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Abstract

In this paper, the basic frame is 3G wireless
network, however, concern with actua wireless
network, the change of bandwidth caused by
handoff in base station from mobile host (MH) isto
maintain the service quality for multi-media video
play. The method of this research is to make use of
location of MH, direction of movement, and state
of speed, and coordinates with neural network
system to estimate on target cell. Meanwhile, in
order to avoid processing early for target cell
results in the idle waste of resource, in this system,
we present a scheme for Soft Resource Reservation
to let reserved resource become really active upon
MH enter into the boundary of the cell.

Viewing from the point of application, in
order to solve the negative influence of Handoff
Delay for multi-media play, in this system, we
adopt mechanism of multi-rate for transmission to
separate multi-media stream into Base Layer and
Enhancement Layer. Besides, in the resource
alocation, Base Layer has the higher priority to
sustain a normal reception of packet for Base Layer
and let the process of playing not be interrupted.
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1.Introduction

Mobile phone let's us can dia to talk while
walking, and Internet network provides us versatile
information services. Now, the features of these
two technologies are integrated to form 3G
wireless network for application. It brings a totally
new communication to get information for trading,
education, and entertainment so as to create a
brand-new world of mobile information. Presently,
it progresses toward the direction to integrate with
multi-media network, thus installing multi-media
information on mobile unit is no longer a dream
only [1-4].

However, although the transmission mode of
multi-media with quality guaranteed is widely
discussed in many papers, data transmission rate is
lower than wired network in the wireless network.
Meanwhile, because of the transmission is exposed
under atmosphere, the signal will be faded for the
sake of distance and is very easily interfered by
outside environment. Therefore, the problem of
packet loss, connection jitter, etc. is more easily
caused [5-7].

Besides, under environment of wireless
network, MH isn't only fix at access point but roam
among the cells. That result in inevitable handoff
during the transmission. Special for the next
generation of wireless network, in order to get



higher transmission capability, macro-cell adopts
high frequency with low power rate. As to the
smaller scope of Micro-cell or Pico-cell mode, the
occurrence of handoff becomes more frequent.

Multi-media video has featured with
continuance, so over long delay or interruption will
be affected greatly to the quality of play for the
user. In order to let multi-media video can be
played continuously, many researchers raise the
mechanism of reservation [8-11]. When MH user
requests for multi-media, the process of reservation
will function around cells. Thus, the better QoS can
be provided at handoff and keeps lower connection
dropping probability.

The Figure 1 indicates that when MH at Cell
A, the advanced resource will be reserved for Cell
1,2,B,6,7,8. When MH at Cell A Handoff to Cell B,
the process of reservation will be changed to Cell
2,3,4,5,6,A nearby Cell B. Asto the Cdl 1,7,8, for
not nearby Cell of MH, the original reservation
resource is released ssmultaneously at completion
of Handoff.

O Release resource

Reserve resource

O Not change

Fig.1 When MH moves, the change of reservation

for resource

Volume of reservation and rate of use is a
matter of tradeoff, and the resource of wireless
network islimited. When MH stays continuously at
the same location and no action for handoff, the
resource for reservation becomes a waste.
Therefore, we present Soft Resource Reservation
Scheme in this study. In addition to meet the

demand of multi-media play, we reduce gresatly the
problem of over low rate for the use of resource
caused by surplus reservation.

To cope with the influence resulting from the
change of network transmission rate, a mechanism
of scalable video coding for solution has been
raised. Refer to Figure. 2, original video data can
be encoded into multi-stream. Among it, a basic
-stream can be decoded into rough image. While,
other sub-streams can be applied for enhancement.
Although Enhancement layer streaming is unable
to play from encoding alone, the quality of image
can be upgraded after combination with base layer
streaming [7,12]. Through encoding of multi-media
video streaming, the traffic type can be set
according to the requirement of the users and the
present condition of network.

In this paper, the proposed scheme includes
call admission and specific reservation to guarantee
QoS requirements. When MH has reached the
overlap scope between two cells, neural network
will estimate the possibility to enter into target cell
to active for reserved resource. Through this initial
action, the improper reservation resource resulting
in low rate of use nearby cell can be avoided, and
MH unable to get resource required resulting in
interruption of multi-media play at handoff could
be reduced.

