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ABSTRACT

Call admission control (CAC) is a process of accepting new calls or
handoff calls in a network while regulating the Quality of Service
(QoS) of existing or active calls without degrading any call drop. CAC
is an RRM technique and directly impacts QoS for individual
connection and the overall system efficiency. This paper presents a
short review of some existing CAC schemes proposed for the 3GPP
LTE network. The review aims to guide researchers to know what
CAC is, how it operates, and its benefits to the overall system
performance. The schemes reviewed can be classified based on the
aim they were proposed, such as guaranteeing QoS of calls,
increasing the utilization of available network resources, reducing
call blocking, and call dropping probabilities. The paper further
summarised all reviewed schemes by highlighting each scheme's

operations, strengths, and weaknesses.

This is an open access article under the CC-BY-SA license.

1.Introduction

Quality of Service (QoS) provisioning is one of the primary objectives of any wireless
broadband technology. Long Term Evolution (LTE) is one of the wireless broadband
technologies focused on QoS provisioning. A user connected to the network always expects a
better QoS experience. Mobile operators have always worked tirelessly to improve the QoS of
their users [1]. LTE employs several Radio Resource Management (RRM) techniques to ensure
that the QoS users are satisfied to a certain level of satisfaction. An efficient RRM technique that
will handle the network resources efficiently is required because network resources are, in most
cases, scarce [2]. Specifically, an efficient call admission control (CAC) scheme which regulates
resources for new call requests or ongoing calls is needed. Call admission control is the process
of accepting a new call or a handoff call request into the network while maintaining the quality
of service (QoS) of admitted or ongoing calls [2]. Call requests are classified into two: new call
and handoff call requests. A new call is a call request that is requesting a new connection into
the network. In contrast, a handoff call is an ongoing or already connected call that needs to be
transferred from one cell to another without compromising service quality

This paper aims to give an over of the 3GPP LTE networks, i.e., what it is, how it operates, its
architecture, and the primary objectives. The paper will further examine an RRM technique that
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helps regulates the QoS of existing and new calls in a network. Several existing CAC schemes
have been reviewed in this paper by highlighting each of the schemes' operations, strengths,
and weaknesses. The rest of this paper is organized as follows: Section 2 presents an overview
of the 3GPP LTE network, call admission control is presented in section 3 of this paper. Call
admission control in LTE is presented in section 4, and section 5 concludes the paper.

2.Method

2.1 3GPP Long Term Evolution (LTE)

Long Term Evolution (LTE) is one of the wireless broadband technologies that focused on
QoS provision for different users. Long Term Evolution (LTE) is an evolving wireless standard
developed by the 3rd Generation Partnership Project (3GPP), along with 3GPP HSPA+, 3GPP
EDGE Evolution, and Mobile WiMAX (IEEE 802.16€), opens the road to 4G technologies. The LTE
standard is focused on delivering high data rates for bandwidth-demanding applications and
improving flexibility and spectral efficiency, thus constituting an attractive solution for both
users and mobile operators. LTE network was designed to deliver a peak data rate of 100Mbps
in the downlink and 50Mbps in the uplink. This requirement was exceeded in the eventual
system, which delivers peak data rates of 300Mbps and 75Mbps for the downlink and uplink,
respectively

