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ABSTRACT- We present a view on handoff mechanism in mobile 

communication. Handoff is the mechanism that transfers 

ongoing call from one channel to another channel within a 

cell/sector or when user moves from one cell to another cell 

.handoff is the key operation in cellular mobile communication 

system, which is accomplished by the system and in un-

perceptible for the user. Handoff is the essential functionality for 

dealing with the mobility of the mobile users. Compared with the 

conventional hard handoff employed in the GSM mobile 

networks, the soft handoff used in IS\95and being proposed for 

3G has better performance on both link and system level. 

Previous work on soft over has led to several algorithms being 

proposed and extensive research has been conducted on the 

performance analysis and parameter optimization of these 

algorithms. Most of the previous analysis focused on the uplink 

direction. However, in future mobile networks, the downlink is 

more likely to be the bottleneck of the system capacity because of 

the asymmetric nature of new services, such as internet traffic. In 

the frame of this paper, the analysis is based on the downlink as 

it is seen more crucial from SHO point of view due to additional 

link required for SHOs. 
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I. INTRODUCTION  

Handoff is an essential component of mobile cellular 

communication system. Mobility causes dynamic variation 

in link quality and interference levels in cellular system, 

sometimes requiring that a particular user change its serving 

base station. The freedom to be able to make and receive 

calls anywhere, at any time, creating a totally new 

dimension in human communication has frequently been 

advertised as the main advantage of new wireless system. 

Handovers are key concept in providing this mobility. It 

makes it possible for a user to travel from one cell to another 

while having a seamless connection.Generally a handover is 

performed when the quality of the link between the base 

station and the mobile terminals on the move is decreasing. 

The term “handover “refers to the whole process of tearing 

down on existing connection and replacing it by a new 

connection in the cell into which the user is handed over-the 

so called target cells .soft handover enables two 

simultaneous link between a mobile terminal and two base 

station in a different cell. Also the case of a user having two 

concurrent connections with one base station exists, this is 

called softer handover. 

When MS moves from one base transceiver station (BTS) 

to another, on the way signal from current BTS get reduced 

whereas signal from other BTS increased. So MS should be 

served by the new BTS when signal from serving BTS 

reduced below a specified level. The process of transferring 

control of MS from one BTS to another BTS without 

interruption of service is known as handover [1]. First 

generation handover decision was made by measurement of 

all MS signal by BTS with call-in progress.decesion were 

made by BSC and MSC. Second generation introduces 

hysteresis and handoff protocol referred as mobile assisted 

handover. Soft handoff is mainly used in case of 3G system 

since most of the 3G system use CDMA technique. For 

example WCDMA has been proposed as air interface for 

dominant 3G system.4G mobile system mainly concerns 

about vertical seamless handover between different types of 

mobile system. Future 4G will include UMTS, GSM, 

WLAN, and WPAN, broadcasting network etc. we focus on 

the downlink soft handoff because for the future wireless 

internet services that traffic volume in the downlink will be 

much higher than in the uplink. 

A downlink handoff process consists of three different 

aspects [7]:- 

1.  Decide when to execute the handoff. 

2.  Manage resources among the base station in the active 

set. 

3.  Optimize handoff parameter. 

II. PURPOSE OF HANDOFF 

In telecommunication there may be different reasons for a 

handover might be conducted [5]-[7]:- 

1.  When the phone is moving away from the area covered 

by one cell and entering the area covered by another 

cell the call is transferred to the second cell in order to 

avoid call termination when the phone gets outside the 

range of the first cell. 

2.  When the capacity for connecting new calls of a given 

cell is used up and an existing or new call from a phone, 

which is located in an area overlapped by another cell, 

is transferred to that cell in order to free –up some 

capacity in he first cell for other users. 

3. In non –CDMA network when the channel used by the 

phone becomes interfered by another phone using the 

same channel in a different cell, the call is transferred to 

a different channel in the same cell or to  a different 

channel in another cell in order to avoid the 

interference. 

