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Abstract Background/Objectives: In this paper, we have 

studied the deep learning channel allocation scheme based on 

user - patterned big data. It is an adaptive channel capacity 

management scheme through analysis of user usage pattern, 

which can allocate the optimal channel compared to existing 

system. We show that the proposed method can effectively 

manage users and improve the performance of the whole system. 

Methods/Statistical analysis: In a typical environment, 

channels are allocated considering user traffic. However, when a 

large number of users are gathered, allocation based on the 

channel capacity is mainly performed without considering the 

usage pattern of each user. In such a case, traffic usage 

increases rapidly depending on the usage pattern of the user, 

causing traffic exceeding the channel capacity, resulting in a 

problem that the performance of the entire system is greatly 

degraded. As a solution to this problem, we proposed a deep 

learning resource allocation scheme that allocates different 

channels to usage patterns based on user usage pattern big data. 

Findings: It is confirmed that the network performance 

degradation due to channel interference does not occur much by 

allocating a relatively free channel in the channel interference 

based on the user group information. Also, the proposed system 

showed relatively uniform network performance compared to the 

existing system. 

Improvements/Applications: The proposed system is 

applicable to various networks. The number of users per network 

is rapidly increasing due to the increase of IoT devices, and it is 

time to manage network resources due to the introduction of 

many IT convergence technologies. In this environment, we can 

provide smooth service through the proposed method.  

 

Keywords: Wireless communication, Deep learning, Resource 

Allocation, Physical Layers, Big data 

I. INTRODUCTION 

Recently, with the rapid spread of smart devices, IoT 

devices are also increasing rapidly. Through this fourth 

industrial revolution, dramatic changes are taking place in 

our society as a whole. Smart devices and IoT devices are 

connected to the network anytime, anywhere, and offer 

numerous services in many areas. The increase in the number 

of mobile terminals that provide various contents in various 

fields is an increase in demand for using limited channel 

resources of the mobile communication network. As the 
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number of users on the network grows, various studies are 

being conducted to efficiently allocate limited channels. 

When a mobile station requests a call, the exchange assigns a 

channel to a mobile station belonging to each base station, 

which is referred to as channel assignment [1]. The channel 

allocation schemes include a fixed channel allocation 

scheme, a dynamic channel allocation scheme, and a hybrid 

channel allocation scheme. The purpose of these channel 

allocation schemes is to implement a system that can be 

generally applied regardless of the characteristics of the 

channel, the characteristics of the base station, the control 

station, the switching center, and the channel size when the 

channel is allocated in the general-purpose network[2], [3]. 

However, existing systems exclude users' traffic priorities, 

resulting in performance degradation due to packet 

transmission errors and channel interference. In a typical 

environment, channels are allocated considering user traffic. 

However, when a large number of users are gathered, 

allocation based on the channel capacity is mainly performed 

without considering the usage pattern of each user. In such a 

case, traffic usage increases rapidly depending on the usage 

pattern of the user, causing traffic exceeding the channel 

capacity, resulting in a problem that the performance of the 

entire system is greatly degraded [4]. As a solution to this 

problem, we proposed a deep learning resource allocation 

scheme that allocates different channels to usage patterns 

based on user's usage pattern big data. We analyze the usage 

pattern of users and make big data of them, and set traffic 

generation group according to usage patterns of users. The 

group consists of user group 1 that generates the most traffic, 

user group 2 that causes traffic in the middle level, and user 

group 3 that causes less traffic. According to the user group, 

a channel optimized for the entire channel capacity is 

assigned to the traffic inducing value of each user. It is 

possible to predict the QoS degradation of the service due to 

the increase of the traffic of the user after channel allocation 

by predicting the maximum traffic caused by each user 

according to the usage pattern. Also, it can provide optimized 

service to each user based on user big data base. Thus, the 

efficiency of each channel and the delay due to the channel 

capacity are minimized, thereby increasing the performance 

of the system. 

II. SYSTEM MODEL 

Fig. 1 shows the wireless communication system. The 

wireless channel model is a 

multipath propagation 

model. This model features 
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changes over time. We also assume a frequency selective 

fading channel environment. Consider a wideband fixed 

uncorrelated diffusion channel with L path propagation in a 

complex equivalent low pass time varying impulse response 

expressed as: 
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In equation (1),   means that stands for the Dirac’s delta 

function, 1  denotes the propagation delay. 1( )t has 

meaning the path gain or loss factor for the  
thl  path. 

  1( )t is a Gaussian variable, a mutually independent 

complex number with a mean of zero and variance   . The 

delay profile due to the multi-path of the channel is expressed 

by the following equation (2) [5].  
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Fig. 1. System model 

 

A. Fixed Channel Assignment Method 

The fixed channel allocation method means that the 

initially set channel of each interface card does not change 

according to the network situation. Also, by making the 

width of the period for allocating the channel large, it means 

maintaining the allocated channel for a long period of time. 

