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Abstract — In this paper, the author studies on the optimization of seamless mobility in wireless network transmission. In order to 
provide to users everywhere, the ever-present in information and communication services, a variety of complementary advantages 
of wireless access technology of integrated design as an international scholars research hot spot. Eventually, simulation 
performance verified the validity of the proposed algorithm and the preponderance in reducing the probability of handoff failure 
and new call blocking. In addition, the system will maintain a higher network load, which indicates the preponderance of resource 
allocation among the entire network. 
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I. INTRODUCTION 

Seamless mobility is that the missing ingredient required 
dealing with the inefficient communication issues faced by 
the field workforces of service companies. The key enabling 
function for achieving seamless mobility and seamless 
service continuity is seamless handoffs across heterogeneous 
wireless access networks. As the satellite communications 
technology developing towards broadband and all-IP based, 
this technology trying to design integrated with terrestrial 
cellular networks to combine their most favorable part.  

A challenging issue within the integrated satellite and 
terrestrial network is to design intelligent and optimal 
vertical handoff decision algorithms. Therefore, the effective 
handoff mechanism with multi-attribute decision making 
ability is a considerable research hotspot in the field of 
ISTN. 

With the development of communication technology, 
wireless communication network transmission ability get 
great progress. However, the application requirement also 
constantly improve, the user wants to through a terminal can 
provide high-speed access network transmission rate. At the 
same time, the network not only provides E-mail, surf the 
Internet and instant chatting service etc.，but also provides 
more complex applications, such as online video 
broadcasting, wireless real time location system and 
navigation, etc. without doubt these services request not just 
in the centers of the cities and other populated areas, desert, 
coastal service such as sparse areas to provide high quality 
wireless access services. Users in order to meet the growing 
service’s needs, the future wireless mobile communication 
will be a variety of wireless access technology and system 
coexistence, complementary constitute an organic whole. 

In order to provide to users everywhere, the ever-present 
in information and communication services, a variety of 
complementary advantages of wireless access technology of 
integrated design as an international scholars research hot 
spot. 

Satellites are successful for their wide area coverage and 
speed to provide new services. Niche areas such as coverage 
for planes and ships will persist, but land masses 
convergence of fixed or mobile, and broadcasting systems 
will dictate that the only way forward for satellite networks 
is in an integrated format with terrestrial systems. Today the 
interest for global cellular networks is to define new systems, 
integrating segments offering differentiated coverage such as 
indoor, outdoor, and global. The satellite network is mostly 
immune to terrestrial events, but mainly relies on Line-Of- 
Sight communications and this could be a significant limit. 
This is the reason why an integrated/hybrid network has to 
be considered with terrestrial wireless systems cooperating 
with the satellite one. This telecommunication infrastructure 
needs to be quickly deployable, scalable, reconfigurable, and 
must manage efficient interworking and user mobility. 

The convergence of mobile and Internet technologies is 
now paving the way to the development of systems capable 
of supporting multimedia and interactive services previously 
available only to fixed users. International 
Telecommunication Union (ITU) is currently developing a 
vision of Next-Generation Networks (NGN) with the clear 
objective of providing a means for true network integration. 
The purpose of this integration is effective utilization of the 
respective strengths of each network, within the context of 
their traditional roles and mandates. These integrated and 
hybrid systems enable an NGN by seamlessly interworking 
and cooperatively combining the most powerful aspects of 
satellite and terrestrial networks, according to the Always 
Best Connected (ABC) paradigm. In particular, the satellite 
network can provide the best and most comprehensive 
coverage for low-density populations, while the terrestrial 
network or the ground component can provide the highest 
bandwidth and lowest cost coverage for high-density 
populations in urban environments. 
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II. ANALYTIC HIERARCHY PROCESS 

In next-generation wireless communication systems, a 
variety of wireless access technologies will coexist for a 
long, mutually complementation, seamlessly blend together. 

Due to various wireless access technologies in terms of 
coverage, bandwidth, delay, fitter, etc. each with advantages 
and disadvantages, so the integration between wireless 
communication networks is a general trend. In order to 
ensure that users in this new scenario heterogeneous 
networks seamlessly communicate freely handoff, the 
traditional handover control methods are no longer 
applicable, which requires handoff between a various 
heterogeneous networks technology to carry out in-depth 
exploration. With the development of economic 
globalization, the scope of human activities are also 
increasing, due to the wide satellite coverage of wireless 
access technologies make it an irreplaceable position. 
Therefore, the integration of satellite and ground hybrid 
networks design has broad application prospects; 
Meanwhile, in order to ensure that users in the converged 
network seamless roaming, smooth handoff, integrated 
satellite and terrestrial network handoff technology research 
is very essential. 

AHP is a means of decomposing a complicated problem 
into a hierarchy of simpler and more manageable sub-
problems. These sub-problems are usually called decision 
factors and weighted according to their relative dominances 
to the problem. 

The bottom decision factors are actually the solution 
alternatives. AHP selects the solution alternative with the 
largest synthesized weight. AHP performs following four 
main steps: decomposition, pairwise comparison, local 
weight calculation, and weight synthesis. 

