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Abstract
As the growth of mobile users increasingly in the present 
environment where each service imposes different requirements 
and because of limited resources available, there is a need to 
efficiently use the resources available. The quality of service can 
be maximized by efficient use of these resources. Provision of 
smooth service to multimedia applications in cellular networks 
depends on the way of handling calls during handoff. Sufficient 
resources must be provided for handoff connections when a Mobile 
Station (MS) moves from one cell to another. Effective allocation 
of resources can be achieved when the exact future path of MSs is 
known in advance. Mobility prediction schemes can be employed 
which is used to determine the cell (s) where a MS will likely 
visit in the near future. In this paper, we present an extensive 
survey of resource allocation and mobility prediction schemes 
in the resource reservation process. The QoS provisioning and 
resource utilization for multimedia services in wireless/mobile 
networks are also reviewed. 
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I.  Introduction
The rapid advance in wireless and mobile communication field is 
providing many new and improved services to their customers. 
While the first generation of mobile networks supported only 
analog services, the second generation supported many digital 
services such as digital voice and low-rate circuit-switched data 
services. The third generation (3G) system, which is currently 
deployed, can provide multimedia mobile services and achieving 
a maximum bit rate of 2Mb/s [1]. The migration of 3G networks 
has already begun in different regions, and researchers are 
thinking how 3G networks will evolve to fourth generation 
systems [1] where the mobile technologies will be integrated to 
provide the required services. In these new generations of mobile 
communications networks (beyond third generation and fourth 
generation), it is required that networks support a broad range of 
multimedia services which includes real time applications with 
a required level of quality of service (QoS) [2]. The big dream 
in the communication industry is to have the wireless mobile 
services anytime, anywhere and for all types of applications [3]. 
It is expected that in the future we will reach the point where the 
number of worldwide wireless subscribers will be higher than the 
number of wireline subscribers [4]. One of the basic limitations 
of the wireless mobile networks is the scarcity of the available 
bandwidth. Providing smooth service to multimedia applications 
depends on how connections are handled when MSs move from 
one cell to another. These movements are called handoffs, which 
must be performed successfully. However, the cell sizes shrink 
to accommodate large demand for higher capacity, managing 
handoffs is becoming more complicated. Also, smaller cell sizes 
potentially result in more handoffs, making it more difficult to 

provide the necessary QoS requirements. The efficient way for 
allocating resources for handoffs is of course, to reserve bandwidth 
only in cells that a MS would visit during its session. On the 
other hand this requires exact knowledge of MS movements in 
advance. Many schemes were proposed to deal with this problem. 
Such schemes employ various user mobility prediction methods 
to determine future path of a MS and reserve bandwidth in the 
cell(s) accordingly.   
The remainder of the paper is organized as follows. In section II, 
an overview of Call Admission Control and Resource Reservation 
is presented. Mobility models are discussed in section III. Section 
IV contains a survey and classifications of Call Admission 
Control schemes. Section V presents an extensive survey and 
a classification of various predictive mobile-oriented channel 
reservation schemes. Finally, section VI concludes this work.

II. Overview of the CAC and RR
There are two basic characteristics of the wireless mobile networks 
that are important to manage the available radio resources: mobility 
of the users and the limited communications bandwidth. Mobility 
provides the possibility to communicate in different locations and 
while on-the-move [5]. The user is supposed to have the service 
at any location covered by the serving network. The totally free 
mobility is the ultimate goal from the user’s perspective. From the 
service provider’s perspective, the mobility of the users can cause 
a significant overhead in the management of available bandwidth 
if the nature of this mobility has not been considered in the design 
of the bandwidth reservation schemes. Because of the mobility of 
the users, it is required in the mobile communication environment 
to reserve the bandwidth for the served users in the neighbor cells 
to ensure the continuity of the calls without interruption while the 
user is moving from one location to another. Two main reasons 
affect the available bandwidth: the increasing number of mobile 
users, and the high bandwidth required by the new multimedia 
services (video, images, audio, data etc). Therefore the required 
resources (bandwidths) to be reserved are increasing tremendously 
for the next-generation of mobile networks. The mobile networks 
has to control the admission of the new admitted calls (this is 
known as the call admission control problem), and also it has to 
manage existing calls to reserve efficiently the required bandwidth 
(this is known as the resource reservation problem) to provide the 
service without interruption and for large number of customers. 
This makes the problem of call admission control (CAC) and 
Resource reservation (RR) one of the most challenging problems 
in the next generation of mobile networks. 
Call (connection) admission control refers to the task of deciding 
if a new call should be admitted into and supported by the network 
[6]. CAC is considered as a provisioning strategy to limit the 
number of call connections into the network in order to reduce the 
network congestion and the call dropping [7]. The mobility of the 
users makes the dropping of the call more possible in the mobile 
networks. Also, the new call may not be accepted if there is not 
enough bandwidth to support this call. To ensure a given QoS, 
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the service providers have to maintain the ongoing calls when the 
mobile users move from one cell to another cell and it also has to 
accept new calls. The handoff occurring from existing calls will 
always have a priority over the new arriving calls. When there is 
not enough bandwidth to serve the handoff calls, this call may be 
dropped. In addition, if there is not enough bandwidth to serve the 
new arriving calls, these calls may be blocked (rejected). Good 
CAC and RR schemes have to make balance between the call 
blocking and call dropping in order to provide the required QoS 
[8-12]. Bandwidth utilization is also an important parameter used 
to measure the efficiency of using the reserved bandwidth. 

