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1. Introduction

In this era the mobile communications are
commonly seen as one of the most advanced form
of human communications ever. In the last decade
GSM technology is a leading revolution generation
wireless system. UMTS is a part of the IMT-2000
family of 3G mobile communication system. The
UMTS network is also called as Global System for
Mobile communications (3GSM) because it
evolved from that system and the air interface
(WCDMA) for the UMTS network is based
onWideband Code Division Multiple Access
(WCDMA) and includes the High Speed Packet
Access (HSPA) specification. This architecture is
as according to the third generation project (3GP)
requirements. Besides providing changes in the
network infrastructure the UMTS specifications
point out the evolution path from GSM circuit

switched networks towards packet switched
technologies offering higher transmission rates [1].

In mobile communication, Handover is a process
when a user switches to another channel without
any interruption. It enables the users to receive
their calls anywhere and at any time. In Handover
process the existing link is replaced by another
cell. The network controller decides from the
measurement reports about the link quality that the
hand over process is needed to another cell or not.
The main aim of the handover process is to permit
the mobile users to roam freely from one mobile
network to another either the network are same or
different.

Obligation of Handover process:

* When the movement of the user equipment/cell
phone is very fast.

* The movement of the user’s equipment from one
cell to another during an ongoing session.
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* The experience of interference phenomena by the
user’s equipment from the near cell.

Types of Handover

Different types of Handover are performed in the
network.

1. Hard Handover: Hard handover is also known
as “break before make” because this type of
handover firstly breaks connection and after
breaking makes a new connection with BS.

2. Soft Handover: Soft handover also known as
“make before break” because this type of handover
firstly build connection and after building a new
connection with BS, break connection with old
node-b.

3. Vertical Handover: Vertical handover is
normally used where the network service issues
between 3G and 2G technology. E.g. UMTS and
GSM [1]

4. Horizontal Handover: Vertical handover is
normally used where the network service issues
between 2G and 2G technology. E.g. GSM and
GSM [1]

1.1 Soft handover

Soft handover is the one handover in which
connection is established before breaking the
connection. This handover is known as “make
before break”. In Soft handover, a mobile at the
same time communicates with two or more cells
belonging to different BSs of the identical RNC
(intra-RNC) or different RNCs (inter-RNC). When
a call is in a state of soft handover, the most
excellent signal is used or all the signals can be
collective to generate a clearer copy of the signal.

Soft handover network consists of user equipment,
node B, RNC, GGSN, SGSN and Server. The
GGSN include all GPRS functionality that is
needed to support GSM and UMTS packet
services. The SGSN monitors user location and
performs security functions and access control.
The GGSN contains routing information for
packet-switched (PS) attached users. It provides
interworking with external PS networks such as
the packet data network (PDN). The model’s CN
nodes include both SGSN and GGSN
functionality. The Circuit Switched Network
consists of no. of server. HLR server is used to
store the home location of user equipment. VLR
server is used to store the random location of user
equipment.

movement of node [1

Mobile Node

SGSN GGSN —{ SERVER

Mobile Node

Figl. Architecture of Soft Handover

Soft Handover is divided into 3 phases [7]:
measurement, decision and execution. In
measurement Phase: Calculate the ratio of Ec/No
based on the RSCP (Received Signal Code Power)
AND RSSI (Received Signal Strength Indicator)
Using this Ec/No, each pilot [3] to decide on
which cell UE is connected to.

Ec/No = RSCP

RSSI

RSCP is the power of decoded pilot channel. The
performed Ec/No is sent by UE to Base Station
and further send to RNC for decision of Handoff.
In  Decision Phase, RNC compares the
measurement report with the predefined criteria.
After decision phase, execution of soft handover is
accomplished.
Advantages And Use Of Soft Handover:

¢ Reduce fading of signal through macro
diversity.

e Overcome Node B power which in turn
decreases interference and increases capacity.

e Reduced UE power (up 4dB), decreasing
interference and increasing battery life.

e does not lose contact with the system during
handoff execution

1.2 OPNET

The OPNET Modeler tool provides the power of
the graphical program during which the users will
modeland simulate their networks. For developing
completely different communication structures and
implementing different eventualities, totally
different tradable layers square measure gift within
the atmosphere of the modeling. Users will build a
detail model consistent with the need to try to do
the analysis of the system. The systems square
measure designed within the object destined
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method, on compilation of the model its produces
a separate event simulation within the C language.
When playacting the simulation, the results square
measure analyzed with the wvarious statistics
associated with the performance provided by
the OPNET.

In the first section introduction is explained, in the
rest of the paper about the tool, design of the idea
of the paper and the execution of soft handover in
OPNET tool is explained with the simulation
results.

