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Abstract— The mobility management of the mobile node are depending on the movement of mobile node, cell channel,
handover and frequency reuse. When many MN are connected in a cell or sub cell, according to the TBMM cell are
divided in two time phrase those are active and idle phrase. In check manager method the time are dynamic. It is
depended on the number of mobile node at that time. When minimum MN are connected in the cell, a new MN are want
to established the new connection or make the handover, the cell are check the free channel availability. If the channel
is available in main cell then the connection are made through the main cell or generated a request signal to the
corresponding sub cell to allocate the channel for new connection or make the handover successfully. The mathematical
analysis and simulation result are shown that the check manager are better than the TBMM and standard mobility
management methods.
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l. INTRODUCTION The handoff or hand over is 4 types in the GSM architecture.
When a mobile node are moving and the MN are cross 1. Intra — BTS Handover: This type of handover
one cell area and goes to another cell area. Then the MN basically performed the optimized and improved
are check the signal power level of both cell BTS/ BS, if the connection quality. In this hand off the load
the MN are cross the ping pong point [1] then the MN are are optimized for a BTS and used the various
request to the old and new BTS to make the handover. frequencies to improve the quality of call [2].

Then the MN request the new tower to create or allocate
the channel for makes the new connection.

Signal Signal
strength strength
due due
to BS, o BS;

Figure 2. Intra — BTS Handover.

2. Intra — BSC Handover: Intra — BSC hand over
basically perform one BTS to another BTS
within a single BSC. When a MN moves from

) ) one BTS to another BTS, after completing the

Figure 1. ping-pong point. authentication the new BTS assign a radio
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channel for continuation of connection. Then the
old BTS connection is removed [3]. Another two types of handoff are soft handoff and hard
handoff based on connection.

1. Hard handoff: Break before make, in this type
connection with the source channel/ BTS/ BSC is
first broken before making connection with
target channel/ BTS/ BSC [4].

Figure 3. Intra — BSC Handover.

3. Inter — BSC Handover: A limited number of
BTS or cell can control by the BSC. In inter —

BSC hand over, the mobile nodes can moved Figure 6. Hard handoff
from one BTS to another BTS, where the two
BTS under the two different BSC. 2. Soft handoff: Make before break, in this type

connection with the source channel/ BTS/ BSC is

, retained for some time before connection with

# BSC the target channel/ BTS/ BSC is established
@m [516].
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Figure 4. Inter — BSC Handover
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4. Inter — MSC Handover: When a mobile node is N .

moved from one BTS to another BTS, if the old

BTS are belonging one MSC under a BSC and Figure 7. Soft Handoff
the new BTS belonging another MSC under a
BSC then this is called Inter — MSC handover. Cause of Handover: The hand over are makes due to

some reasons, that are discuss below.

Level Triggered Handover: The receiving signal of MN
is weak from another BTS signal then hand over is
occurring.

Intra-cell Handover: The assigned time slot/frequency
is interfered, then initiates the handover and assign the
new channel for connection.

Speed triggered Handover: This handover basically
used for slowing moving MN.

Figure 5. Inter — MSC Hand over
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Maintenance Handover: when a cell is maintained then
all MN are move to adjacent cell for making the
continuation of connection.
Il. RELATED WORK

1. Mobility Management in Mobile Network:
The management of the mobility in mobile node is mainly
depending on binding update and data delivery [7].
e Binding Update: The binding update depends on

the Reachability Identity and Routing ldentity.

e Reachability lIdentity: The unique name of the
node that has not being change is known as
Reachability Identity.

¢ Routing Identity: When a MN are moved inside a
cell or one cell to another cell the Routing ID are
change and also update the old binding. The location
directory (LD) assigning the new routing ID for
update the binding [8].

The location management is two types that are Precise

Location Management and Loose Location Management.

e Precise Location Management: The MN are
identified his position by the Routing Identity. If
MN moves frequently then the update bind cost is
higher [9].