III. Mobility Modeling
Mobility modeling plays an important role in the performance 
analysis of a cellular wireless network. The commonly used 
models for mobility modeling are the random walk, random 
waypoint (RWP), fluid flow, Markovian and activity-based 
mobility models. The simplest of these models is the random walk 
model. It was originally proposed to emulate the unpredictable 
movement of particles in physics. Also referred as the Brownian 
motion [21], it is employed to model the movements of users 
in a cellular network. It assumes that the direction of each user-
movement is completely random, and hence each neighboring 
cell may be visited with equal probability. This model is easy to 
implement as it requires no state information to predict the next 
cell to be visited by a user. However, due to its simplicity, this 
model may lead to inaccurate predictions. The random waypoint 
(RWP) model was first proposed by Johnson and Maltz [30]. It 
became a ‘benchmark’ mobility model to evaluate the mobile 
ad-hoc network routing protocols due to its simplicity and wide 
availability [21]. In [27], the RWP model is studied in the context 
of cellular networks. In the RWP model, the nodes, i.e. mobile 
users, move along a zigzag path, consisting of straight legs from 
one waypoint to the next. Each waypoint is assumed to be drawn 
from the uniform distribution over the given convex domain. A 
very general method, ignoring individual users but considering the 
network as a whole, is called the fluid-flow method. This method 
aggregates the movement patterns of users, and consequently can 
help optimize the network’s utilization and design at a macroscopic 
level. However, fluid-flow provides no insight on a smaller scale, 
nor will it give any predictions as to specific user movements 
for any specific user. In Markovian mobility models, future user 
movements are predicted by looking at the past movements. The 
past movements must be kept, and at large computational cost, 
every inter-cell movement probability is defined for each user. 
The activity-based model is an extension of the Markovian model. 
In this model, parameters such as time of day, current location, 
and predicted destination are also stored and evaluated to create 
future movement probabilities. Such models are computationally 
complex and require a large set of input data. Ref. [52] measures 
geographic positions to determine the tele-traffic characteristics. 
The data bank comes from position information of taxi movements 
in large and small cities using Global Positioning System (GPS) 
receivers fixed on taxis. The results show that the difference in the 
handover rate and the CDP between large and small cities is small. 
Ref. [53] provides an investigation into mobility by measuring 
the geographic position of the MS. The geographic positions are 
measured from different types of vehicles with GPS receivers. 
Overlaying the cells, cell cross-over rate, and cell dwell time are 
determined. 

IV. Call Admission Control Schemes
Call Admission Control (CAC) refers to the task of deciding 
whether or not a certain connection request will be admitted 
into, and supported by, the network. It is well known that, from 
the end-user’s perspective, it is far less acceptable to have a call 
dropped than blocked. Therefore, the main objective of CAC 
schemes in cellular wireless networks is to minimize the CDP. 
On the other hand, maximizing the income by improving the 
bandwidth utilization is the main aim of network service providers. 
Hence, efficient schemes allow a high utilization of the wireless 
bandwidth (by accommodating a higher number of new calls) 
while guaranteeing the QoS of handoff calls. CAC schemes 
should take into consideration the different characteristics and 
QoS requirements for various services and have to be service-
dependent. Services in cellular wireless networks can be divided 
into two types: real-time services (voice service, video-phone, video 
on demand etc.) and nonreal-time services (e-mail, fax, data on 
demand, file transfer etc.). Real-time services require a guaranteed 
bounded delay and are very sensitive to interruptions. Nonreal-
time services usually do not impose stringent delay constraints 
and any impact on their performance due to transmission delay is 
usually at an acceptable level. Hence, in order for a CAC scheme 
to be successful, real-time traffic should be given higher priority 
over nonreal-time traffic. Schemes differentiating between real-
time and nonrealtime services assume that there is a handoff area 
for realtime service users but no handoff area for nonreal-time 
service users. Instead, the cell boundary is used, which is defined 
by the points where the RSS of two adjacent cells is equal. When 
a moving real-time service user holding a channel approaches 
from a neighboring cell toward the reference cell, if the RSS goes 
below the handoff threshold of the neighboring cell, a handoff 
request is generated in the reference cell. When a nonreal-time 
service mobile user holding a channel approaches the reference 
cell and crosses the cell boundary, a nonreal-time service handoff 
request is generated.

A. Classification of CAC Schemes Based on Selected 
Parameters
The following subsections contain classifications of CAC schemes 
based on various parameters. 

1. Based on the Type of Traffic Used in the Schemes
Based on the type of traffic used, CAC schemes can be categorized 
into schemes dealing with homogeneous traffic (non multimedia 
traffic) and schemes dealing with multimedia traffic. In schemes 
using homogeneous traffic, each type of traffic is assumed to have 
the same bandwidth requirements, while in schemes dealing with 
multimedia traffic, each type of traffic has different bandwidth 
requirements [1]. Schemes considering homogeneous traffic are 
not suitable for present and future wireless networks as they are 
required to provide support for multimedia applications. There are 
two types of schemes dealing with homogeneous traffic; schemes 
which consider only one class of traffic, namely, voice, considered 
in [23, 45, 61], and schemes which consider multiple classes of 
traffic with the same bandwidth requirements. Two classes of 
traffic were considered in [24], in which the classes are based on 
the speed of the mobile users—high mobility versus low mobility, 
or vehicular call versus portable call [24]. Different types of traffic 
are considered in multimedia based schemes—real-time versus 
non real-time [10, 19, 26, 34, 48, 63] narrowband versus wideband 
[20], premium service versus assured service [65], voice versus 
data [37], voice versus data and video, voice versus text, audio, and 
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video [28], voice versus interactive video, videophone, www and 
e-mail [25]. Some schemes dealing with multimedia traffic give 
higher priority to a specific call based on its class of traffic, for 
example, real-time over non real-time [10, 19, 26, 34, 38, 48, 63] 
and voice over data. In some schemes, a call with higher priority 
can preempt the operation of calls with lower priority [38]. 

2. CAC Schemes Based on the Type of Information Used 
in Admission Control
CAC schemes can be classified into schemes that consider local 
information (the amount of unused bandwidth in the cell where 
the user currently resides), remote information (the amount of 
unused bandwidth in the neighboring cells) [35] or local and 
remote information, to determine whether to accept or reject a 
connection [45]. Since a MS is free to move anywhere, a CAC 
scheme that relies solely on local information cannot guarantee the 
QoS requirements of a connection throughout its lifetime [48].

3. CAC Schemes Based on the Number of Cells in Which 
Call Admission is Performed
Based on the number of cells in which call admission is performed, 
CAC schemes can be classified into schemes in which call 
admission is performed only in a local cell (cell oriented) [26, 
34] and schemes in which call admission is performed in a 
number of cells (distributed) [9, 20, 35, 45, 48]. In distributed 
schemes, call admission is either performed in the current and 
its adjacent (neighbor) cells [9, 45, 48] or in a cluster of cells [2, 
28, 35, 68]. Oliveira et al. [48] proposed a scheme that considers 
both local information and remote information to determine 
whether to accept or reject a connection. In this scheme, CAC 
is performed in each BS in a distributed manner and no central 
coordination is necessary. The bandwidth is allocated in the cell 
where a connection request originates, and bandwidth for handoff 
calls is reserved in all neighboring cells. A distributed admission 
control scheme is proposed by Naghshineh and Schwartz in [45]. 
In this scheme, CAC is based on both the number of existing 
connections in the cell where a connection request is generated, 
and the number of connections in the adjacent cells. Admission 
control is performed at each BS in a distributed manner. The main 
drawback of this scheme is that it does not reserve channels for 
handoff calls. Moreover, it is not adaptive to changes in network 
conditions and considers only a single traffic type.

