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Abstract: Wireless network, to achieve load diversification and to improve end quality of service, while there
are many problems on the dropout rate of the traditional load balancing algorithm in processing throughput,
delay and business, therefore, gateway load balancing algorithm is proposed in this paper. All network load
level of the network, this algorithm will gain weight of the load in the network of small business terminal to
switch to the network load which is light. First, it defines the heterogeneous networks and network terminal
payoff function utility function which are used to characterize terminal load situation, a has strong robustness
to achieve network load balancing and to achieve a balanced use of network resource.
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1. Introduction

The integration of heterogeneous networks has become
the developmental direction of next-generation wireless
networks, wireless resources shared is the premier inten-
tion for the integration of heterogeneous wireless net-
works and reasonable heterogeneous network resource
scheduling is a key technologies to achieve efficient ra-
dio resource sharing [1-3] .Load balancing is determined
by multiple servers in a symmetrical manner to form a
collection of servers, each server has the equivalent status,
and it can provide service outside independently without
the aid of other servers. Through some sort of load ba
lancing technology that is to be sent to external requests
which are evenly distributed to the symmetrical structure
of a server, and the server receives the request indepen-
dently and responds to customers’ requests [4-5]. Load
balancing evenly gives out client requests to a server
array, aiming at providing quick access to important data,
to solve a large number of concurrent access to service
issues. Network load balancing can effectively reduce the
imbalance of resource utilization among heterogeneous
networks, rational management of network resources is
one important way. In the fusion of heterogeneous wire-
less network, terminals can carry out dynamic network
choices, accessing and switching, to achieve load balanc-
ing of the RAN in heterogeneous radio access network
(Radio access network, RAN), thereby improves network
throughput and overal performance. Currently, the net-
work load balancing research has focused on homogene-
ous network load balancing between different cells and
certain types of load balancing among heterogeneous
networks. Depended on the implementation of existing
research, methods can be divided into two categories:
one is the accessing load balancing, the other is switched
load balancing. Compared with the access-type load ba-

lancing, switching load balancing has its quick response,
fast convergence advantages. However, the key premise
of load balancing switch is correct assessment of each
cell load. For homogeneous network, the load of each
cell is available and can be stated by unified indicators.
However, in heterogeneous wireless network environ-
ment, the business type, resource alocation, and the as-
surance capabilities of service quality of the heterogene-
ous network, etc. are different. How to measure and
compare the heterogeneous network load becomes a
problem.

2. Proposed Scheme

The core of load balancing agorithm based on QOS -
awareness is. Web-based utility accessing network selec-
tion to be burdens, to be based on the weighted QOS
gains selection of subjecting to switch terminals, terminal
and network-based utility and accessibility testing nega-
tive access network to be increased selection.

2.1. Web-based utility accessing network selection to
be burdens

In order to make load balancing rapidly converge, algo-
rithms in each iteration find the heaviest load of the
whole network accessing network, and select one of the
appropriate terminal switch to other accessing networks.
According to the definition and analysis of the effective-
ness of the network utility in the section of 3.1, it can
effectively reflect the access network load conditions.
Therefore, the algorithm selects the lowest utility net-
work accessing network as a network to be burdens. If
pending burdens network denoted J1 1 , then
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2.2. The weighted selection of subjecting to switch
terminal about QoS benefit to be based on

In order to make load balancing rapidly converge, ago-
rithms in each iteration find the heaviest load of the
whole network accessing network, and select one of the
appropriate terminal switch to other accessing networks.
When the accessing network subject to reducing the bur-
dens selects to switch's terminal, it not only needs to con-
sider the quality of service experience of terminal at the
corresponding to the accessing network, namely it should
choose a lower the QOS experience in order to the user
expects to switch to other network medium to get im-
proved; and it needs to consider the users’ radio resource
utilization efficiency to be burdens in the accessing net-
work, which should tend to choose the channel condi-
tions of poor terminal to switch to other networks, in
order to terminate their treatment on resources inefficient
usage in subjecting to reducing the burdens in the access-
ing network channel. Considering two aspects as defined
in the termina i in the weighted QOS benefit function
of the RAN j isasfollows:
B @
Ji = (aﬁj +"]ij)
Wherein the weighting factor a; reflects resource utiliza-

tion efficiency of the termina i in the radio accessing
network j , which is defined as
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2.3. The selection of the accessing network subject to
be negative growth
When the terminal to be switched €| selects €, the in-

tending accessing network, for the purpose of switching
accessing networks, on the one hand, it needs to identify

whether the terminal eij is within the coverage area of

the accessing network € , and the remaining capacity of
€ can meet the minimum rate requirements of eij . That

the intending accessing network € shall meet
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Among which, r™ represents the maximum network

capacity of accessing networkse' .

On the other hand, for the benefit of rapid convergence
load balancing, you should choose a lighter network load
to be switched as the intending accessing network. Thus,
the agorithm for al the condition (7) of the accessing
network ( except the accessing terminal subject to being
switched and reducing the burdens) of a collection (re-

ferred to as eij ), select the accessing network with high-

est utility network , as the purpose of the accessing net-
work terminal to be switched, the network to be negative
growth can be expressed as
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3. Experimental Results

-6-QALBA

14 —-HDLBA

Swallow /(M .8)

50 100 150 200 250 300 350
. . 1
Business flow rate on average (Kit.s-";

400

Figure 1. The Throughput of Whole Network
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Figure 2. The Throughput of Various Business

Figure 1 and Figure 2 show that the changing situation
of real time constant bit rate and real time constant varia-
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ble bit rate, average packet loss rate and packet delay
variation when the average rate of each connection from
50Khit /s increased to 400Kbit /s. As can be seen, the
proposed gateway load balancing algorithm significantly
reduces the rea-time variable rate, packet loss rate and
packet delay; while the average delay and packet loss rate
of real-time business a constant rate in the two algorithms
is basically to keep unchanged. It is because the priorities
safeguard mechanism of 802.16 networks for real-time
business with a constant rate can guarantee QOS service
of real-time at a constant rate, while the two agorithms,
which can ensure a constant rate of real business users,
aways stay in the 802.16 network, and get a guaranteed
quality of service.

Figure 2 shows as the load increases, the proposed gate-
way load balancing algorithm can significantly improve
the throughput of the whole network. Figure 4 shows the
throughput of the two agorithms of different business
changes. For real-time and non-real-time variable rate
business operations (Non Rea Time, NRT), QALBA
algorithm’s performance is significantly better than
HDLBA algorithm; and this algorithm can always meet
the real needs for traffic throughput at a constant rate.
With the increase of user’s average traffic rates, the net-
work throughput of the users is gradually increased, be-
cause the QALBA agorithm can split the IP flow of the
users service into two sub-streams, which can be inserted
two networks at the same time, when the load of the two
nets are high. The load balancing between networks is
achieved and the network resources are rationa allocated
when the load isrelatively light, so the throughput of

4. Conclusion

Among them, the universality of network utility to hete-
rogeneous network makes heterogeneous network load
comparability comparable, able to achieve switching
between heterogeneous network load balancing. Simula-
tion results show that the proposed gateway load balanc-
ing algorithm can improve integration of heterogeneous
network throughput, reduce business latency and packet
loss rate, with strong robustness to achieve network load
balancing and to achieve a balanced use of network re-
Sources.
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