The main characteristics of AHP are: 
1) AHP can combine qualitative and quantitative 

analysis; it is a powerful tool to assess the multi-objective, 
multi-attribute network selection. 

2) Preferred method of calculating the weight it has 
highly application value. 

3) AHP performs pairwise comparisons between the 
attributes, transforms these comparison scores into weights 
of decision criteria. 

4) Prioritizes all alternatives on each criterion to obtain 
the overall ranking of alternatives. 

Analytic Hierarchy Process consists of the following 
steps: 

The first step: determination of the objective and the 
decision factors, from the top to the lowest level of 
hierarchical structure as shown in Figure 1. 

(1) The target level is the optimal target handoff network 
that meets user QoS requirements. 

(2) Criteria layer includes two layers; first layer is four 
different types of handover decision factors, including: QoS 
parameters, network load, network cost, and network 
availability. The second layer is a belong QoS parameters 
delay, throughput, error rate, fitter and other factors, and 
belongs to the network availability and system network 
coverage radius handoff latency, etc. 

(3) Scheme Layer, consists of all candidate access 
networks. 

The satellite part of ISTN-based on ATC technology 
adopts a high power and large-size antenna design. At the 
same time, both in the ground segment or segments of the 
satellite it will support the ground popular air interface 
technologies (GSM, CDMA2000, WCDMA and WiMAX, 
etc.) The ground ATC access networks in different system 
will run on an open architecture based on the IP core cellular 
network. This design approach allows the user terminal in 
size, technology and other aspects close to the current 
terrestrial cellular networks for handsets without any changes 
to the hand-held terminal. 

The main features of integrated satellite and terrestrial 
network-based on ATC technologies are as follows: 

1 .Reverse links using satellite gateway station 
transmission reduce battery drain terminal. 

2. Spectrum reuse technique enables the terminal only 
operates in single frequency range, so reduce the complexity. 

3. Spectrum reuse technology makes between satellite 
and ground network can perform seamlessly handoff. 

4. It has a large antenna, multi-beam, compatible with the 
ground satellite air interface protocol. 

 

 
 

Figure 1.  The top to the lowest level of hierarchical structure 
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III. THE ALGORITHM  

Through the overall design of integrated of satellite and 
terrestrial network, the using of the respective advantages of 
the network can give users the best possible service 
experience, allowing users in such heterogeneous network 
environments free shuttle, seamless. Due to various roaming, 
wireless access network parameters, the user wireless 
environment and user services requirements and complexity 
of network resource adaptation, integrated satellite and 
terrestrial handover problems in the network must be a multi 
attribute decision making problems; meanwhile, all the 
above mentioned various parameters difficult to describe 
precisely, handoff decision inevitably involve parametric 
fuzzy, and normalization issue. First chapter describes the 
background and it describes the specific handoff algorithms 
description, it can be seen the whole handover decision 
process, various parameters need to be fused together. If the 
selected dimensional parameters cannot be unified or 
difficult to quantitatively describe, need to conduct the fuzzy 
processing. 

Then through some certain functions or process multiple 
calculations, finally obtain the handoff verdict consequence. 
Based on this chapter present the handoff process design 
method over integrated of satellite and terrestrial network, 
presents based on the user experience handover decision 
algorithm, finally, according to the integration of satellite 
and ground network scenarios do analysis of the network 
handoff performance. 

The problem can be described as follows. 
  ( , ( ))min f x x                                (1) 

. .    ( , ( )) 0,   1, 2, ,is t g x x i m                  (2) 

In the formula, x  is the design variable vector, f  is the 

objective function, and G is the constraint function, ( )x  

can be decided by the system analysis equation  ( , ( ))A x x . 
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In the equation, the number of MDO for the N  
subsystem. The equation (3) is a MDA (Multi-disciplinary 
Analysis) equation, in which the N  sub system analysis 
equation is determined by the subject analysis and cross 
disciplinary coupling relationship, state equation ( )x  is 
generally described by coupled differential equations. It is 
assumed that the multi-objective function of the system can 
be transformed into a single objective function of the 
equation (1) by the weighted method and the constraint 
method f . 

Simultaneous analysis and design (SAD) is the result of 
MDF. The parameters x , s and t  should be regarded as 
independent parameters with each other and unknowns, so 
that the overall reformulation to be calculted as follows. 
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where iW  is the set of PDEs. It can be seen that the 
number of unknown parameters for simultaneous analysis 
and design is larger than MDF. The structure of 
simultaneous analysis and design is an OD/ODA/OIC 
reformulation. 