The LTE architecture is also known as Evolved Packet System (EPS), comprises two main
components, which are: Evolved Radio Access Network (E-UTRAN) and Evolved Packet Core
(EPC) [4]. The E-UTRAN consists of a network of enhanced base stations referred to evolved
NodeB (eNBs), whose primary function is to manage the available radio resources and mobility
in the cell to optimize the communication among all User Equipment (UEs). On the other hand,
the EPCis the core network that controls the activities of the user equipment (UEs). It comprises
of Mobility Management Entity (MME), Serving Gateway (S-GW), Home Subscriber System
(HSS), and Packet Data Network Gateway (P-GW). The MME controls the mobile's high-level
operation by sending it signaling messages about issues such as security and management of
data streams that are unrelated to radio communication. On the other hand, HSS is a component
that contains subscription data of the UE. It stores user authentication data and subscription
status. S-GW handles the data and packet routing within the LTE, while P-GW handles data and
packets routing towards non-3GPP data networks [5]. The system architecture of LTE is shown
in Fig. 1.
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Fig. 1. LTE Architecture
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The LTE radio interface supports three multiple access techniques, which are Orthogonal
Frequency Division Multiple Access (OFDMA), Multiple Inputs Multiple Outputs (MIMO), and
Single Carrier Frequency Division Multiple Access (SC-FDMA) techniques [6]. OFDMA is a
multiple access technique used at the downlink channel in the LTE system, supporting high
Quality of Service (QoS) to the accessing points. On the other hand, MIMO uses multiple
transmitters and receivers to transfer more user data at the same time. The MIMO supports high
coverage, high data rate and better robustness, low bit error rate, and better spectral efficiency.
It is also used as a downlink channel. SC-FDMA is a multiple access technique that is used in the
uplink channel of the LTE system.

LTE's fundamental objective is to guarantee quality of service (QoS) requirements and
minimize network congestion, thereby utilizing the available network resources [7]. It can be
achieved through the radio resource management (RRM) techniques. Wireless networks
employ radio resource management techniques to improve the utilization of radio resources.
Radio resources are utilized using various schemes that can are categorized into three major
groups | 8]. The first group represents frequency or time resource allocation schemes, including
channel allocation, scheduling, transmission rate control, and bandwidth reservation schemes.
The second group represents power allocation and control schemes, including the terminals and
base stations' transmitter power. The third group represents access port connection schemes,
including call admission control, base station assignment, handoff control algorithms, and call
admission control.

2.2 Call Admision Control (CAC)

Call admission control (CAC) is a process of accepting new calls or handoff calls in a network
while regulating the QoS of existing or active calls without degrading any call drop [7]. CACis an
RRM technique and directly impacts QoS for individual connection and the overall system
efficiency [9]. Call admission control is located at layer three, i.e., network layer in the evolved
Node B (eNB), and used for both new user and handoff users . Call requests usually are
classified as New Call (NC) and Handoff Call (HC). NC is a type of call requesting a new
connection or requesting to be connected to the network, while HC is an ongoing or active call
that needs to be transferred from one cell to another and still maintain its connection.

The primary objective of CAC is to ensure efficient resource allocation and to monitor the resource
utilization in the high volume of traffic. CAC determines the condition for accepting or rejecting an
NC or HC into the network based on pre-defined criteria such as availability of network resources,
network channel condition, and others. To guarantee the QoS parameters without affecting the existing
calls . CAC process is always performed when a UE starts communication with the eNodeB either
through a new call or a handoff call, or a new service request by the UE. When the UE wants to
establish a connection with the eNodeB, it sends a request for resource allocation, admission control
at eNodeB handles the request. For RT call requests, if connection causes excessive interference to
the system, the request will be denied. Otherwise, resources will be allocated for that connection. For
the NRT connection request, the packets' optimum scheduling must be determined after the admission
of the call

CAC schemes usually are designed for a specific purpose, such as guaranteeing the QoS of
calls, increasing the throughput of the system, increasing the utilization of the available network
resources, thereby reducing the wastage of the resources. Some of the schemes are meant for
reducing the call blocking probability (CBP), call dropping probability (CDP), and others. The
3GPP standard does not define any standard for call admission control. It has been left open for
vendors and network operators to decide how the CAC schemes are developed.

Basic Call Admission Control (BCAC) is a static call admission control scheme [2]. The
decision for the acceptance and rejection of a call request depends only on network resource
availability. Call requests are only admitted into the network when the requested resources are
less than or equal to the available network resources; otherwise, the call request is rejected.
Therefore, in the BCAC scheme, the admission criteria always depend on the availability of
network resources. Fig. 2 describes the operation of the BCAC scheme.
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Fig. 2. BCAC Description

The multi-service call admission control (MSCAC) was proposed for 3G/4G networks to
improve the BCAC scheme. MSCAC supports two types of services; RT and NRT, where RT is for
conversational and streaming calls, while NRT is for BE. The scheme divides radio resources
into two parts, one part for the RT calls and the other part for NRT calls.