Loose Location Management: In this management the
identification of MN is based on paging areas. The
paging is very costly so this is the disadvantages of that
management.

2. Time base Mobility Management:
This mobility completely based on the time. From
Previous study we know that every MN has a particular
pattern for mobility [10]. Maximum mobile nodes are
spent the maximum time in a particular cell. This timing
(24hours) are divided in two phrase that are Active
Phrase and Idle Phrase.

In TBMM method the MN mobility management are
depends on the timing phrase.

When am MN are request to connect then cell check the
timing period means MN are in active time or idle time.
If the MN is in active phrase then use the precise location
manages system. If mobile in idle phrase then use the
loose location management.

Then find the MN location using the GPS. Then handoff

or new connection make using local forwarding scheme
[11].
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Il. METHODOLOGY

Here we are proposed Check Manager a new method for
dynamic time base sub cell activation or deactivation
under a main cell. This is the basic concept of Time Base
Mobility Management (TBMM) [11] on the depending of
various time periods of a day and night. The ideas of the
paper are based on the following points.

From other paper we know the mobile node has a
particular pattern of mobility depending of time under the
various cell and sub cell. In the particular time some cell
or sub cell are most active.

Also we know that a particular time when the cell or sub
cells are mostly deactivated. If we study the database of
Base Transceiver Station (BTS) or Base Station (BS) we
find the various time for the busyness and idealness of
cell or sub cell. From above points, previously we divide
the 24 hours’ time in to the two parts. Those are shows
below.

e Active Phrase: In that time a cell or sub cell are
most busy during the handle of call and handoff. In
that time the Mobile Node (MN) are accept the
maximum call and make the call from foreign cell or
foreign sub cell.

e Ideal Phrase: In that time the most MN are ideal and
the call making and receiving are very least.

A. CHECK MANAGER DESIGN:
The design of check manager is based on database
formation, Dynamic timing area making, Movement
detection, registration, and connection set up.

o Data Base Formation:
A data base is formed in BTS for storing the data of MN with
the following property.

. This database update itself every day basis.

Each day it will calculate the total no of call and call
duration with respect to time.

When the MN changes the cell or sub cell the
database store the cell ID or Sub cell ID and time.

The Billboard manager (BM) [12] or location directory
can saved this database.

o Timing Area Construction:
In TBMM method the timing area are divided base on the
activity of the MN. The main cell are base of the centre of
sub cell, the sub cell are enhanced the cellular channel but all
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time the channel enhancement are not required. So we need
the dynamic time area.

In dynamic time area, when the channel necessity are
increased the sub cell are active to give the service or
enhanced the cellular channel. In which time the
demanding of the cellular channels is decreased the sub
cells are switched off.

e Movement Detection:
A mobile node are sometimes move very fast sometime
are very slow or no movement. So these movements are
divided in two parts. Those parts are described as below.

I.  Active Part: This active part the MN is moving
or change cell or sub cell or changing the
position very quickly and they make registration
through binding update. The MN is identified
through its SIM no and IMEI no which is store
in home location register (HLR).

Il.  Idle Part: In idle part the MN are change the
home sub cell within the home cell the
registration are no required but when they
change the home cell the registration are
required.

e Registration:
The registration procedure is required for changes of cell
or sub cell. A MN are in active stage the registration are
required but in idle stage the MN are not change his cell
so the registration are not required.

e Connection Set Up:

In the proposed Check Manager method the MN location
are based on the ‘Time’. As in the Active and Idle part,
we need to very conscious to handle the connection when
make the handoff from cell to cell or sub cell to sub cell
in an on-going call. The Check Manager algorithm has
preferred to establish a connection and perform the
handover perfectly.