The fixed channel allocation scheme can be divided into two 

more details. The first is the common channel assignment 

method. That is, the same channel is set in the interface card 

of each node. For example, if there are two interface cards in 

each node, then two channels are assigned to the two 

interface cards. This method has an advantage of solving the 

problem of inter-node connectivity, which is a problem in the 

method of assigning a channel to each node by link in the 

past. On the other hand, it is no different than simply setting 

up two common multi-hop networks. The second is a method 

of assigning different channels to each interface card of each 

node. That is, it refers to a method of allocating different 

channels according to a link. In this method, since the 

channel interference between neighboring nodes is reduced, 

the two nodes can communicate at the same time without 

being affected by channel interference. However, if the 

channel is not properly assigned to the interface card, the 

network may be disconnected. Since the fixed channel 

allocation method does not request information transmission 

between nodes, there is an advantage that overhead between 

nodes is not generated. On the other hand, since the channel 

allocation initially used is fixed, channel change according to 

the state of the network is not performed. This means that a 

certain portion of the network's link is always overloaded [6], 

[7]. 

B. Dynamic Channel Assignment Method 

The dynamic channel allocation method is a method of 

allocating different channels to each node periodically 

according to the network situation. In order to communicate 

between two nodes, it is necessary to use the same channel, so 

a mechanism for adjusting a separate channel is required. 

The advantage of the flexible channel allocation method is 

that it is possible to use many channels because it is possible 

to change the channel in a fluid manner, which has the 

advantage that the channel having the least interference 

among neighboring nodes can be changed flexibly. However, 

since it is necessary to have the same channel for inter-node 

communication, a channel allocation algorithm for how to 

assign a channel to each node is an important research field. 

If a proper channel assignment is not made to a node with a 

flexible channel assignment algorithm, serious network 

connectivity problems will arise. Various studies have been 

conducted to solve these problems. 

C. Hybrid Channel Assignment Method 

The hybrid channel allocation method is a method of using 

the above-mentioned fixed channel allocation method and 

the flow channel allocation method together. It is a method to 

allocate fixed channel to some interface card of each node 

and to make flexible channel allocation to other interface 

card. In the hybrid channel assignment method, the fixed 

channel assignment has two methods of assigning the 

common channel allocation mentioned in Section A and the 

different channels for each node. By assigning a common 

channel to a fixed channel, it is possible to solve the problem 

that can not guarantee the connectivity, which was presented 

as a problem of the conventional flow channel allocation 

method, and it has an advantage that it can be expressed 

through a simple algorithm. It is a method to allocate 

different channels to the fixed channel interface of each 

node. In this method, when data is transmitted in the order of 

node C-A-B, node C changes its changeable interface card to 

a fixed channel of node A, node A receives data from node C, 

The interface card is changed to a fixed channel of the node B 

and then the data is transmitted. In this way, the problem 

caused in the fixed channel allocation method and the flow 

channel allocation method can be solved. However, since 

there is no problem in unicast transmission, since the 

channels of the fixed interface card are different from each 

other in the broadcast data transmission, the channel change 

delay time is considerably 

larger than that in using the 

common channel. 
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III. PROPOSED SYSTEM MODEL 

Fig. 2 shows the channel assignment in a typical system. 

In a typical environment, channels are allocated considering 

user traffic. However, when a large number of users are 

gathered, allocation based on the channel capacity is mainly 

performed without considering the usage pattern of each 

user. In this case, when the traffic usage increases rapidly 

according to the usage pattern of the user, traffic exceeding 

the channel capacity is generated as shown in (c). As a 

solution to this problem, we proposed a deep learning 

resource allocation scheme that allocates different channels 

to usage patterns based on user usage pattern big data. 

Fig. 2. General system model 

A. Deep Learning Resource Allocation Scheme for 

Physical Layers 

The proposed system is shown in Fig. 3. The existing 

system allocates the channel of the system considering only 

the current traffic of the user. However, the traffic of the data 

used by the user changes in real time according to the usage 

pattern of the user. However, real-time tracking and channel 

allocation of such traffic changes the complexity of the 

system, and as the number of users increases, real-time 

tracking becomes difficult. We analyzed the usage patterns of 

users and made them big data sets traffic generation group 

according to usage patterns of users. The group consists of 

user group 1 that generates the most traffic, user group 2 that 

causes traffic in the middle level, and user group 3 that 

causes less traffic. According to the user group, the traffic 

inducement value of each user is expressed as P% of the total 

channel capacity. Also, the channel capacity was considered 

to accommodate N% compared to 100%. If P% > N%, more 

user traffic occurs than the channel capacity, which degrades 

the performance of the system. The channel 1 information in 

Figure 3 shows the channel capacity N% = 60%. However, 

the maximum usage amount Max P% = 65%, which User 1 

and User 3 allocated to channel 1 can cause according to the 

usage pattern, exceeds the channel capacity of channel 1. 