The important points of this paper are
specified below. In the second section is to
introduce the various methods to process for
resource reservation in the wireless network. In the
third section is to describe the frame of system for
proceeding, including introduction of environment,
operation flow, and solution points. In the fourth
section is the result of this simulate laboratory, and
the conclusion of this study is listed in the fifth
section.
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2. Resourcereservation

In the transitional period of handoff, using the
resource reservation and high-speed state of
resource allocation can reduce the dropping
probability of handoff call. On 3G wireless
multi-media network, in order to increase the
capacity, cell is changed for a smaler frame to
increase greatly the channel reuse and data
transmission rate. However, this causes the handoff
frequency increased grestly at different cells for
wireless user.

Carlos Oliverira et a. [8] raised Adaptive
Bandwidth Reservation Scheme. When MH user
requests for multi-media, the reservation of
bandwidth nearby cell is proceeded. Meantime,
through continuous monitor dropping probahility,
the size of reserved bandwidth pool can be changed.
Although the better QoS is provided at handoff and
keeps lower connection dropping probability, the
required bandwidth for multi-media video is quite
large. If resource reserved simultaneously for
nearby cell, then idle reservation will be created
easily resulting in over large probability for new
call blocking and low rate of use for bandwidth.

Base layer
decoded video

Enhancement layer
decoded video

D. A. Levine et a. raised the concept of
Shadow Cluster [9]. Cel will exchange MH
location and movement pattern, etc. information for
nearby cells after every period of time to predict
handoff MH and
unnecessary reserved waste. But, this scheme shall

probability  for reduce
be resulted in large overhead of BS for huge
information exchange volume between cells.

GS. Kuo et da. raised one Semi-Reservation
Scheme [10] to set 100% for total rate of nearby
cells moved from MH. In other words, when a
certain cell of MH has higher handoff probability
and simultaneously low down handoff probability
for other cells, the total valueis still fixed at 100%.
Basically, this assumption is no problem. But,
when MH dtill stays at fixed location without
Handoff, then reserved resource is unavoidable to
be awaste.

If the reserved resource in the cell can expert
the effectiveness, it depends on whether MH will
enter into that cell. Therefore, if the movement
pattern of MH can be held, then it helps to upgrade
the effect for resource reserved and also increase
the use rate of resource. Many researchers who use
MH historical movement pattern predict entering
into the cell and the occurrence of handoff.



However, the models from data anaysis and
statistical record, they are most suitable for big cell.
Because in the small cell with shorter scope of
function for wireless signal, the occurrence
frequency of handoff become higher resulting in a
smilar random situation for the wireless user.
Therefore, the profiles of any user will become
ineffectiveness.

However, ordinaly MH will not change
greatly the direction or speed of movement, so the
current location, movement speed, and movement
direction of MH ill can provide some useful
information as reference to predict target cell.
Under this assumption, Yu et a. [11] constructed a
model to describe random situation of movement in
the smal cell for wireless user. After having
obtained the location of coordinates, movement
speed and direction of MH, then through Back
Propagation Neural Networks, the classification
can be proceeded to figure out the possibility for
MH to leave current cell and enter into a specific
cell. Thiskind of method is used for initial stage of
MH to reserve an estimated resource at nearby cell
without exchanging the MH current location for
each individua cell so as to reduce greatly the
overhead consumed for network monitor and
exchange information. However, this causes
another problem, refer to Fig. 3. From initial call of
MH to entering into cell will spend a certain time,
and during this period, movement direction and
state of speed might be changed. Therefore, it is
difficulty to infer target cell correctly for
appropriate resource reservation only basing on
preliminary information. Meanwhile, the speed
could affect the time of MH into specific cell, but
inappropriate use to predict target cell.