B. CHECK MANAGER ALGORITHM:
When a MN want a new connection or handoff in any time
the Check Manager are check the available channel in cell or
sub cell and create a call or handoff. The Checker Manager is
managing this channel. The Check Manager algorithm is
shown below.
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A MN Request to BTS/BS to
make registration in cell or sub

Main cell check the channel
allocation probability (P).

l

Main cell find the MN
information (info) in HLR

Corresponding sub cell
send request to main cell
forfind the MN
False information (info) in HLR

False

True

True
Registered through main cell

and allocate the channel. Reject Registration Registered through sub cell

and allocate the channel.

Figure 8. Check Manager Algorithm.

Step 1: When a MN are want setup a new connection,
they sent the signal to the corresponding cell or sub cell,
the BTS/ BS check the busyness of this cell and available
channel for connection.

Step 2: If the MN want a channel and the check manager
check the probability of the channel of a main cell. If no
channels are available then check the corresponding sub
cell channel.

Step 3: If the check manager find the probability is 1
then no channel are free in the main cell for connection.
Then main cell send the request corresponding sub cell to
allocate the channel. If the probability value is not 1 then
the main cell has the free channel for make the new
connection setup.

Step 4: If free channel is fined in the main cell the main
cell check the MN information from HLR and check the
authentication of this MN. If the authentication is true
then allocate the channel or this mobile node migrated
from another cell then make the handoff. If the free
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channel is fined in the sub cell then sub cell send a
request to main cell for check the information and
authentication. If all are correct then allocate the channel
for connection or make the handoff.

Step 5: If the information and authentication is false the
new connection are not make or handoff are not done.

C. ADVANTAGES:

The check manager method has some advantages, that’s
are following,

e In this method there has no time boundary like
active or idle phrase. The main cell always check
the channel allocation probability of own channel
or his under sub cell channel. If the channel of
main cell is free then allocate the channel of
main cell otherwise corresponding sub cell
channel. For that case when the main cell is busy
then only active or allocate the sub cell channel.

® In previous work the 24 hours’ time are divided
in two part active and idle phrase, in basis of the
busyness. But the new method are dynamic, no
fixed time limitation for two phrase, so the main
cell are always calculate the probability of
busyness time and update his phrase in every
time. So the cells are intelligent to provide the
services to any time period.

e If any time the connection of MN is minimum in
sub cell and if any sub cell is free then the sub
cell are sleep down, in that moment any new
connection is required then main cell check for
free channel if no channel are free then
corresponding sub cell is wakeup and providing
the service. So the cost and power management
are reduce for a cell and corresponding sub cells.

D. COST ANALYSIS:

In this part we calculate the cost of Check Manager for MN.
MIP, P — MIP, TBMM and our proposed method for cost
Management: All the costs are show below.

e Mobile IP: the binding cost and the handover
occurrence is the main cost of MIP [12]. The MIP
cost is denoted by Cyp(t).

Cwmir(t)=M.Hunio-Ruo(t)
oo

Hunio = No of hope between mobile node and
location directory.

e Paging in Mobile IP: the active MN updates there
binding according there handover occurrence in P —
MIP [13]. When the MN cross the boundary of a
paging at time t, R, area(t) is
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V.iﬁﬂ'

=V L DL(V,q, . )dt

Parea sat” “Parea”

Vsar(t—-_'ﬂ':

)
L, _ares=boundary length of paging area
The cost of P — MIP Cp_p(t) is

Cr_ mip(Y)=M.Hynio-Rp area(t)+ M.Hynio-{Rro(t)-
Ro_area(®)}0+ {M.Hagan.(5-1)+M.S}.n(0).(1-0) A
€))

n(t)= At time t the total no of node in coverage area.

o= The ration between active mobile node and total
no of nodes.

A= New connection to a mobile node.
n(t).(1-a).A= Paging occurrence rate.

o Time Base Mobility Management [14]: In this
method the total cost are divided in two parts. In

active phrase cost is Cqive and idle phrase cost is
Ciqie- The total cost is Cyt.

