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( An Efficient Network Resource Reservation Mechanism with Mobility
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Abstract

The handover between different radio access networks, especially where their coverage overlaps; suffers various
complications since the different access networks provide different service characteristics. One way to reduce service
interruptions and QoS (i.e., bandwidth, throughput, delay) degradations during the inter-technology handover is to reserve
the required resource in advance. The resource reservation algorithm should minimize the handover latency and maximize
the resource utilization based on the accurate estimation on mobile’s location, velocity, movement pattern and service
requirements. In this paper, we propose a resource reservation algorithm based on the mobile terminal velocity and the cell
selection probability, which maximizes resource utilization and reduces network overhead. We compare the proposed
algorithm with PMS(Predictive Mobility Support) and VCDS(Velocity and Call Duration Support scheme) based on 3-layer
network model under various scenarios.
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Fig. 1. Horizontal Handovr.
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Table 2. SC areas determined by velocity in each
environment,
X=%5 1| A=l A=08 | A=05 | A=03 | A=01
x=10 127 129 109 80 3
x=30 82 89 87 70 31
x=60 61 70 74 63 30
x=120 15 55 64 58 29
x=200 36 46 57 54 29
x=250 3 44 56 53 2
E 3 #ZY £59o SC 9y HIEE ot
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Table 3. The average, maxmum, and minimum values
determined by velocity in each environment.
T 7 A=l A=08 | A=05 | A=03 | A=01
avr 59 63 72 63 31
max 360 360 360 360 360
min 33 4 56 53 28
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// pseudo code
# o] tijl 0] B4 ¢S S % B AE WS A9
struct infoMN
{
unsinged int MN_SERVICE; // A gt} MuA el]]
unsinged int MN_VELOCITY; // @A) ©29] Mu| A &5
unsinged char MN_LAYER; // @A ©2o] MulA~ vt Q& A%
unsigned char MN_STATE; // @A) ©%2] Aul X Ae)
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unsigned char MN_NoSC; / SCUH&] AP ofjekat Ale] 4=
}MN;

e g AF

void main()

{

while(1) // {HEE
{
interval(300);

11 F713(300ms) 0.2 2ol 3 ARG +3 ANt
VELOCITY_CHECK(MN.VELOCITY, MN.STATE, MN.LAYERY);
}

}

o]

b

=, A A, A FA AS FRE FRH do]
E
VELOCITY_CHECK(unsigned int vceMN_VELOCITY, unsigned
char veMN_STATE, unsigned char veMN_LAYER)
{
/I MN_STATE 0 : AH]2x ARS- Q1 1: M| A &
switch (MN_STATE){

case 0: MN.MN_LAYER = v¢eMN_LAYER;

break;
case 1: CLASSFICATION(veMN_VELOCITY,
veMN_LAYER);
break;

}

# @A L o] TS L ME NUA AT ARE Gulo|E
CLASSIFICATION_LAYER(unsigned int cIMN_VELOCITY,
unsigned char cIMN_LAYER)
{
if (c(IMN_VELOCITY ==0) {return cIMN_LAYER ;}// Don't
operation
if (IMN_VELOCITY <=30 || ¢cIMN_VELOCITY > 0)
{ MNMN_LAYER=1; -
return COMPUTATION_CELL_CONDITION();
} .
if (cIMN_VELOCITY <=120 || cIMN_VELOCITY > 30)
{ MNMN_LAYER=2;
return COMPUTATION_CELL_CONDITION();
}
if (cIMN_VELOCITY > 120)
{
MN.MN_LAYER =3;
return COMPUTATION_CELL_CONDITION();

=
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void COMPUTATION_CELL_SELECTION()
{
unsigned int time;
unsinged int requried_channel;
unsigned int now_channel_state;
now_channel state = CELL_CHANNEL_STATE();
required_channel = MN.MN_SERVICE;
time = CELL.COVERAGE / MN.MN_VELOCITY;
if(required_channel < now_channel_state)
return MN.MN_LAYER,;
else
{
MN.MN_NoSC++; //SC8 & sy 7}
return MN.MN_LAYER;
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E 4 O ¥y uf 4 =(Case A A=1, ASC=better case)

Table 4. Number of cells within moving direction ®(Case
A A=1, ASC=better case).

9% &=
scheme [, vh | kmvh | 120kmvh | 0km/h | &= 322
27] SC 9 18 18 18 X
PMS 16 16 16 16 X
VCDS 0 12 14 14 (¢}
SIR 0 4 2 2 0]

¥ 5 ¢ 99 o A =(Case B A=1, ASC=worst case)
Table 5. Number of cells within moving direction ®(Case
B A=1, ASC=worst case).

| 0% &%
scherme | wh | 30ko/h | 120kmv/h | 250kmnvh | &= 2.8
%71 SC| 2 2 2 29 X
PMS | 16 16 16 16 X
VCDS | 0 12 1 1 )
SR 0 4 2 2 )
E 6 RSVP ZAlE #sl 27sE oAIX| £ (Case

A A=1t0=300 sectt=30sec, n=10)
Table 6. Number of messages needed for RSVP session
undate{Case A A=10=300 sectt=30sec, n=10).

% &=
Schetme [ b | 30kmy/h | 120kmvh | Z50kmvh | S =221
z71sC| % | 18 B8 | 18 X
PMS | 160 | 160 | 160 | 160 | X
veDs | 0 ™ | 40 | 10 | o
SR | 0 0 | 2 | 0
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Table 7. Number of messages needed for RSVP session
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ol &%
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