4. CAC Schemes Based on the Way Handoff Requests 
are Handled
Based on the way a handoff request is handled, call admission 
control schemes can be classified into schemes that prioritize or do 
not prioritize handoff requests. Prioritized CAC schemes restrict the 
number of new calls accepted to decrease the CDP. They allocate 
channels to handoff requests more readily compared to new calls. 
On the other hand, non-prioritized schemes do not differentiate 
handoff calls from new calls, thus the strict requirement of CDP 
cannot be met by them.

(i). Non-Prioritized Handoff Schemes 
Non-prioritized schemes treat handoff calls and new calls equally. 
In such schemes, the CDP is equal to the CBP. This is very 
problematic from the user’s QoS perspective, since a user would 
prefer to be refused admission into the system than to be dropped 
in the middle of service. These schemes perform well in terms 
of CBP compared to the schemes that prioritize handoffs. Some 
popular non-prioritized schemes are as follows:

The fully shared scheme (FSS) [31] is a scheme dealing with single 
class of traffic. In this scheme, all available channels in the BS 
are shared by handoff and new calls. Although this results in high 
channel utilization, it also generates a high CDP. The complete 
sharing (CS) policy allows all users equal access to the channels 
available at all times. This scheme is similar to FSS except that 
the CS scheme deals with multiple classes of traffic with same 
or different bandwidth requirements. Like FSS, CS performs 
well in terms of channel utilization, but weakly it terms of CDP. 
The complete partitioning (CP) policy divides up the available 
bandwidth into separate sub-pools according to the user type. This 
policy allows for more control of the relative blocking/dropping 
probabilities at the expense of overall usage of the network. This 
approach could lead to wasted capacity if the load offered by a 
traffic stream drops below its allocated capacity. CP schemes 
can be classified into schemes with dynamic (movable) partition 
boundaries and schemes with static partition boundaries. 

(ii). Prioritized Handoff Schemes 
Prioritized CAC schemes prioritize handoff calls over the new 
calls. Such schemes have a significant impact on CDP and CBP. 
All handoff prioritizing schemes have a common characteristic: 
ensuring a lower CDP at the expense of an increased CBP. 
Efficient schemes allow a high utilization of the bandwidth (by 
accommodating a higher number of new calls) while guaranteeing 
the QoS of handoff calls.

B. Classification of Prioritized CAC Schemes
Two common ways to prioritize handoff calls over new calls 
are by reserving channels exclusively for handoff calls and by 
allowing handoff calls to be queued. Some schemes combine 
both techniques. 

1. Handoff Queuing Schemes
In schemes employing queuing for handoff prioritization, handoff 
calls are not dropped if the target BS is busy, instead, they are 
delayed in a waiting queue. In such schemes, CDP is decreased 
at the expense of increased CBP and decreased ratio of carried-
to-admitted traffic because channels are not assigned to new calls 
until handoff requests in the queue are served. Queuing of handoff 
requests is possible because of the existence of a time interval that 
the MS spends between the handoff and the receiver thresholds. 
When the RSS of the BS in the current cell reaches the handoff 
threshold, the call is queued for service from a neighboring cell 
(if queue is not full). The call remains queued until either an 
available channel in the new cell is found or the power level 
received by the BS in the current cell drops below the receiver 
threshold. If the call reaches the receiver threshold and a new 
channel has not been found, the handoff call is dropped. Handoff 
queuing techniques can be classified into prioritized and non-
prioritized based on the way handoff calls are handled in the queue. 
Non-prioritized schemes do not prioritize one call over another; 
hence, all calls are served in FIFO (First-In-First-Out) manner. 
Prioritized schemes prioritize handoff calls waiting in the queue 
by reordering them based on various parameters such as RSS, 
change in RSS (DRSS), traffic type, or a combination of these. The 
Guard Channel scheme proposed by Hong and Rappaport in [23] 
employs a FIFO queuing technique. If the power level received 
from the source cell’s BS falls below the receiver threshold level 
before the MS is assigned a channel in the target cell, the call is 
dropped. When a channel is released in the cell, it is assigned to 
the next handoff call attempt waiting in the queue (if any). If more 
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than one handoff call attempt is waiting in the queue, the FIFO 
queuing discipline is used. It is assumed that the queue size at the 
BS is unlimited—which is not a realistic assumption. Tekinay and 
Jabbari [61] presented a measurement based prioritization scheme 
(MBPS) to employ a dynamic priority queuing discipline instead 
of FIFO. A handoff request is ranked according to how close the 
MS stands, and possibly how fast it is approaching the receiver 
level. Since the radio measurements are already made, there is 
no additional complexity in the employment of this scheme. This 
scheme offers a better performance in terms of quality of service 
and spectrum efficiency compared to the FIFO scheme. Ebersman 
and Tonguz [18] proposed a signal prediction priority queuing 
(SPPQ) scheme to improve the MBPS algorithm by using both 
RSS and DRSS, to determine the priority ordering in the handoff 
queue. They show that even under non-ideal conditions, SPPQ 
performs better than FIFO and MBPS algorithms. In [8], the 
SPPQ algorithm [18] discussed above is extended to handle the 
multimedia traffic and a new scheme called the Signal Strength 
for Multimedia Communication Scheme (SSMC) is proposed. In 
SSMC, if all channels of a BS are occupied, the new call requests 
within that cell are simply blocked and the handoff requests to that 
cell are queued. The queued requests are ordered according to a 
priority value which is based on RSS, DRSS and traffic type.

2. Channel Reservation schemes
The main idea behind channel reservation schemes is to prioritize 
handoff calls by exclusively reserving channels (bandwidth) for 
them. However, over-reservation can result in underutilization 
of the bandwidth, which is undesirable for the service providers. 
On the other hand, under-reservation may result in high CDP, 
which is undesirable from the users’ perspective. Therefore, an 
efficient channel reservation scheme must accurately estimate 
the amount of bandwidth (number of channels) to be reserved 
for handoff users.
The main idea behind channel reservation schemes is to prioritize 
handoff calls by exclusively reserving channels (bandwidth) for 
them. However, over-reservation can result in underutilization 
of the bandwidth, which is undesirable for the service providers. 
On the other hand, under-reservation may result in high CDP, 
which is undesirable from the users’ perspective. Therefore, an 
efficient channel reservation scheme must accurately estimate 
the amount of bandwidth (number of channels) to be reserved 
for handoff users.

C. Classification of Channel Reservation Schemes
The following subsections contain classifications of channel 
reservation schemes.