Bandwidth reservation and use rate of
bandwidth is a problem of tradeoff. Under wireless
network environment, the useable resource is

prohibited. Specially, under the circumstance of
increasing requirement on multi-media day by day,
improper system reservation results in less system
capacity and creates more negative influence to
QoS. While, Back Propagation Neural Networks
can go through supervision-type of learning to
proceed the training with current existing value of
MH and information of target cell. Therefore, when
system proceeds for a new set of information, the
probability for entering into a specific cell can be

Cell3

Fig. 3. Movement pattern illustration of MH

The important point of this study is to base on
current technology and modern research, and
subject to the mechanism of multi-media video
stream layered encoding to raise dynamic resource
allocation, and when MH for movement or facing
handoff, basic play qudity can be sustained
without interruption. The raised mechanism goes
through active establishment for
reservation to judge if MH faced to handoff.
Meanwhile, making use of Back Propagation
Neural Networks to estimate the correlation on
possibility for current state of MH and entering into

resource

a specific cell to consider about resource
reservation. When the possibility of neural network
reaches a certain degree to reserve resource
formally, the influence to system caused by idle
resource reservation can be eliminated.



3. System frame design

The reguirement on multi-media application
program is able to satisfy at playing time executed
smoothly for the object of multi-media. Because of
data capacity of multi-media is usually larger than
ordinary file, if loading to Client for temporary
save and through player to play, then the user will
waste a longer time for waiting and consume big
save cost. This problem becomes more seriously
for smaller save space on MH. Therefore, using
media streaming lets users save temporarily some
part of information for multi-media at initial stage,
and the rest part will be continuously loaded with
network at the time of playing. This is the future
trend for development.

3.1 BPN-based resour ce reservation

Artificidl neural networks can be used to
compute solutions for complex problems. They
possess an adaptive feature that allows each cell
within the network to modify its state in response
to experience. The neural network can then learn or
sdlf-modify. Often, they have been used to mimic
expert systems [13]. The Back Propagation
Network(BPN)[14] model is alayered feed forward
supervised learning network model, first found in P.
Werboss dissertation at 1974. BPN provides an
effective means of allowing a computer to examine
data patterns that are incomplete or noisy.

3.2 Environment of system

Under wireless network, the useable
bandwidth will be descended according to the
distance between MH and BS, and increment of
interference power rate. Therefore, one method of
QoS Guarantee is to have the capability for
transmission priority adjustment on lined units
(Mobile Host, Base Station, Base Station Controller,
Media Sender, and Router, etc.) [15-17]

In this study, the wireless network is to
expand the current network service with sender to
MH. There are two sections in the environment of
wireless network. The Sender to BS adopts current
wired line, service quaity is guaranteed with
higher speed of Data Transmission Rate. However,
from BS to MH, the wireless is the actud
transmisson media to transfer data with lower
transmission rate. Refer to Figure 5 for the
environment of this system:

MH has the capability to receive and play
multi-media data stream. In addition to being a
transmitter and receiver, BS also has the capability
to know about power rate of MH wireless signa
and the hardware condition of MH. Base Station
Controller (BSC) is able to manage for wireless
resource, caculate different request according to
MH movement mode, handoff, and proceeding on
the arrangement for wireless network packet
priority. While, Media Streaming Server has the
capability for layered encoding and can provide
relative multi-media data streaming according to
the requirement of the user [11-12].

The transmission step of multi-media video
streaming is below:

Input Laledden Layer Output Layer ) i
N=100 S=50 R=10 1. When MH requests service from Media
training funétiadomtngafmmnmti on=trainlm
learning fundedsmingadugemi on=1 eGrepning Server, the packet will be
transfer funétiaasteandiugction=tansig
performance Penéeirmmamsel uncti onryigferred by wireless network to BS.

Fig. 4. Neura networks system
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Fig. 5. The transmission step of multimedia streaming

Subject to the mechanism of Call Admission
under MH bandwidth, etc. QoS
requirement, hardware platform delivered to
BSC, BS judges if needed to setup QoS
contract under wireless network and proceed

Control

soft reservation register at nearby cell.

BSC supervises continuously the movement
information feedback from MH to raise the
request to Media Streaming Server for
different class of encoding.

Media Streaming Server sends the object of
multi-media for layered encoding treatment
with data streaming, and through wired
network, the text of qualified class under

request is sent to BSC.

