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Joint Optimization of User Association and Resource
Allocation for Millimeter-Wave Integrated Backhaul and Access Network

1,2 1 .. 1 1
MA Zhongyu *“, LI Bo', YAN Zhongjiang , YANG Mao
1.School of Electronics and Information, Northwestern Polytechnical University, Xi’an 710072, China;
2.College of Electronic Information Engineering, Lanzhou Institute of Technology, Lanzhou 730050, China

Abstract: Since the millimeter wave integrated backhaul and access network ( mm-Wave IBAN) can divide the re-
source ratio between the access and the backhaul link as needed, there is a huge advantage in the improvement of
the utilization rate for 5G communication network. A joint optimization method of user association and resource allo-
cation is proposed and implemented for the mm-Wave IBAN from the perspective of the maximization of the trans-
mission traffic in the whole network. The joint optimization problem of the user association and the resource alloca-
tion is formulated as a combined non-convex optimization problem, and then the problem is decomposed into two
sub-problems. The first sub-problem, which is aimed at the maximization of the whole access rate, is the problem of
the user association under the condition of the match between the access rate and backhaul rate. The second sub-
problem, which is aimed at the maximization of the whole traffic of the network, is the problem of the resources al-
location between the access link and backhaul link. The artificial immune optimization algorithm (IOA) is used to
solve the first sub-problem. After that, the optimal transmission resource ratio between the access link and backhaul
link is obtained according to the differentiating of the expression for the whole traffic. The simulation results show
that the proposed method has more gains in the improvement of the whole network traffic when compared with the

user association mechanism based on the nearest distance.

Keywords: 5G millimeter wave ;integrated backhaul and access network (IBAN) ;user association; resource allo-

cation; immune optimization
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