1. Cell-Oriented Schemes
Cell-oriented schemes are based on the behavior of a cell in 
general; they do not concentrate on the behavior of an individual 
mobile user in the reservation process. Some non-predictive and 
predictive cell-oriented schemes are discussed below.

(i). Non-Predictive Cell-Oriented Reservation (Guard 
Channel Schemes) 
Guard channel (GC) schemes, also known as cutoff priority 
schemes, prioritize handoffs by reserving a number of channels 
exclusively for handoffs in each cell. The main drawback of such 
schemes is a reduction in the total traffic carried, since fewer 
channels are assigned to new calls which can be, to some extent, 
eliminated by allowing the queuing of new calls. Nonpredictive 

schemes are simple as they do not require control information 
to be exchanged among BSs. However, they are not flexible to 
varying traffic loads. In [23], Hong and Rappaport introduced a 
guard channel scheme dealing with voice calls. They presented 
a traffic model and analyzed cellular mobile telephone systems 
with handoff. In their work, three mobile schemes for call traffic 
handling were considered. One of these schemes is nonprioritized 
and two are prioritized. In the non-prioritized scheme, the BSs 
make no distinction between new call attempts and handoff 
attempts. Attempts that find all channels occupied are cleared. In 
the first priority scheme considered, a fixed number of channels 
in each cell are reserved exclusively for handoff calls. The second 
priority scheme employs a similar channel assignment strategy, but, 
additionally, the queuing of handoff attempts is allowed. Rappaport 
and Purzynski extended the work done in [23] to multiple services 
and platform types. They analyzed the performance based on their 
proposed mathematical model, with the assumption of stationary 
traffic. A guard channel scheme with multiple thresholds was 
proposed in [36]. It extends the simple cutoff priority scheme for 
single stream traffic into multiple classes of traffic. This scheme, in 
which each type of traffic has its own cutoff threshold, is referred 
to as the Hybrid Cutoff Priority Scheme. The main characteristic 
of the scheme is that it supports any number of classes of traffic, 
each of which can have its own QoS requirements in terms of 
number of channels needed, length of the connections and cutoff 
priority employed. This scheme adopts finite buffering for both 
new calls and handoff calls. The departure of new calls due to 
the caller’s unwillingness to wait, and the dropping of the queued 
handoff calls due to unavailability of channels during the handoff 
period are taken into consideration.

(ii). Predictive Cell-Oriented Reservation 
Predictive cell-oriented reservation schemes pre-reserve 
channels between neighboring cells based on the outcome of the 
mobility prediction of the cell. Such schemes are more flexible 
to varying traffic loads then non-predictive schemes. However, 
they are usually not very efficient. In [17], a scheme named SiS-
HoP (Simple and Scalable Handoff Prioritization scheme) was 
proposed. It consists of an aggregated mobility prediction and 
handoff channel reservation components. Mobility prediction 
is based on a small mobility cache, which stores the history of 
handoffs in each BS. The mobility prediction component does 
not consider individual MSs. Aggregated handoff probabilities 
are calculated for each neighboring cell. Using the outcome of 
the prediction, the channel reservation component calculates the 
necessary number of channels to be reserved in each neighboring 
cell and announces results to the neighboring cells. The number 
of reserved channels in the current cell is adjusted based on 
handoff reservation requests from the neighboring cells. Despite 
the scheme’s scalability advocated by the authors, the proposed 
scheme can be ineffective to avoid handoff droppings depending 
on the reservation periodicity [16].

2. Mobile-Oriented Schemes
Unlike cell-oriented schemes, mobile-oriented schemes are based 
on the behavior of an individual MS. In such schemes, channel 
reservation is performed for each MS separately. Non-predictive 
and predictive mobile-oriented schemes are discussed below. 
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(i). Non-Predictive Mobile-Oriented Reservation 
Nonpredictive mobile-oriented schemes reserve bandwidth for 
each MS in a number of cells without determining its future path 
[35, 48]. Such schemes are more adaptable to various network load 
conditions then GC schemes. On the other hand, they frequently 
suffer from low bandwidth utilization and high communicational 
overhead. In [48], the bandwidth is allocated in the cell where 
a connection request originates and bandwidth is reserved in all 
neighboring cells. When a user moves to a new cell, necessitating 
a handoff, the bandwidth reserved in target cell is used to support 
the handoff connection. In addition, every time a user moves to 
a new cell, bandwidth is reserved in the new neighboring cells, 
and the bandwidth reserved in the cells which are no longer 
neighbors to the new cell is released. This scheme distinguishes 
real-time traffic and nonrealtime traffic, and if necessary, reduces 
the bandwidth assigned to non real-time connections to provide 
higher quality of service to real-time connections. It can also 
adjust the amount of reserved bandwidth based on the current 
network conditions. This is done by measuring the average CDP 
and the reserved bandwidth usage (i.e., how much of the reserved 
bandwidth is actually being used) and adjusting the amount of 
reserved bandwidth accordingly, and therefore, it adapts to various 
network load conditions. However, this scheme wastes resources 
by reserving bandwidth for portable MSs, which never move, and 
for moving MSs by reserving bandwidth in all neighboring cells, 
even though the MS eventually hands off to only one of them. 
In [35], Levine et al. proposed a distributed CAC scheme which 
introduced the concept of a Shadow Cluster (SC)—a set of cells 
the MS might visit in the near future. A shadow cluster defines the 
‘‘region of influence’’ of an active MS. The potential influence of 
the active MS on the channel resources of each cell in the cluster is 
probabilistically determined by the BS of the current cell, based on 
previous knowledge of the mobility pattern of the active MS. The 
area of influence moves along with the MS, when a MS is handed 
off to another cell. The BS of the cell to which MS has handed off 
must supply necessary information to the BSs in the new shadow 
cluster. One of the drawbacks of this scheme is that the admission 
of new calls is delayed for at least a time equal to the length of the 
predefined time intervals [2]. Moreover, communication of large 
number of messages is required between BSs during every time 
interval, which can exert a significant overhead cost in wireless 
networks. Another shortcoming of the distributed CAC scheme 
is that it does not provide a way for determining a shadow cluster 
in real networks, since it assumes either precise knowledge of the 
previous user mobility or totally random user movements [68].

(ii). Predictive Mobile-Oriented Reservation 
Unlike non-predictive schemes, predictive schemes reserve 
bandwidth for each MS based on its predicted path.

