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Abstract

With the continuous development of network technology, traffic and the number of terminals in the
communication network has increased sharply, resulting in a significant increase in the complexity
and load pressure of network transmission. Unload some services from the primary network to the
secondary network or edge computing nodes to relieve the pressure on the primary network and
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improve the overall network service quality. This paper studies the traffic offloading algorithm un-
der the constraint of delay QoS requirements. Combining the theory of effective capacity and effec-
tive bandwidth, the QoS requirements of statistical delay can be satisfied under high load conditions.
Based on queuing theory, effective capacity theory and effective bandwidth theory, the delay anal-
ysis model is constructed, and the traffic offloading algorithm is designed. Based on the service rate
of different networks, the corresponding delay violation probability is solved. On this basis, the
maximum arrival rate supported by different networks is calculated, and the weight of service traf-
fic is assigned. In this way, the dynamic unloading of service traffic is realized, and the optimal uti-
lization of network resources and the improvement of system performance are ensured. Simulation
results show that the algorithm can effectively reduce network delay and improve network stability
and service quality under the delay QoS constraint.
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Figure 1. The service rates vs. supported maximum arrival rates
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Figure 2. The delay thresholds vs. supported maximum arrival rates
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M F
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clc; clear all;
syms R;
threshold = 1073; % The threshold of delay-violation probability.
acpErr = 10™%; % Acceptable error for bandwidth estimation.
C=6:7,
delay Target = 10;
for k = 1:1 ength (C)
KS =C (k);
for i = 1:1 ength (delay Target)
High = C (k);
Low = 0; % Determine the lower bound.
1=1;
while (Low < High) % Start to perform binary search algorithm.
Mid (k, 1) = (High + Low) / 2;
f Theta = @ (x) Determine Aggregate Theta (Mid (k, 1), KS, x);
initial Theta = Range Theta ();
initial Theta Num = length (initial Theta);
theta Tmp = zeros (initial Theta Num, 1);
for j = 1:initial Theta Num
theta Tmp (j) = f solve (f Theta, [initial Theta (j)], optimset ('Display’, 'off"));
end
MTheta Value= max (theta Tmp);
syms delay;
f Delay = (-MTheta Value * Mid(k, 1) * delay) — log (threshold );
delay Value = solve (f Delay, delay);
delay Value = double(delay Value);
if (abs (delay Value — delay Target (i)) < acpErr)
R_estimation (k, i) = Mid (k, 1); % Determine the super martingale bandwidth.
break;
else
if (delay Value — delay Target (i) <0)
Low = Mid (k, 1);
else
High = Mid (k, 1);
end
I1=1+1;
end
if (High = Low)
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f printf ('this is an error’);
break;
end
end
end
end
function [fsp] = Determine Aggregate Theta (lamda, C, theta)
fsp = (lamda*(exp (theta) — 1)/theta) — C;
end
function [Initial Theta] = Range Theta ()
Initial Theta = [10e—10, 10e—9, 10e—8, 10e—7, 10e—6, 10e—5, 10e—4, 10e—3, 10e—2, 10e—1, 1, 10, 5e—10,
5e—9, 5e—8, 5e—7, S5e—6, 5e—5, 5e—4, 5e—3, 5¢—2, 5e—1, 5];

end
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