 transmit radio wires sent in each eNodeB. 

It is seen from Fig. 3 and Table II that 5 % client 

throughput is expanded essentially from around 4 

to 10.5 Mbps, while middle client throughput is 

diminished from about 13.5 to 11 Mbps, and the 

cell normal throughput is diminished from about 

123.0 to 112.2Mbps. 

 
Fig.3. UE throughput CDF for non-cooperative and 

cooperative massive MIMO with 25 transmit 

antennas. 

 

C. 50 Transmit Antennas 

Figure 4 demonstrates the UE throughput CDF 

(Cumulative Distribution Function) for 

non-agreeable and helpful enormous MIMO with 

50 transmit recieving wires sent in each eNodeB. It 

is seen from Fig 4 and Table II that 5 % client 

throughput is expanded altogether from around 4 

to 15.2 Mbps, while middle client throughput is 

diminished from around 19 to 17.5 Mbps, and the 

cell normal throughput is somewhat expanded 

from about 175.5 to 175.9 Mbps. 

 
 

Fig.4. UE throughputs CDF for non-cooperative 

and cooperative massive MIMO with 50 transmit 

antennas 

D.  SNR VS BER: 

As the fig demonstrates the contrast between two 

non agreeable and helpful ,BER diminishes when 

number of radio wires increments as SNR (sign to 

commotion proportion) augments upto some 

degree.  
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The above cases show that the helpful enormous 

MIMO can essentially improve cell edge clients' 

framework execution, though the cell normal 

framework execution is marginally corrupted or 

kept up. 

 

IV. CONCLUSIONS 

In this paper, framework level reproduction 

execution of noncooperative and agreeable gigantic 

MIMO frameworks for downlink execution is 

displayed dependent on current LTE frameworks 

considering various quantities of recieving wires 

conveyed in the base station. It is demonstrated 

that through collaboration among base stations, 

framework execution of cell edge clients can be 

altogether improved, while cell normal throughput 

is marginally debased or kept up inferable from the 

power irregularity for the cell focus clients. The 

framework recreations introduced in this paper 

give a perspective on the potential framework 

execution that can be accomplished by agreeable 

enormous MIMO advancements in useful 5G 

frameworks. Future research will be on framework 

execution assessment of helpful monstrous MIMO 

just for cell edge clients dependent on 3D channel 

models. 

 
 

 

REFERENCES 

[1] T. L. Marzetta, “Noncooperative Cellular Wireless 

with Unlimited Numbers of Base Station Antennas,” 

IEEE Transactions on Wireless Communications, 

vol. 9, no. 11, pp. 3590–3600, Nov. 2010. 

[2] F. Rusek, D. Persson, Buon Kiong Lau, E. G. 

Larsson, T. L. Marzetta,and F. Tufvesson, “Scaling 

Up MIMO: Opportunities and Challenges with Very 

Large Arrays,” IEEE Signal Processing Magazine, vol. 

30,no. 1, pp. 40–60, Jan. 2013. 

[3] Hien Quoc Ngo, E. G. Larsson, and T. L. Marzetta, 

“Energy and Spectral Efficiency of Very Large 

Multiuser MIMO Systems,” IEEE Transactions on 

Communications, vol. 61, no. 4, pp. 1436–1449, 

Apr.2013. 

[4] C. He and R. D. Gitlin, “Limiting Performance of 

Massive MIMO Downlink Cellular Systems,” in 

Information Theory and Applications Workshop (ITA), 

Feb. 2016. 

[5] R. W. Heath, T. Wu, Y. H. Kwon, and A. C. K. Soong, 

“Multiuser MIMO in Distributed Antenna Systems 

With Out-of-Cell Interference,” IEEE Transactions on 

Signal Processing, vol. 59, no. 10, pp. 4885–4899, 

Oct. 2011. 

[6] R. Zakhour and S. V. Hanly, “Base Station 

Cooperation on the Downlink: Large System 

Analysis,” IEEE Transactions on Information Theory, 

vol. 58, no. 4, pp. 2079–2106, Apr. 2012. 

[7] A. M. Tulino and S. Verdu, Random Matrix Theory 

and Wireless Communications. Hanover, MA: Now 

Publishers Inc, 2004. 

[8] J. C. Ikuno, M. Wrulich, and M. Rupp, “System Level 

Simulation of LTE Networks,” 2010, pp. 1–5. 

[9] 3GPP, “TS 25.814 - V7.1.0 - Physical layer aspects 

for evolved Universal Terrestrial Radio Access 

(UTRA).” 

[10] 3GPP, TS36.942-V12.0.0-LTE; Evolved Universal 

Terrestrial Radio access.  

 