V. Classification of Predictive Mobile-Oriented Channel 
Reservation (PMOCR) Schemes
Mobile-oriented channel reservation schemes reserve bandwidth 
at the ‘‘potential next cell’’ or a set of cells an active MS may 
visit during its lifetime. PMOCR schemes are the most flexible 
to varying traffic loads. However, they usually suffer from 
scalability issues, high computation and/or implementation 
complexity, signaling overhead and unrealistic assumptions. The 
reservation in PMOCR schemes is performed before the arrival 
of the MS, based on its future path, which is predicted using user 
mobility prediction techniques. Thus, user mobility prediction 
is a vital component of mobile-oriented channel reservation 

schemes. Many prediction mechanisms have been proposed in 
the literature, each trying to solve specific types of problems. 
Actually, all of these mechanisms are interrelated and many 
can be used in situations other than the ones they are proposed 
for. PMOCR schemes incorporate user mobility prediction and 
bandwidth reservation, while there are some schemes which only 
try to predict the future path of MS, without reserving resources 
for handoff calls. Such schemes can be employed by channel 
reservation schemes to predict the user mobility. We will refer to 
them as ‘‘user mobility prediction schemes’’. The majority of the 
user mobility prediction schemes utilize historical user mobility 
patterns to determine the user’s trajectory while some are based 
on contextual knowledge or user activity patterns. Mobility pattern 
based mobility prediction techniques assume that movements of 
a user follow a specific pattern. If the history of user’s movement 
is not available for the prediction, the prediction scheme becomes 
useless. For instance, such schemes are not very efficient if a user 
is situated in a new location for which no past history is available. 
In contextual knowledge based techniques, mobility is predicted 
using environmental knowledge and user contextual information 
such as real world maps, user profile and user’s preferences. A large 
amount of information is required to make accurate predictions 
and it is difficult to keep this information up to date [59]. User 
activity based approaches predict user mobility using the locations 
of interest, preference and their probable entry and exit times 
[59]. Such schemes require careful selection of parameters to 
produce realistic results. Moreover, they may require a high level 
of computation and a large set of input data. Many attempts were 
made to address the issue of user mobility prediction by both 
channel reservation and user mobility prediction schemes [2, 3, 
6, 7, 11–14, 25, 25, 32, 33, 39, 41–44, 50, 51, 54, 55–57, 59, 68, 
67, 69]. Discussion of some of the techniques related to user 
mobility prediction follows. First, we discuss schemes which 
employ user mobility in channel assignment. These schemes are 
discussed here as they can be considered as a step towards the user 
mobility prediction schemes. In [46], the moving direction (MD) 
method for dynamic channel assignment (DCA) is proposed. In 
this method, information regarding the direction of movement of 
the MS is used for assigning channels that can possibly result in a 
reduction of the CDP. This way, sets are formed of MSs moving 
in like directions and they are assigned the same channel. In this 
arrangement, when a mobile of one set crosses a cell boundary, 
probably another member of the same set did the same crossing 
from its cell to the next cell increasing the chances of its continuing 
usage of the same channel at handoff. This method reduces 
channel changes and call drops. Furthermore, the MD method 
promises better performance when used in single dimension cell 
configuration systems with many expressways and fast moving 
vehicular traffic. Speed and moving direction (SMD) method for 
DCA was proposed in [47]. It focuses on scenarios where both 
fast moving and slow moving MSs are part of the same system. 
Slow moving mobiles rarely require handoff and usually use the 
same cell and channel. Fast moving mobiles typically are in greater 
need of handoffs. When such fast moving mobiles are assigned the 
same channel as a slow moving mobile, there are higher chances 
of call drops. To overcome this problem channels are assigned 
based on mobile speeds, specifically only fast moving mobiles are 
assigned channels using the MD method. This choice increases 
the performance of the system, except in certain situations where 
the MSs change speeds or change the state of motion during a 
call. In these situations the system performance suffers. Some 
other user mobility prediction schemes are summarized below. 
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In [60] Tabbane proposed that a MS’s location can be obtained 
from its quasi-deterministic mobility behavior and it can be 
represented as a set of movements in a user profile. This method 
was further pursued by Liu and Maguire in [41], who proposed a 
Mobile Motion Prediction (MMP) scheme for prediction of the 
future location of a roaming user according to his/her movement 
history patterns. The MMP scheme consists of a regularity-pattern 
detection component (RPD), which is used to detect specific 
patterns of user movement from a properly structured database, 
and a Motion Prediction Algorithm (MPA), which is invoked for 
combining the regularity information with stochastic information. 
Thus, one can reach a decision/ prediction on the future location(s) 
of the MS. Simulation results presented in [41] show that the 
prediction efficiency of the proposed algorithm is about 95%. The 
main drawback of algorithms proposed in [60] and [41] is their 
high sensitivity to changes in the user’s pattern of movement. In 
[39] a Gauss-Markov process is used to model the user’s mobility 
pattern. The Gauss-Markov model captures the correlation of 
the mobile’s velocity in time, and it can represent different user 
mobility patterns, including the random walk and constant velocity 
fluid-flow models. Based on the information gathered from the 
user’s last report of location and velocity, the network predicts 
the future location of MS.  The next cell is predicted using the 
histories of handovers and the classifications of locations. The 
information of handovers is stored in a profile server, which 
translates historical data into mobility profiles. Mobility patterns 
of MSs are represented by these profiles. In [4], Bhattacharya and 
Das proposed an adaptive algorithm for location management. It 
can learn mobility patterns of MSs by keeping a dictionary of each 
MS’s path updates. However, this algorithm is very sensitive to 
random user movements and it is not scalable for a large number of 
users. In [42], a hierarchical location-prediction (HLP) algorithm 
is proposed. It uses a pattern matching algorithm and an extended 
self-learning Kalman filter for next-cell prediction based on cell 
sequence observations, signal strength measurements, and cell 
geometry assumptions. HLP consists of global prediction and local 
prediction components. Global prediction is used to predict the 
inter-cell movement trajectory of a user by matching the user’s 
actual path to one of the existing mobility patterns, while local 
prediction is used to predict the intra-cell movements of the mobile 
users. User mobility patterns are stored in a database and fed to 
an approximate pattern matching algorithm to allow estimation 
of a MS’s intercell movement direction. A data mining approach 
was presented in [67] for prediction of user movements. In this 
approach, user mobility patterns are mined from the history of 
mobile user trajectories and the MS’s next movement is predicted 
by using mobility rules, which are extracted from the user mobility 
patters. An adaptive fuzzy inference system is developed to predict 
the probabilities that a mobile user will be active in the nearby 
cells at future moments using the real-time measurement data 
of the pilot signal powers received at the mobile user from the 
BSs. The prediction is obtained using the recursive least square 
(RLS) algorithm. 
In [59], a mobility prediction scheme based on activity prediction 
was proposed, where user’s mobility traces are used to determine 
the locations of interest, preference and their probable entry and 
exit times. Based on this, the MS’s future locations and paths are 
predicted. A classification of PMOCR schemes which already 
include the user mobility prediction component follows below. 
Some schemes try to predict the next cell to which MS may handoff 
(single-cell prediction schemes), while others try to determine a 
set of cells MS may visit during its lifetime (multi-cell prediction 

schemes). Some schemes predict the location of handoff, i.e. which 
cell MS may handoff next, while other schemes not only predict 
the location but also predict the time of handoff. Based on the 
information employed in the prediction process, PMOCR schemes 
can be categorized into three types. The first type schemes base 
their prediction on current mobility parameters of mobile users. 
The second type schemes base the prediction on observation 
histories of users and/or cells. The third type schemes combine 
information about current mobility parameters and observation 
histories in their predictions. A detailed discussion and a survey 
of these schemes follow below.