Subject to QoS Contract for Base Layer and
Enhancement Layer media data streaming,
BSC adopts the mechanism of QoS to classify
for packet priority and simultaneously

proceeds for arrangement.

Through wireless transmission signa, BS
transfers Multi-rate layered video streaming to
MH.

A contract to guarantee for service quality
from the change of bandwidth during playtime
shal be assured no destroy of QoS contract.
Therefore, the connection with handoff from other
cell a connection stage, a new call from initia
setup needs to have resource priority to avoid
interruption of communication.

3.3 Dynamic resour ce allocation

Target cell

Fig. 6. Target cell and resource reservation.



Because of in wireless network, the resource

of bandwidth is quite precious. Surplus resource

reservation will cause for much unnecessary waste

and result in problem on expansion. Hence, the

standard in this study aims at reservation for

minimum

capacity under application. The

caculation mechanism of resource reservation
raised by this study uses the distance from MH to

BC

and movement state to coordinate with neural

network to predict the target cell. When the
predicted value of target cell reaches the preset

threshold, the

resource reservation required

requests to be proceeded by the cell. As this adopts

the

mechanism of case initial, overhead caused by

MH current state from the exchange between cells

will be greeatly lowered down.

The system of resource alocation is refer

from RSVP extensong[18-19], that shown as

Figure7:
| 1
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< cLS >
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Fig. 7. Resource Allocation for Soft Reservation

Guaranteed service(GS): This allocation part
mainly is the Base Layer Streaming
Reservation Pool for MH. When the application
rate does not reach to the up limit, some part of
resource is allocated temporarily for CLS
communication. If the use rate of the resource
of this part does not reach to the up limit, then
it is unable to accept the request from new MH

to proceed for multi-media video streaming.

Controlled-load  service(CLS): This part
belongs to the scope of resource alocation used

by enhanced layer streaming for current cell of
MH. When the resource of this part is used up
and unable to get resource from GS, MH is
unable to upgrade the play quality of
multi-media with enhanced layer streaming.

Best-effort service(BES): for streaming or data
packet that unable to control, transmission is
proceeded with best-effort mode, and the
priority of resource alocation is the lowest one.
When the use rate of CLS does not reach to the
up limit, the transmission of resource in that
part will be used with dynamic state. If no
resource could be used, then it will be sent to
infinite queue for temporarily saved.

When new connection requests service, the

sender of multi-media must be confirmed to realize
if media source could adopt multi-layer encoding

layered transmission. If the sender of

multi-media is unable to provide the service, then
this kind of package will be transmission with the
best-effort mode.

If the sender could support multi-layer

Resource Allpcatigdoding, then different treatment could be used
according to Base Layer and Enhancement Layer.
Among them, the packet of Base Layer is the
essential  content for the play of multi-media
streaming, so it adopts higher class of priority.

Moreover, because MH has the mobile ability,

after instant transmission connection is set-up,
signa will be fading for far away access point
resulting in elimination of available bandwidth [20].
If use Diffserv[21-22] to simply considering about
service category for different packet transmission
priority, it is unable to provide correctly the
guarantee of QoS. Therefore, combining the
requirement on multi-media application program
and considering current state of MH location, the
mechanism to service with different treatment on
packet by different layered streaming.
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In Fig. 8 indicates the calculation flow with
dynamic resource alocation for BSC, and the
system can supervise continuously to provide
network resource for new call and handoff call that
is used as reference for resource allocation
adjustment.

Because the cell isin different geographical
location, it causes MH have different movement
state, for example, in the high population urban
area or less population of outskirts area. In addition
to passengers, automobile, etc. movement, MH
influences to a specific system. A preset value can
be dipulated according to the mode of network,
among which, m represents the proportion of
sensitive range for neighboring connection, and r
represents the resource required for Base Layer
under calculation from neural system.

4. Simulation

The cell in a smaler wireless network, the
movement state of MH is more randomly.
Meanwhile, the handoff is produced more
frequently. Therefore, it is more difficult to predict
the target cell with the user's movement state.
However, some current locations, movement
direction of MH dtill provide some useful
information. In order to comparison between
features and target cell, Back Propagation Neural
Network is adopted to classify as Model.