4. In CDMA networks a soft handoff may be induced in 

order to reduce the interference t a smaller neighboring 

cell due to the “near-far” effect even when the phone 

still has an excellent connection to its current cell. 

III. TYPES OF HANDOVER 

The  most basic form of handover is when a phone call in 

progress is redirected from its current cell and its used 

channel in that cell to a new cell and a new channel .such a 

hand over, in which the source and target are different 

cells(even hey are on the same cell site)is called inter-cell 

handover. A special case is possible, in which the source 

and the target are one and the same cell and only the used 

channel is changed during the handover. Such a handover, in 

which the cell is not changed, is called intra-cell handover 

[5]. 
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In addition to the above classification of inter-cell and intra-

cell classification of handovers, they can be divided into 

hard and soft handovers: 

3.1 Hard handover(HHO) 

A hard handover is one in which the channel in the source 

cell is released and only then the channel in the target cell is 

engaged. Thus the connection to the source is broken before 

the connection to the target is made-for this reason such 

handover are also known as break-before make [6].In HHO 

all the old radio links of a mobile are released before the 

new radio links are established. For real time bearer it means 

a short disconnection of the bearer, for non real-time bearers 

HHO is lossless. A hard handover is perceived by network 

engineers as an event during the call. 

3.2 Soft Handover (SHO) and Softer HO: 

A soft handover is one in which the channel in the source 

cell is retained and used for a while in parallel with the 

channel in the target cell. In this case the connection to the 

target is established before the connection to the source is 

broken, hence this handover is called make-before–break. A 

mobile simultaneously communicates with two or more cells 

belonging to different BSs of the same RNC or different 

RNC [3]. In the downlink, the mobile receives both signals 

for maximal ratio combining: in the uplink, the mobile code 

channel is detected by both BSs and is routed to the RNC 

for selection combining. 

In softer handover situation, a mobile is controlled by at 

least two sectors under one BS, the RNC is not involved and 

there is only one active power control loop.SHO and softer 

HO are only possible within  one carrier frequency and 

therefore, they are intra-frequency handover process. 

 

 
Figure 1: Handover 

IV. COMPARISON OF HANDOVER 

An advantage of the hard handover is that at any moment 

in time one call uses one channel. The hard handover event 

is indeed very short and usually is not perceptible by the 

user. In the old system it could be heard as a click or a very 

short beep. Another advantage of hard handoff is that the 

phone hardware does not need to be capable of receiving 

two or more channels in parallel, which make it cheaper and 

simpler [7]. A disadvantage is that if a handover fails the 

call may be temporarily disrupted or even terminated 

abnormally.re-establishing this connection may not always 

be possible and even when possible the procedure may 

cause a temporary o the call. One advantage of the soft 

handovers is that the connection to the source cell is broken 

only when a reliable connection to the target cell has been 

established and therefore the chances that the call will be 

terminated abnormally due to failed handovers are lower. 

V. ADVANTAGES AND DISADVANTAGES 

5.1 Advantage of soft handover:- 

1.  Less the “ping-pong” effect, leading to reduced load on 

the network signaling and overhead. 

2.  Smoother transmission with no momentary stop during 

handover. 

3.  No hysteresis margin, leading to lower delay. 

4.  Reduced overall uplink interference. 

5.  Better communications quality for a given number of 

users. 

5.2 Disadvantage of soft handover:- 

1.  More complexity in implementation than hard 

handover. 

2.  Additional network resource is consumed in the 

downlink direction. 

VI. PROBLEM AWARENESS 

Handover is the essential functionality for dealing with 

the mobility of the mobile users. Compared with the 

conventional hard handover employed in the GSM mobile 

networks, the soft handover used in IS-95 and being 

proposed for 3G has better performance on both link and 

system level.  Previous work on soft handover has led to 

several algorithms being proposed and extensive research 

has been conducted on the performance analysis and 

parameters optimization of these algorithms [6]. Most of the 

previous analysis focused on the uplink direction. However, 

in future mobile networks, the downlink is more likely to be 

the bottleneck of the system capacity because of the 

asymmetric nature of new services, such as Internet traffic. 