A. Prediction Based on Current Mobility Parameters
Schemes using current mobility parameters (velocity, direction, 
angle or distance) in their prediction typically compute a probability 
of events occurring, depending on the values of these parameters. 
The parameters can be sampled using either radio measurements 
such as the Received Signal Strength Indication (RSSI) or by 
positioning technologies like GPS (Global Positioning System) 
[50]. GPS is the most widely employed positioning technology 
for determining the current mobility parameters. Schemes using 
GPS or other positioning technologies assume that positioning 
hardware is embedded in each MS, and the MS periodically 
transmits this mobility information to the current BS. The key 
limitation of such approaches is the requirement that MSs must 
be equipped with positioning hardware. However, GPS is already 
widely available, and it is likely that it will be integrated in most of 
the communication devices in the near future. In [11], a Predictive 
Channel Reservation (PCR) scheme is proposed. This scheme 
makes reservations for each MS based on its current position and 
orientation. The position measurement can be made using GPS or 
any other positioning technique; furthermore, orientation details 
can be gathered from two consecutive position measurements 
taken during a small time interval. Using the position/orientation 
information, the BS extrapolates the future path of the MS. The 
next cell to which MS will handover is predicted based on the 
projected path. This scheme uses the threshold distance concept 
when reserving channels from neighboring cells. The threshold 
distance is defined as the radius of a circle which is co-centered 
with a cell, and this circle is smaller than the cell’s coverage 
area. The area between these two circles is called the channel 
reservation area. When a MS enters the reservation area of a cell 
from the inner part of that cell (or a new call is generated inside 
the reservation area), and if at the same time, it is heading to a 
new cell, a reservation request will be sent to that new cell’s BS. 
If the MS changes its direction or terminates before reaching 
the new cell boundary, the reservation is deemed invalid (false 
reservation) and a cancellation of reservation request is sent to 
de-allocate the reserved channel. Rather than strictly mapping 
each reserved channel to the mobile that made the reservation, 
the set of reserved (PCR) channels at any moment is used as a 
generic pool to serve handoff requests, but not by new calls. Once a 
handoff is needed, the BS will randomly choose a reserved channel 
from the reservation pool and assign it to the handoff call. In this 
scheme, the prediction method utilizes only the position and the 
orientation of a MS, it does not consider the velocity. Hence, one 
unvarying threshold distance is defined for all MSs, which may 
have different motion patterns. If it is very slowly moving, a MS 
located in the reservation area may take too long to cross the 
boundary of the cell. Since this type of an MS is almost stationary, 
the channel reserved in the adjacent cell may not be used for the 
session of the call. This can result in low bandwidth utilization. 
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The ACR (Adaptive Channel Reservation) scheme is proposed in 
[66]. It introduces the threshold time concept in order to address the 
problems of the Predictive Channel Reservation scheme proposed 
in [11]. Like [11], ACR is also based on GPS measurements. It 
is assumed that each MS has a different threshold distance but it 
has the same threshold time since all MSs have diverse relative 
moving speeds. The time it takes for a MS to reach the border of its 
target cell is predicted using the current moving speed, orientation 
and location information. A channel reservation request is sent 
to the target cell when predicted handoff time of MS is less or 
equal to the threshold time. The common shortcoming of both 
PCR [11] and ACR [66] schemes is the communication overhead 
which is an outcome of the message passing involved in sending 
reservations and cancellation of false reservations. Moreover, 
both of the schemes consider only single type of traffic which 
makes them unsuitable for multimedia applications. The scheme 
proposed in [25] eliminates the Hierarchical Location Prediction 
(HLP) for global inter-cell direction of [42] and utilizes only the 
local movement prediction and real-time position measurements 
to predict the next cell of MS. Like the scheme proposed in [42], 
this scheme also uses an extended Kalman filter to improve the 
accuracy of prediction. The extended Kalman filter plays a crucial 
role in computing the arriving probabilities to neighboring cells and 
predicting the next cell, where handoff calls should be accepted. 
However, extended Kalman filter is not optimal and may lead to 
divergence due to the nonlinear nature of the system. In [25], Hu 
and Sharma considered multiple classes of traffic (interactive 
video, videophone, telephony/voice, www browsing and e-mail) 
instead of only single-class calls, and they modified the Predictive 
Channel Reservation of [11] to improve handoff priority. They 
also analyzed the time for handoff-request submission from the 
MSs to the destination BS. They provided a way to determine 
a time instance (reservation deadline) by which the bandwidth 
assignment for the arriving handoff call should be completed, 
and suggested that handoff-request reservations should take place 
before the actual acceptance of handoff calls. Hence, a MS submits 
a handoff reservation request to the new BS when the RSS in 
the current BS is below the threshold level, and the RSS in the 
next cell’s BS is high enough to allow receiving signals from 
the MS. In the approach proposed by [33], each MS’s current 
position and speed are used to estimate when and where the MS 
will cross a cell boundary and enter another cell. It is assumed 
that the BSs have road-map information and the MSs have a 
global positioning system (GPS). The BSs estimate the speed and 
moving direction of the MSs based on the location information 
of the MSs at two consecutive periods. The BSs estimate the 
probability that the MSs will enter the neighboring cells based 
on their velocity and the road-map information stored in the BSs. 
The BSs then compute the amount of bandwidth to be reserved, 
based on such estimation. Ref. [64] argues that the influence of 
the MS movement randomness on the prediction accuracy is not 
considered sufficiently in [33]. Moreover, the approach proposed 
in [33] is based on an unrealistic assumption that the BSs have 
the road-map information.

