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A New Dual Connective Network Resource Allocation Scheme
Using Two Bargaining Solution

Chon Woo Sun® * Kim Sung Wook'

ABSTRACT

In order to alleviate the limited resource problem and interference problem in cellular networks, the dual connectivity technology has

been introduced with the cooperation of small cell base stations. In this paper, we design a new efficient and fair resource allocation scheme
for the dual connectivity technology. Based on two different bargaining solutions - Generalizing Tempered Aspiration bargaining solution
and Gupta and Livne bargaining solution, we develop a two-stage radio resource allocation method. At the first stage, radio resource is
divided into two groups, such as real-time and non-real-time data services, by using the Generalizing Tempered Aspiration bargaining solution.
At the second stage, the minimum request processing speeds for users in both groups are guaranteed by using the Gupta and Livne bargaining
solution. These two-step approach can allocate the 5G radio resource sequentially while maximizing the network system performance. Finally,
the performance evaluation confirms that the proposed scheme can get a better performance than other existing protocols in terms of overall
system throughput, fairness, and communication failure rate according to an increase in service requests.

Keywords : 5G Network, Resource Allocation, Dual Connectivity, Game Theory, Bargaining Solution
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& G, : Real Time Group

LTE .
( ’ - G, - Non — Real Time Group

Fig. 1. Network Structure
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Table 1. Group Resource Allocation

Algorithm 1 Group Resource Allocation

User Number @ ~
Cluster User : G={G,. Gy}

Input Data : M(Small Cell Bandwidth),K(Macro Cell
Bandwidth)

Begin

While Not the end of A%

Calculate : G.5(5,d,r)= XNa(S,d,r)+(1—X)d
End

Result (B..B;)

While Not the end of A:

Calculate : G.9(S,d,r)= A'a(S,d,r)+(1-1")d
End
Result (B..B;)
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ViE(L,2 Ny ) G, = {6, Gy}
st b = argmin ! - (12)
i " —a W +
e
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83 AA 9=t 84 WA A7IE uietH, vt T+
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Table 2. User Resource Allocation

Algorithm 2 User Resource Allocation

Input :
Group Bandwidth : (BB

Number of Group User :
G ={1.2,, Ng}, Go={1.2,-, Ny}

Begin

While Not the end of B,
Calculate G.L.5(Z d.rg)= [\ xag(Zd)]+[(1-X")xrg]

Result : v = {o"",o"" 0"}
END

While Not the end of B,
Calculate G.L.5(Z dirg)= [\ *ag (Zd)]+[(1-X")xrg]

Result : 5% = {65, b}
END
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Table 3. System Parameters

System Parameters Value
Number of Mobile User 0-6
Number of Small cell Base Station Resource 100
Number of Macro cell Base Station Resource 50
Maximum Transmit Power 30
Low Density Parity Check Code 0.93
Overhead Rate 0.18
Number of transmitted bits according to user i 3
modulation method
Orthogonal Frequency Division Multiplexing 17
Average Symbol Rate
Disagreement Point 0
Group utility function control variable 4.7
User Utility Function Adjustment Variable 1,2 4.6/2.3
Algorithm Optimal Rate Value 0.5

roughput

4G/5G Total Th
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Number of Service Request

Fig. 2. Throughput According to Increasing
Number of Service Requests
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