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Abstract  In the next generation of wireless mobile communications, it can be visualized that
heterogeneous networks including 3G cellular networks and WLAN are demanded to co-operate
user-friendly in a seamless manner. Service load balance among radio access points is very impor-
tant for improving performance of integrated 3G/WLAN networks. One of the key factors for
network load balance is mobility of users, which causes disproportional distribution of services in
time and space domain. In the paper, a new dynamic load balance scheme based on mobility and
service awareness (DLB-MSA) is proposed, aiming to match traffic load with radio resource con-
figurations at each radio access point. The DLB-MSA scheme is paid attention to underlying us-
ers, whose velocity and service arrival probability are main parameters for joint session admission
control in 3G/WLAN networks. Furthermore, a new mobility model is raised and analyzed by
Markov theory for performance analysis of heterogeneous networks. It is based on bi-dimensional

velocity classification and state transition, which is fit for mobility simulation of both vehicle us-
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ers and pedestrian users.

Finally, based on this mobility model,

performance of DLB-MSA

scheme is verified by numerical results. It not only reduces call blocking probability and improves

throughput of 3G/WLAN networks, but also minimizes vertical handoff rate.
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munications, the overburden of hotspots is further severe.
The main target of integrated 3G/WLAN networks is to sat-
isfy users’ requirements and improve utilization efficiency of
radio resources. Many worldwide organizations and projects
have paid attention to researches on cooperative 3G/WLAN
networks, including 3GPP-LTE, E2R, WINNER. ETP of

FP7, etc. It is one of the main reasons that the dispropor-
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tional distribution of mobile users and services in time and
space domain for performance reduction in hotspots, as well
as radio resource waste in other districts. However, most re-
searches are focused on active users with several assumptions
on user mobility and session handoff, but losing sight of un-
derlying users. And due to the uncertainty of users’ mobili-
ty, it is difficult to draw an optimal mobility management
mechanism for 3G/WLAN networks. Mobility model is very
important in support of network management and perform-
ance analysis in next generation heterogeneous wireless net-
works. In this paper, mobility characteristics of underlying
users are further studied. And a new mobility model is raised

and analyzed. Furthermore, a new scheme on joint session

admission control is proposed on the basis of this mobility
model. So dynamic load balance among heterogeneous access
points is realized, and performance of 3G/WLAN network is
improved.
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