B. Prediction Based on Observation Histories 
Schemes based on observation histories use historical movement 
patterns of users in order to calculate their possible future locations. 
It is assumed that movements of a MS follow a specific pattern and 
show some regularity. Some schemes use mobile-specific histories 
in their predictions, some use cell-specific histories, while others 
employ both mobile and cell-specific histories to predict the path 

of a MS. The key limitation with all history-based schemes is 
the overhead to develop, store and update traffic histories for the 
different cells. These histories may not always be reliable as they 
constantly go through changes [11]. In [43], Lu and Bharghavan 
investigated next-cell mobility prediction for an indoor wireless 
system based on both user-specific and cell-specific profiles. It 
is assumed that each cell and MS (user of portable) has a profile, 
and a set of cells form a universe, which is divided into distinct 
geographical regions called zones. Each zone has a profile server, 
which maintains user-specific and cell-specific profiles and using 
these profiles calculates the next-predicted cell. Cell profiles are 
used when MS profiles are not available. This scheme, defines 
a MS to be static if it remained in the same cell for a threshold 
period of time; otherwise the MS is defined as mobile. Bandwidth 
is reserved only for a mobile MS in the next-predicted cell, and 
QoS for its connections are kept at the pre-negotiated minimum 
level. A default algorithm is used for prediction in absence of any 
profile information. One of the drawbacks of the proposed scheme 
is that it does not provide the estimation for the channel holding 
time. In [13], the mobility of the MS is predicted using handoff 
histories of mobile users observed over time in the cell. For each 
MS which moves into an adjacent cell from the current cell, the 
BS caches the mobile’s quadruplet, that is, the time when the 
mobile departed from the current cell, the index of the previous 
cell the mobile had resided in before entering the current cell, 
the index of the cell the mobile entered after departing from the 
current cell, and the sojourn time of the mobile in the current 
cell (the time span between the entry into and departure from the 
current cell). From the cached quadruplets, the BS builds a handoff 
estimation function, which describes the estimated distribution of 
the next cell and sojourn time of a mobile, depending on the cell 
the mobile stayed before. The handoff probability is calculated 
using the handoff estimation function. It is used to determine the 
amount of bandwidth to be reserved. On the other hand, analysis 
for computing the CDP and CBP is not provided. The mobility 
prediction scheme proposed by Yu and Leung in [68] is motivated 
by computational learning theory, which has shown that prediction 
is synonymous with data compression. From the observation that 
a connection originated from a cell follows a specific sequence of 
cells, rather than a random sequence of cells, the scheme utilizes 
a character compression technique to predict the future mobility 
of MSs. The proposed mobility prediction scheme is based on 
the character-based version of the Ziv-Lempel algorithm. This 
method records the mobility profile of each user by a sequence 
of events. The sequence of events (new call, handoff or end of 
call) during the lifetime of a call corresponds to a substring in 
the Ziv-Lempel algorithm. For each event, the call’s elapsed time 
and cell ID number is recorded. The next term of the mobility 
profile sequence is predicted from its previous events. The output 
of the algorithm is the handoff probability from cell i to cell j. 
The probabilistic predictions of next possible events are derived 
using the outputs of the algorithm. Based on the predictions, a 
most likely cell-time (MLCT) of the MS, and a cluster of cells 
when and where a MS will most likely visit in the future is 
constructed. When a call is admitted, bandwidth is reserved in 
the MS’s MLCT. This scheme assumes that channel holding time 
follows a general distribution. Therefore, it is more realistic then 
the schemes assuming exponential distribution [35], which do 
not give an accurate representation of the real characteristics of 
cellular networks. The main advantage of the proposed scheme 
is that it is applicable to arbitrary cell topologies, so it is not 
restricted to a commonly used structured cell configuration such 
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as hexagonal. However, this scheme is not suitable for future 
mobile communications as it considers only voice calls and does 
not consider soft handoff, in which a MS can communicate with 
two BSs simultaneously. 

C. Prediction Based on Current Mobility Parameters and 
Observation Histories
Schemes discussed in this section employ both current mobility 
parameters and observation histories in their predictions. In [55], 
Soh and Kim proposed a scheme that adapts the amount of reserved 
bandwidth in a cell according to realtime handoff predictions 
made by individual MSs with integrated GPS receivers. Contrary 
to the majority of the schemes in which hexagonal or circular 
boundaries are assumed, this scheme considers irregular cell 
boundaries. It approximates the boundary of the cell as a series 
of points around the BS, computed using previously recorded 
handoff locations. It uses linear extrapolation from a MS’s recent 
positions to predict its handoff cell and time. Recently, Soh and 
Kim enhanced this scheme to employ road topology knowledge in 
addition to the MS’s positioning information [57]. As in [33], this 
approach assumes that the BSs have road-map information and 
the MSs have a positioning system. The positioning information 
is used only for predicting the MS’s future handoff time and 
target cell, in order to adjust the reservations. It is not used to 
decide whether a handoff should be initiated. The enhanced 
scheme uses both incoming and outgoing handoff predictions to 
achieve more efficient reservations, unlike most of the schemes 
that consider only incoming handoffs. This scheme consists of a 
mobility prediction module, which defines the prediction tasks 
to be performed by the individual BSs, and a dynamic bandwidth 
reservation module, defining the way both incoming and outgoing 
handoff predictions are used to adjust the reservation at each 
BS. The mobility prediction module requires that active MSs 
periodically report their position to the serving BS, which performs 
the predictions using the obtained data.
The necessary information required for making predictions, 
including the road topology within the radio coverage area of 
the BS, is stored in a database which is maintained by the BS. 
The database has to be updated regularly. After each update, the 
BS starts collecting the data required for the next update. The 
prediction algorithm identifies a set of possible paths that may 
result in a handoff within a specific period of time. The bandwidth 
reservation module reserves some bandwidth for incoming handoff 
calls. The amount of reserved bandwidth is updated regularly, 
based on mobility predictions. One of the main advantages of the 
scheme proposed by Soh and Kim is that it considers irregular 
shapes for cells, which makes it more realistic than other schemes 
proposed. The major difference between this scheme and the 
scheme proposed in [62] is that Soh and Kim’s scheme uses the 
previous history of handoffs for the mobile users passed through 
a BS to estimate the time of handoff for the current user in that 
BS. The main weakness of this scheme is the assumption that each 
BS stores the road topology within its radio coverage area, which 
is unrealistic. A first-order auto-regressive filtering technique is 
used in [2] in order to determine a set of cells that are most likely 
to be visited (Most Likely Cluster) by a MS on its route. This 
approach reserves resources in all possible future cells that the MS 
may visit for the time interval during which the MS will reside in 
each cell. The direction of MS is predicted using the history of 
MS’s movement. At any time instance, the directional-probability 
of any cell being visited next by a MS can be derived based on 
angle ratios related to the current cell where the mobile resides, 