Ctot:{cactive- h+CidIe(24'h)}/24 (4)
h= no of hours in active phrase.
Cactive=M.Hynio-Rro(t) 5)

Total rate of binding update is

VS{E
RTM(t)zc-Vnode-Lcell- fﬂw::(t_j“Dn G’;M.E)dt (6)

Voge= Velocity of node.
Lcen= Cell boundary length
Cigie= M.Hynip-Rrm(t)+Mparar-Ruo(t).a @)

Then the total cost is
Cior={M.Hunio-Rho(t).-h+ M.Hunio-Rrm(t)+
M . HARAR- RHo(t).(l+ (24-h)}/24 (8)

e Check Manager Method:
The total cost is
Ctot:{cactive- h+CidIe(24'h)}/24 (9)

CactivezzasM-HMNLD-RHDCIZ).h

Cidle:ZE]:,[[J]'B M.Hpump.-Rm (t)}-'— M.HARAR.RHo(t).CI-F(Z"-l"h)
(10)

Cio={Z5.5M-Hunro.Rao(t).h +

EEJ:[[]JB MHMhLDRTM (t)}+ MHARARRHD[t}a—l—[Zdl-—h} }/24
(11)
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IV. RESULTS AND DISCUSSION

The Check Manager method finds out the cost and reduces
the cost of handover and new connection. The simulation
runs on MATLAB 2018 software.

Consider the following data that are used for simulate the
problem.

SI No Parameters Values

1 Velocity of 60Km/Hour
NOde(Vnode)

2 Cell boundary 7Km
Iength(l—cell)

3 M 10

4 HMNLD 2

5 Harar 1

6 o 15%

7 At 1sec

8 Probability(p) >=0.8(Cqctive), >0.1 -

<0.8(Cigie)
9 Number of Node 108
10 Total Time 24 Hours

Table 1: Simulation Data.

e Cost Management vs. Distance:

The node density is calculate as the ratio of total number of
node and activated node. The cost is divided in two parts one
is cost for active time and second is cost for idle time.

10° Ctotal=Cactive+Cidle
' Cidle

Caclive
5 Ctotal

6

0 — 2 i 1 s s
0 100 200 300 400 500 600 700 800

Distance
(in Kilometer)

Figure 9. Cost management Vs. Distance

This graph had shown the total cost, active cost and idle cost
in respect of the distance. If we increase the distance of
service the cost will be high as shown in above figure.

e Cost Management vs. Node
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<1073 Ctotal=Cactive+Cidle
Cidle

Cactive

25 Ctotal

0.5

0 —_ : : : : .
0 1 2 3 4 5 6 7 8 9 10
No of Mobile Node %105

Figure 10. Cost management vs. no of mobile node

This graph had shown the total cost, active cost and idle cost
in respect of the no of mobile node. If we increase the no of
node the cost will be high as shown in above figure.

V. CONCLUSION AND FUTURE SCOPE
e Conclusion:

The approaches of Check Manager method we are
reduce the cost of handover. At first we describe the
various type of handoff and that handoff takes the
various costs. If the hand off make in busy time the
cost will be high otherwise the cost will be reduce.in
this method the simulating result is shows the total
cost is minimized in 24 hours or a day. This is the
based on the dynamic TBMM method. In check
manager method, the active and idle time is not
fixed, both are variable and that depends on the
probable value of busy of main cell. So we can use it
in our cell to reduce the cost in future.

e Future Scope:

In our future work we will try to reduce cost in active
and idle time for every MN when occur the handover
using this Check Manager method.

VI. ABBREVIATIONS

MN Mobile Node

TBMM | Time base Mobility Management
BTS Base transceiver station

BS Base Station

MSC Mobile Switching Centre

BSC Base Station Controller
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We would also

LD location directory

GPS Global Positioning System

BM Billboard manager

SIM Subscriber Identity Module

IMEI International Mobile Equipment Identity
HLR home location register

Table 2: Abbreviation List
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