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Abstract- Long-Term Evolution Advanced (LTE-Advanced) 

based cellular networks lead new network paradigm 

mechanisms. In this paper, we consider a load management 

scheme in wireless networks. The Discontinuous Reception 

(DRX) operation, each operation time slot provides 

appropriate network service to deliver service information. 

We also consider Markov chain to provide analysis frame for 

the network management.  
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1. Introduction 
In several decades, wireless cellular network techniques are 

dramatically developed for the wireless network services [1-

5]. And, there are additional request to satisfy explosive 

network service. The multimedia services needs diverse the 

network architectures. In the traffic management, allocated 

resource slot to each network service can be provided by the 
load management scheme [6-8].  

In this paper, we consider the load management to 

the Long-Term Evolution Advanced (LTE-Advanced) based 

cellular networks [9-16]. To manage network load, we study 

the time slot to the network resources. Also, we consider the 

Markov chain mechanism for the load management.  

The remainder of this paper is organized as follows: 

In section, we describe the Markov scheme for the load 

management. And, the conclusions are given in section 3. 

 

2. Load Management 
In the inter arrival time distribution function )(' xF , the 

exponential of the matrix xQe )(  can be represented by the 

Cayley-Hamilton Theorem [13]: 
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where the n  is the degree, and the )1,...,1,0( nkk
 are 

determined from the set of equations driven by the 

eigenvalues of )(Q  as follows 
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Here, the ),...,2,1( niui
 are the eigenvalues of )(Q , 

and can be derived by as follows 
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where 
*

 and 
*

 denote the arrival rates of normal data 

and retransmission data to origin data traffic. 

1*1w , 
1*2w , 

23w  

and 
24w .  

Hence, for 0)(x 1( ux ,
2u , andu3

)4u , the 

eigenvalues are 
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Here, 82a , 
12 20bb , )2(8 1

2

12 dbc  and 
2

11

2

112 )(4 cdbbd . Therefore, the equation (2) is 

represented by 
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From equations (10)-(14), )4,3,2,1(kk
 can be written by 
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Then, the equation (1) can be expressed as 
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Also, the matrix 1)( Q ))(( F  that the transition 

probability matrix of the Markov chain embedded at arrival 

epochs is given by 
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4. Conclusions 
The cellular networks may request more expended network 

services in the future. Hence, the resource management 

should be considered to the adaptable network architectures. 

In this paper, we consider the load management to the 

wireless networks. The wireless networks allocate the 

network resource to each network service. We consider the 

Markov mechanism to the load management in cellular 

networks.  

 

References 
[1] S. Liu, J. Wu, C. H Koh, and V.K.N Lau, A 25 Gb/s 

(/km2) Urban Wireless Networks Beyond IMT-Advanced, 

IEEE Communication Magazine (2011), Vol. 49, No. 2, 

pp. 122-129.  

[2] A. Hashimoto, H. Yoshino, and H. Atarashi, Roadmap of 

IMT-Advanced Development,” IEEE Microwave 

Magazine (2008), Vol. 9, No. 4, pp. 80-88. 

[3] S. Parkvall, A. Furuskar, and E. Dahlman, Evolution of 

LTE toward IMT-Advanced, IEEE Communication 

Magazine (2011), Vol. 49, No. 2, pp. 84-91. 

[4] B. Gilberto, T.B. Sorensen, P. Mogensen, and K. 

Pajukoski, Transmission over Multiple Component 

Carriers in LTE-A uplink, IEEE Wireless 

Communications (2011), Vol. 18, No. 4, pp. 67-73. 

[5] J.-C. Lee and G.-S. Lee, Dynamic Frequency Allocation 

in OFDMA Cellular Networks, Journal of the Korea 

Academia-Industrial cooperation Society (2013), Vol. 14, 

No. 6 pp. 2992-2998. 

[6] K. Lu, Y. Qian, H.H. Chen, and S. Fu, WiMAX 

Networks: From Access to Service Platform, IEEE 

Network, IEEE Network (2008), Vol. 22, No. 3, pp. 38-
45. 

[7] J. Huang, R.A Berry, and M. L. Honig, “Wireless 

Scheduling with Hybrid ARQ, IEEE Transactions on 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 10, Number 13 (2015) pp 33650-33652 

© Research India Publications.  http://www.ripublication.com 

33652 

Wireless Communications (2005), Vol. 4, No. 5, pp. 

2801-2810. 

[8] F. Wang, A. Ghosh, C. Sankaran, P. Fleming, F. Hsieh, 

and S. Benes, Mobile WiMAX Systems: Performance 

and Evolution, IEEE Communication Magazine (2010), 

Vol. 46, No. 10, pp. 41-49. 

[9] A. Bhamri, F. Kaltenberger, R. Knopp, and J. 

Hamalainen, Smart Hybrid-ARQ (SHARQ) for 

Cooperative Communication via Distributed Relays in 

LTE-Advanced, Proc. of IEEE SPAWC (2011), pp. 41-

45.  

[10] Y. Nam, J. Lee, and J. So, Algorithm for ARQ Feedback 
Message Transmission in IEEE 802.16m Systems, Proc. 

of IEEE ICUFN (2011), pp. 230-234. 

[11] H, Heffes, A Class of Data Traffic Processes – 

Covariance Function Characterization and Related 

Queueing Results, Bell Systems Technical Journal 

(1980), Vol. 59, No. 6, pp. 897-929. 

[12] H. yamada and S. Sumita, A Traffic Measurement 

Method and its Application for Cell Loss Probability 

Estimation in ATM Networks, IEEE J. Select. Areas 

Commun. (1991), Vol. 9, No. 3, pp. 315-324. 

[13] Pär Karlsson and Åke Arvidsson, Modelling of traffic 

with high variability over long time scales with MMPPs, 

Proc. of Trettonde Nordiska teletrafikseminariet (1996), 

pp. 141-149.  

[14] S. J. Park and J. C. Lee, Tutorial: Mobile Sinks in 

Distributed Sensor Environments, Smart Computing 

Review (2014), Vol. 4, No. 5, pp. 412-417. 

[15] C. S. Lee, D. W. Jung and K. W. Lee, Design and 

Implementation of Small Scale Electric Power 

Management System, International Journal of Control 

and Automation (2013), Vol. 6, No. 3, pp. 375-382. 

[16] J. Park, J. Kim, Novel Soft Decision Generation 

Technique for Performance Improvement of 3GPP LTE-
Advanced Systems with Multiple Antennas, Journal of 

the Korea Academia-Industrial cooperation Society 

(2014), Vol. 15 No. 11, pp.6838-6844. 

Received: Month xx, 20xx 

 