and the estimated direction of the MS at that time instance. The 
fundamental property of this probability distribution is that for a 
given direction, the cell that lies in the estimated direction from 
the current cell has the highest probability of being visited in 
the future. The current direction of the MS may be determined 
using radio measurements or GPS. The claim is that, this method 
guarantees that the predicted mobile direction is not affected by 
small deviations in the MS’s direction, and that it converges 
rapidly to the new direction of the MS. The downside of this 
scheme is that directional-probabilities are calculated using only 
directionality measures, without taking into consideration other 
important factors such as the call duration. Choi and Kim [12] 
proposed a scheme in which next cell is predicted based on the 
MS’s mobility graph, which stores user’s mobility patterns in a 
compact form. The mobility patterns of MSs are collected by a 
mobility pattern profile (MPP). This profile includes the index of a 
cell in which the user is currently residing, the index of the previous 
cell in which the user resided before entering the current cell, the 
index of a cell that the user has entered previously after leaving 
the current cell, and the number of times the user has moved from 
the current cell to another cell. Each node in the mobility graph 
represents a visited cell and edges represent the directions of the 
mobile user. The amount of bandwidth to be reserved is determined 
by a threshold of mobility probability (TMP); more bandwidth 
will be reserved for users with a mobility probability above the 
TMP than for those below the TMP. The mobility probability of 
the MS to move from cell i to cell j through cell p is calculated 
using the mobility profile stored in the graph. The traffic in the 
proposed scheme is classified into real-time and non-real-time. 
Bandwidth is reserved only for real-time calls due to the nature 
of their delay-sensitivity. However, if a MS with real-time call 
resides in a particular cell for a long period of time before handoff, 
network bandwidth may be wasted due to bandwidth reservation. 
A two-tier cell structure was employed in order to prevent such 
a problem. The PSS (Pilot Signal Strength) of the MS is used to 
determine the MS’s location in the cell. MSs with PSS above the 
average signal strength are assumed to be in ‘‘Tier-1’’ as MSs 
with PSS below the average signal strength are assumed to be in 
‘‘Tier-2’’. The BS reserves bandwidth of its neighboring cells to 
support handoffs of MS only in ‘‘Tier-2’’, since they have higher 
probability of moving to another cell than those in ‘‘Tier-1’’. 
The main drawback of the proposed scheme is the overhead to 
develop, store and update traffic profiles for different cells. In 
[29] Islam and Murshed proposed a scheme in which mobility 
prediction employs an enhanced cell visiting probability (CVP) 
estimator to define a set of cells most likely to be visited by a MS 
(the shadow cluster, SC). The shadow cluster is comprised of the 
neighboring cells having higher probability for a MS to visit. The 
CVPs are calculated using mobility parameters (position, direction 
and speed) and ETD (Expected Travel Distance) of the cell from 
the position of MS. It is assumed that each MS is equipped with 
GPS and periodically transmits mobility information to its current 
BS, which informs all the neighboring cells for which the CVPs 
of this MS is significant. The mobility information obtained is 
used to calculate CVPs to form SCs and estimate Reservation 
Time Window (RTW). The RTW of a MS in each cell of the 
SC is estimated using ETD and its standard deviation. ETD 
between two cells is estimated using the aggregated history of 
observations made when a MS moves between them. Moreover, 
ETD and average speed are used to estimate the expected arrival 
time and departure time of the MS for each cell in the SC. Using 
these estimates, for each cell in SC, the feasibility of supporting 
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the newly originated service during the MS’s expected residence 
time, is verified, and accordingly, resources are reserved. The 
bandwidth reservation in cells within the SC is updated whenever 
the MS hands off from one cell to another, and when the direction 
of a MS goes beyond the angular span of the SC. This update in 
reservation results in formation of a new SC and a re-calculation of 
CVPs. This scheme classifies traffic as real-time and non-real-time 
(rate-adaptive). To ensure the continuity of real-time (non-rate-
adaptive) connections, bandwidth is borrowed from the existing 
adaptive services without affecting the minimum QoS guarantees. 
This scheme suffers from high complexity of operations performed 
and a communication overhead.

D. PMOCR Schemes and their Characteristics
We provide a discussion on some of these characteristics below. 

1. Predicted Cell Count
It is crucial for PMOCR schemes dealing with multi-cell predictions 
to provide very accurate predictions as unnecessary bandwidth 
reservations may lead to a low bandwidth utilization and high 
signaling overhead because of the message passing involved in 
sending reservations to other BSs. 

2. Temporal/Spatial HO Prediction
In order to efficiently utilize the bandwidth, it is essential for 
PMOCR schemes to provide not only the location but also the 
time of handoff.

3. Parameters Used in Prediction
All history-based schemes suffer from the overhead to develop, 
store and update traffic histories. The key limitation of the 
schemes employing positioning technology in their predictions 
is the requirement that MSs must be equipped with some kind of 
positioning hardware. Combining history and position information 
might provide better results. History-based measurements may 
supply an initial idea of the movements in the cell, while positioning 
may be employed to adjust the MS’s movement predictions with 
time according to its actual movements [69].

4. Traffic Type
It is important to note that PMOCR schemes dealing with 
homogeneous traffic only are not suitable for future wireless 
networks, as they are expected to provide support for a broad 
range of multimedia services.

5. Cell Shapes
To simplify the analysis, the majority of PMOCR schemes assume 
that cell boundaries are hexagonal, circular or square. In reality, 
the cell boundary is fuzzy and is irregularly shaped due to terrain 
characteristics and obstacles that interfere with radio propagation 
[57]. Therefore, schemes assuming regular shapes are not suitable 
for real networks, as they may contain complex boundaries, cells 
of various size and shape, and multiple overlapping cells covering 
a single physical area.

VI. Conclusion
In this paper, we presented an extensive review and a classification 
of Call Admission Control schemes in cellular networks. It also 
presented the classification of predictive mobile-oriented channel 
reservation schemes. These schemes perform channel reservation 
for mobile users based on mobility prediction. Mobility prediction 
of users is integrated with channel reservation because the best 

tradeoff between Call Blocking Probability and Call Dropping 
Probability can only be achieved if for every MS, we know its path 
and its arrival/departure times in each cell in advance. Mobility 
prediction of the user and determine the cell(s) the user will most 
likely visit in near future. In this paper no important channel 
reservation scheme was omitted and it can serve as a pivotal 
reference for those who are interested in this area.
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