Based on the usage patterns of these users, we created a 

pyramid-shaped user traffic group according to Max P%. As 

a result, users are distributed according to the capacity N% of 

each channel as shown in the right figure, so that Max P% 

<N%. Thus, the efficiency of each channel and the delay due 

to the channel capacity are minimized, thereby increasing the 

performance of the system. 

 
Fig. 3. Proposed System model 

Fig. 5 shows the structure of transmitter and receiver. 

Analyzes the state of the channel based on the channel 

feedback data received from the user, and generates big data 

according to the usage pattern of the user. And based on the 

maximum traffic generated by the user, each user is assigned 

to a group classified by traffic incidence. Each user is 

assigned a channel according to the group to which they 

belong. We will discuss channel interference model and link 

traffic measurement for channel assignment in the next 

session. 

 

B. Channel model 

In order to allocate an appropriate channel to the 

communication nodes of the multi-channel, multi-interface, 

it is necessary to know the interference value for interference 

between the channels. In this case, the interference value 

between channels must be calculated. Interference between 

channels represents a relatively constant value between the 

near and far channels. In this paper, we calculate channel 

interference based on inter-channel spacing without 

complicated calculation between channels [8]. 

 

( , ) max(0, (2 ) )f a b a b                    (3) 

 

In order to calculate the channel interference value between 

the channel a of the node A and the channel b of the node B, 

the same equation as Equation (3) is used. | a-b | measures the 

channel spacing of channels a and b. (2 + β) is a 

non-overlapping interval between channels, and a channel 

interval value is set from a minimum of 1 to a maximum of 5 

according to a link-specific weight β. That is, it indicates the 

channel interference level that allows the channel interval to 

be determined by the value of the weight. For detailed 

numerical information on β, we can calculate link-specific 

weight β by link traffic measurement in Section C. 

C. Method Channel link traffic measurement 

In a wireless communication environment, information on 

which link transmits continuous data is required in order to 

allocate a good channel preferentially to a transmission link 

of data such as VoIP and video transmission. In this paper, 

we measure the packet transmission amount between each 

link to measure whether the link is continuously used or not. 

Since the link delivery traffic (LDT) measurement is 

performed by each node itself, there is no information 

exchange among other nodes, that is, no overhead due to link 

traffic measurement occurs. LDT can measure LDT for link 

A and link B at node 2 as shown in Fig. 4. Moving average of 

the measured LDT can confirm whether it is periodic or 

single-shot. 
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Fig. 4. Traffic measurement LDP 
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1( ) (1 )k k kLDT LDT LDT     (5) 

As shown in Equation (4), LDT is measured at a constant 

interval. The current currLDT can be obtained by measuring 

TDC (Traffic Delivery Count) during the unit time τ. The 

measured LDT is a method of weighting the current data by 

using Exponentially Weighted Moving Average as shown in 

Eq. (5). When the value of α is small, the weight of the past 

data is low, so that the noise cancellation capability is 

reduced and the time delay is reduced. On the other hand, 

when the value of α is large, the data weight of the past 

becomes large, and therefore, the noise cancellation 

capability is improved and the time delay is increased. The 

measured kLDT value is used to determine the priority of the 

link [9], [10].  

IV. SIMULATION RESULTS 

In Section 4, the performance of the proposed system is 

verified by computer simulation. As shown in Fig. 6, it can be 

seen that the network performance is improved by allocating 

a good channel preferentially to the link through which the  

traffic is transmitted through the differential channel 

allocation according to the usage pattern of the user through 

the proposed scheme. 

 
Fig. 6. Performance evaluation of proposed system 

 

In the existing system, since the traffic priorities of users 

are excluded, performance degradation due to packet 

transmission error and channel interference occurs. On the 

other hand, in the case of the proposed system, it can be seen 

that there is not much 

network performance 

degradation due to channel 

Fig. 5. Transmitter and receiver structure 
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interference by allocating a relatively free channel in the 

channel interference based on the user group information in 

which a lot of traffic is transmitted. As shown in Fig. 6, the 

proposed system shows relatively uniform network 

performance compared to the existing system. Interference 

was not generated due to one-shot data transmission on 

another link, which was a possible result. In this way, we can 

confirm that the throughput of the network can be improved 

by 1Mbps ~ 3.5Mbps through the proposed scheme in the 

multi-interface, multi-channel wireless communication 

network environment proposed in this paper.  

V. CONCLUSION 

In this paper, we have studied the deep learning channel 

allocation scheme based on user - patterned big data. It is an 

adaptive channel capacity management scheme through 

analysis of user usage pattern, which can allocate the optimal 

channel compared to existing system. We show that the 

proposed method can effectively manage users and improve 

the performance of the whole system. The proposed system is 

applicable to various networks. The number of users per 

network is rapidly increasing due to the increase of IoT 

devices, and it is time to manage network resources due to the 

introduction of many IT convergence technologies. In this 

environment, we can provide smooth service through the 

proposed method. In the future, it is necessary to study 

techniques for regional channel optimization by analyzing 

the usage patterns of users by region. 
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