Recently, systems beyond 3G (B3G systems) are attracting 

more and more attention. Many international Forums such 

as ITU-R WPF Vision Group and the EU-initiated Wireless 

World Research Forum (WWRF) are undertaking research 

on B3G systems. The capabilities for B3G systems from 

higher bit rate with higher mobility are expected to be 

required for future new applications.    

Radio Resource Management (RRM) in 3G networks is 

responsible for improving the utilization of the air interface 

resources [4].  

The objectives of using RRM can be summarized as 

follows:  

- Guarantee the QoS for different applications  

-Maintain the planned coverage  

-Optimize the system capacity   

In 3G networks, pre-allocating resource and over-

dimensioning the network are not feasible any more because 

of the unpredictable need and the variable requirements of 

different services. Therefore, radio resource management is 

composed of two parts: radio resource configuration and re-

configuration. Radio resource configuration is responsible 

for allocating the resource properly to new requests coming 

into the system so that the network is not overloaded and 

remains stable. But, as congestion might occur in 3G 

networks because of the mobility of users, radio resource re-

configuration is responsible for re-allocating the resource 

within the network when load is building up or congestion 

starts to appear. It is responsible for returning the 
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overloaded system quickly and controllably back to the 

targeted load.   

VII. CHALLENGES AND SOLUTION 

Handoff is an essential component of mobile cellular 

communication systems. Mobility causes dynamic 

variations in link quality and interference levels in cellular 

systems, sometimes requiring that a particular user change 

its serving base station. This change is known as a handoff 

[5-6]. Soft handoff is so called to distinguish it from the 

more traditional hard handoff process. With hard handoff, a 

definite decision is made on whether to handoff or not. On a 

positive decision, the handoff is initiated and executed 

without the user attempting to have simultaneous traffic1 

channel communication with the two base stations. With 

soft handoff, a conditional decision is made on whether to 

hand off. In first and second generation mobile networks, 

hard handover is employed; in third generation networks, 

which are predominantly based on CDMA technology, the 

soft handover concept is introduced. Compared with the 

conventional hard handover, soft handover has the 

advantages of smoother transmission and less ping-pong 

effects [3]. As well as leading to continuity of the wireless 

services, it also brings macro diversity gain to the system. 

However, soft handover has the disadvantages of 

complexity and extra resource consumption. Therefore, 

optimization is crucial for guaranteeing the performance of 

soft handover. 

WCDMA(Wide band code division multiple 

access)technology is an air interface standard found in 3G 

mobile telecommunication network.WCDMA transmits on a 

pair of 5 MHz-wide radio channels, while CDMA2000 

transmits on or several pairs of 1.25Mhz radio channels[4]. 

The 3G wireless mobile systems like UMTS provide a wide 

variety of packet data services and will probably an even 

greater success than already successfully 2G systems like 

GSM. In a 3G network like UMTS, using WCDMA 

technology, they are spreading codes and power. Each user 

of data services can request, depending on his negotiated 

transmission rate, a spreading code of variable length with a 

corresponding transmission power at each moment. Due to 

its capacity and coverage advantages, wide code division 

multiple access has become the leading technology to be 

implemented in next generation wireless system. 

VIII. CONCLUSION 

In this work, we have an in-depth study of the soft handover 

effects on the downlink direction of wireless mobile  

networks is carried out, leading to a new method for 

optimizing soft handover aiming at maximizing the 

downlink capacity and a new power control approach.  The 

analysis will start from investigating soft handover effects 

on the downlink interference and the link level performance 

in terms of total power consumption which will provide a 

foundation for the system level performance analysis and 

offer a theoretical basis for the new method for optimizing 

soft handover.   
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