Collaborative optimization is a multi-level optimization 
problem. Here, the different roles played by the system level 
and the level of discipline strong comments. In particular, it 
is allowed that the two design variables and state variables of 
interdisciplinary restrictions. Integral nonlinear program is 
introduced as the so-called surrogates 1 2, ,..., py y y of 

vector 0x . Each subject was observed, which is unknown to 
defcouple upper and the lower, they play a role similar to 
that of vector t . 
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As described before, PSO is an iterative heuristics for the 
optimization solution. It generates the continuous solvers of 
points in N  dimensional space. And it possibly close to a 
stationary point of  f x  eventually. Aiming at the current 

iteration k , the PSO algorithm creates the P sequences 

 , 1,2,...,k
jx j P . The algorithm and the calculation 

process are based on the following equations. 
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PSO belongs to the wide class of evolutionary algorithms 
and follows the natural paradigm of a bee swarm, where the 
trajectories of the bees (so called particles) are represented 

by the P sequences  k
jx . On the other hand, the vector 

1k n
jv   represents the speed of the j -th particle at 

iteration k . Finally, the n -real vectors k
jp and k

gp , for 

any k , satisfy the conditions: 
The particle swarm optimization algorithm is an 

evolutionary optimization algorithm, which is based on the 
evolution of the particle swarm and the individual. And it 
follows the natural form of the ant colony, where the ant (so-
called particle) trajectories are represented by the 

P sequences k
jx . On the other hand, the vector 1k n

jv    

representation is the so-called j -th particle velocity at 

iteration k  in the iterative process. Finally, for any value of 
k , the n  real vector, k

jp  and k
gp , are should be satisfied the 

following case and situation: 
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and 
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What's more, the parameter , , , , ,k
j j g gc r c r  are real 

coefficients which have the limitation and boundary. It can 
be seen that the parameter j  is used to represent the number 

of the calculation sequence. In addition, the superscript k is 
adopted to calculate the iterate number in the subsequences 

 k
jx . And k

jp  indicates the best solver of one local particle 

in the j -th sequence. And k
gp  is the best solver among all 

the particles. The coefficients of the calculation are selected 
by the users and decided by the detailed optimization 
problem. And the coefficients can be changed with the 
calculation process. And they are often problem dependent. 
Specially, the parameters jr  and gr  are often the value from 

0 to 1 which are parameters decided randomly. 
Among the equations above, the speed 1k

jv   is decided 

only by the vectors k k
j jp x  and k k

g jp x . But for the 

updating calculation of j -th particle, the process of the 
iteration is shown in the following: 
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where the speed 1k
jv   is decided by the P  vectors 

k k
h jp x , 1,...,h P . 

IV. RESULTS AND DISCUSSION 

As it can be seen from Figure 2 with the continuously 
increasing of session arrival rate, the number of sessions is 
also gradually increasing; when the network becomes fully-
loaded this will lead new call blocking probability to get 
higher. We can see from Figure 2, user experience (UE) 
algorithm and analytic hierarchy process (AHP) algorithm 
both have a higher rate of new calls blocking, as Figure 2 
showed that in the operation of this system both algorithms 
also have to maintain a high level of network load capability, 
due to the system is fully loaded, so new call users can no 
longer access into the system. 

At the same time, comparing to the two curves it is 
noticed that; although UE based algorithm in the mean 
throughput simulation figure slightly higher than the AHP 
algorithm, but in new call blocking probability (NCBP) 
simulation figure, UE based algorithm has a lower new call 
blocking probability (NCBP) than AHP algorithm, so the 
relative performance is better. The other two algorithms, due 
the mean throughput network load maintain a relatively low 
level, so new call blocking probability is relatively low. 

The last aspect is Number of Handoffs per Session, 
reducing the number of handoffs is usually preferred as 
frequent handoffs would cause wastage the network 
resources. A handoff is considered to be superfluous when a 
handoff back to the original point of attachment is needed 
within certain time duration, and such handoffs should be 
minimized. 

Figure 3 shows the comparison of performance regarding 
user number of handoffs of the relative four algorithms, 
should be noted that the defined conditions is: In this thesis, 
number of handoffs per session the total number of handoffs/ 
the total number of sessions. 

 

 
 

Figure 2.  The comparison result 
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Figure 3.  The comparison of performance regarding user number of 
handoffs of the relative four algorithms 

 

V. CONCLUSION 

In this paper, the author studies on the optimization of 
seamless mobility in wireless network transmission. In order 
to provide to users everywhere, the ever-present in 
information and communication services, a variety of 
complementary advantages of wireless access technology of 
integrated design as an international scholars research hot 
spot. Seamless mobility is that the missing ingredient 
required dealing with the inefficient communication issues 
faced by the field workforces of service companies. The key 
enabling function for achieving seamless mobility and 
seamless service continuity is seamless handoffs across 
heterogeneous wireless access networks. 

The purpose of this integration is effective utilization of 
the respective strengths of each network, within the context 
of their traditional roles and mandates. These integrated and 
hybrid systems enable an NGN by seamlessly interworking 

and cooperatively combining the most powerful aspects of 
satellite and terrestrial networks, according to the Always 
Best Connected (ABC) paradigm. Eventually, simulation 
performance verified the validity of the proposed algorithm 
and the preponderance in reducing the probability of handoff 
failure and new call blocking. In addition, the system will 
maintain a higher network load, which indicates the 
preponderance of resource allocation among the entire 
network. 
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