In plan coordinates (x,y) for cdl of MH,
movement direction, the three values are applied as
inputs, and the possible entering rate nearby 6 cells
will be regarded as outputs. There are included two

layers that each layer has hidden layers of 20 nodes.

To set the transfer function, except hidden layer
and output layer using Log-sigmoid transfer
function, another layer is to use Tangent-sigmoid as
transfer function.

The training of the BPN was continued until
the sum of the squares of the training error was less
than 0.001. If the error does not fall below 0.001,
the BPN is alowed to train until 1000 epochs. The
large number of epochs was chosen to give the
BPN sufficient time to converge if possible The
training time on the RS/6000 H80-450MHz (CPU
4,Memory 5GB, OS AlX4.3.3) was 1.5 h of CPU
cycletime on the average.

Table 1. Laboratory data direction

Assumptions
Cdll radius 1000m
Link capacity 2Mbps
Base Layer 24K bps
Enhanced Layer 32K bps
Normal distribution,
Velocity initial value mean 6km/h,
variance 4 (km/h)?
T uniform distribution
Direction initial value
Q=[-m, m]

Timeinterva T =[1sec-5sec]

Uniform distribution

Velocity variation dV = [0,2km/h]

Uniform distribution

Directory variation dQ=[-, m]

Cdll arriva model Poisson distribution(A =5)

Proportion of sensitive

m  (default 20% ,800m)
range

Resource alocation for GS |r  (default 30%)

Max Inter-packet delay 200 ms

In the beginning of simulation, a random
location of coordinates, coordinates and speed are
provided to MH, in the preset time cycle, MH will
be moved to next location subject to the
coordinates and speed. Besides, a variance for new
speed and direction can be obtained according to
formula. This step is continuously repeated until
MH leaves current cell and entersinto nearby cells.
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Fig. 9. The relationship between the user’s state and time variance.

At time Ty = kt , the MH is at the position
P(X.Yi). After atimeintervalt ,it movesto the new
position P(X1,Yk+1). The speed is changed from
(N, Q) to (N, Q) based on a randomly
generated difference (dv,dQ). After another time
interval T it will move to another position
P (X 1,Yk+ 1) @nd repeat the same process.

By making use of aforesaid formula to
produce 1000 samples, among them, the preset
current boundary, coordinates, direction and speed
entering into MH, and final stay time entering into
target cell and cell will be recorded. Further, among
them, 200 samples will be used to train for neural
network, and the remaining 800 samples will be
used to test and distinguish the neural network,
where each pattern contains three inputs and six
desired outputs.
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Fig. 10 Reserved initia location and accurate estimation.

According to Fig. 10, in the beginning to
proceed the estimation of target cell, and the
accuracy is lower. That is to say, it is unable to
provide the resource reservation accurately
resulting in idle waste of resource by a mistaken
estimation on system.
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Fig. 11. Time relation between reservation initial
location and cell in MH.

From Fig. 11, we can clearly see that MH
stays a certain time at current cell. Therefore, too
early initial reservation will result in idle waste
nearby cells. On the contrary, when MH entering
into boundary area to proceed the resource
reservation can provide better rate of use.

While in this system, we also discover that
when decrease the sensitive range, the quantity of
package required for instant treatment is increased.
Thus, the system loading capacity becomes larger
resulting in bigger dropping probability.
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Under environment of smaller cell size, the
movement route is similar to the random mode.
Making use of historicd movement data for
estimation is not a practical way, on the other hand,
making use of current state of MH can provide the
useful information. In this study, through the
training on neura network, the correlation between
input data and target cell could be obtained as the
estimation vaue for volume of reservation.
Moreover, in order to avoid early reservation
resulting in waste of resource, boundary respond
areais applied. When MH moves to a specific area,
the resource reservation is proceeded. Under
experiment, the method adopted by this study has
better effectiveness and decreases the packet loss

probability.

Moreover, instant multi-media  video
streaming of layered encoding can have high
priority for base layer streaming with dynamic
resource allocation model recommended by this
study. Thisis to assure that MH in different cell at
handoff or facing to network congestion keeps the

multi-media play continuous without interruption.
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