2. Literature Review

Various researchers have worked on simulating
different UMTS network using various simulation
tools e.g. Qualnet, OMNET, NS2 as well as
OPNET. Furthermore, there exists a wide range of
techniques or methods for evaluating and
proposing various enhancements in the UMTS
network. The most of the work conducted, has
been either 2G to 3G or 3G to 2G. Its simulation-
based studies carried on mobile communication
networks. This section describes outlook of these
methods that have been designed specifically for
enhancements and performance evaluation of
Universal Mobile Telecommunication Network.
Previous researches (Junaid Ahmed Zubairi &
Mike Zuber) focused on SUNY FREDONIA
CAMPUS NETWORK [6] and performance of
network has been shown performing a series of
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Fig. 2 UMTS network in a C|ty in India
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Fig. 3 Movements of UE

Total 4 UE’s change their position after moving
In fig. 2 animated view is shown. After animation,
42354 total requests are processed.

UE E has the longest path to reach to destination.
Due to longest path UE E is unable to maintain
connection with Cn east. To maintain a
connection with cn east, increase the time of
“Timer 3350 After increasing timer value to 60
sec, Cn_east is able to maintain their connections
with E UE.

The simulation parameters are shown in table
below:

simulation test with different parameters. Using Parame_ter_ Value
this idea, execute a network in a city of Haryana at Transmission 1km
India. Range
This paper focused on handover parameter of Data Rate 20 mbps
UMTS network in various simulated environments Simulation Time | 4 min
using OPNET MODELER. This paper has been Number of nodes | 29
based on modelling and simulating a UMTS Traffic Type Constant Bit Rate
scenario and it has been wverified that UMTS Seed 128
handover performance can be improved by fine Values Statistic 100
tuning to Timer 3350. Update Interval 100
3. Simulation Model Simulation 500000 events
Using OPNET MODELER, create an UMTS Based on Kemel type
network. This UMTS network consists of 29 UE preference
and 7 BS’s and 1 RNC and 1 UMTS CN node. Trajectory Inf. Random
Using this UMTS network, implementation of soft Area of Movement | Within a city
handover between 4 UE’s is done. As well as see Events 62638
the 2D movement of mobile node. In Global Speed 87,239(event/sec)
statistics, ATM Throughput (bits/sec) parameter is No. of runs 5
checked. In Object statistics UMTS handover Host Local Host
parameter for 4 mobile nodes are checked. Port Offset 0
Timeout (sec) 3
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| time (s80) Fig. 5 shows number of the cells in the Active Set
— of the surrounding UE, which varies during soft
handovers. The repeating statistic values indicate
Fig. 4 UMTS ATM load(bits/sec) and Active Set cell replacement events.
throughput(bits/sec)
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Fig. 4 shows the ATM load represents the ratio of Deuet deiler slibinal
the number of bits generated to the current D e Bt e )
simulation time for all modules of this type. ATM 32 MOVING_Sverage (n UMTS Handover Colls Addedto Active Set
throughput represents the ratio of the number of 3
bits received to the current simulation time for all i
modules of this type. 2
Object Statistics: - In object statistics we check i
the comparison of UM TS handover parameters. In el 1
UMTS Handover check the comparison of active 12
cell set count, cell added to active set and cell o I
removed from the active set. vz Ll rl
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Fig 6 Comparison of Handover Cell Added To
Active Set between 4 UE

Fig 6 shows the Cell IDs of the cells that are
added to the Active Set of the surrounding UE
throughout the simulation initially and during
handovers.
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Fig 7 Comparison of UMTS Handover Cell
Removed To Active Set between 4 UE

Fig. 7 shows the Cell IDs of the cells that are
removed from the Active Set of the surrounding
UE throughout the simulation during handovers. In
UE A and E no cells are removed.

Global Statistics Packet Info:
e Module Centric Packet Information’s

Table 2 Packet information

No. No. of No. of | No. of No.
of Packets | Packets | Packets | of
node | Created | Copied | Destroy | hand-
ed over
29 | 10564 9363 534 E
20 | 9416 8260 425 D
12 | 6250 4651 252 C
5 |3714 2302 670 A

4. Conclusion

The research paper is working to evaluate the
performance of soft handover in a city area
network under UMTS handover conditions. The
paper presented a few results for network. 4 user
equipments are configured to perform handover
task in network. The results show comparative
performance of handover. After performing an
animated view of network, 42354 total requests are
processed by UMTS network. Zig-Zag movements
of UE’s are implemented using Fixed Interval. By
increase the value of Timer 3350 UE’s are
enabling to maintain connection with Cn_East.

Using this simulation tool virtually create a
network and check the performance.

5. Future Work

Before implementing a network, virtually check
the performance of networks. Using OPNET
MODELER, we increase the area of network as
well as increase the no. of handover to check the
performance of parameters. By increasing the
timer value we can achieve a better handover. By
joining more than 2 cities build a network and
check the performance as well as check the Qos.
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