A CAC scheme's design depends on some parameters such as availability of resources, quality
of network parameters, quality policies, call prioritization, mobility management, and
optimization methodologies, and others

3.Results and Discussion

Researchers want to dive into call admission control, as an area of research needs first to
overview the existing CAC schemes proposed for particular network technology, in this case,
LTE. Several CAC schemes have been proposed with different aims and objectives, such as
guaranteeing QoS, reducing call dropping probability (CBP), and call blocking probability (CD).

This section presents some of the CAC schemes developed for the LTE network. The
description, strengths, and weaknesses of each of the schemes are also highlighted. Finally, all
the schemes have been summarised in a tabular form of simplicity.

In , the authors presented a novel admission control scheme for multiclass services in
LTE systems to reduce the CBP and guarantee the users' QoS. The scheme combines complete
sharing (CS), virtual partitioning (VP), and service degradation strategies. It groups users into
three groups: group 1 are services whose resources can be preempted, group 2 are services
whose resources cannot be preempted, and group 3 are services that can preempt resources
from group 1. The scheme admits a new call request of service group 1 if the available
bandwidth in group 1 is greater than or equal to the requested bandwidth; otherwise, the call is
rejected. Similarly, it accepts a new call of service group 2 if the available bandwidth in groups
2 and 3 is greater than or equal to the requested bandwidth. Otherwise, bandwidth is degraded
from admitted calls in the group. If the degraded bandwidth is enough to admit the new call, the
call is accepted; otherwise, the call is rejected.

Furthermore, the scheme accepts a new call of service group 3 if the available bandwidth in
service groups 2 and 3 is greater than the requested bandwidth; otherwise, the call is rejected.
The scheme reduces the CBP of users and also guarantee the QoS of some service types.
However, the QoS of lower priority users because they are degraded whenever resources are
not sufficient. It also increases the CDP of these users.

The study in proposed a resource-estimated CAC scheme to guarantee QoS for different
traffic types. The scheme estimates the number of required Physical resource Blocks (PRBs)
based on the service type, RT or NRT, and current Modulation and Coding Scheme (MCS) level
of the user. It determines the minimum data rate required for each service type at the request
time. The scheme accepts handoff requests with the lowest MCS level while rejects requests
with the highest MCS level. It similarly accepts new calls with the lowest MCS level and rejects
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these with the highest MCS level. The scheme improves QoS and also increases resource
utilization. However, the scheme increases handoff dropping probability because the MCS level
for handoff calls at request time is higher than the new calls.

In , a Delay Aware Call Admission Control (DACAC) scheme guarantees QoS for different
service call requests using a dynamic measurement strategy to determine Packet delay and PRB
utilization of each service type. The scheme models use two thresholds: Threshold 1 (TH1) and
threshold 2 (TH2) for PRB utilization. The scheme accepts a call when its arrival time is equal
or less than TH1; otherwise, the call is rejected if the service arrival time is equal to or greater
than TH2. It also accepts a call when the service arrival time is more excellent than TH1 but less
than TH2. It accepts handoff calls but rejects a new call in the presence of congestion. The
scheme guarantees QoS for different service types but increases the new call blocking
probability when the network is congested.

Downlink CAC with look-ahead calls to handle advance resource reservation was presented
in . The scheme deals with three admission requests: new immediate call, handoff call, and
advance call. It accepts a new immediate call when the new call's sum and that of aggregated
active new calls is less than the new call capacity threshold; otherwise, the call is rejected.
Similarly, the scheme accepts a handoff call if the sum of the handoff call and that of the
aggregated active handoff calls is below the handoff capacity threshold; else, the call is queued.
The queued calls are treated based on FIFO discipline if there is more than one call in the queue.

Furthermore, it accepts an advance call when the sum of advance call and the aggregated
active advance calls are less than the advance call threshold; otherwise, the call is rejected. The
scheme utilizes resources efficiently when traffic is low, but resources are underutilized when
the traffic is high due to the advance call resource reservation. The scheme also increases
blocking probability for new immediate calls and handoff calls due to higher priority given to
advance calls.

In , atwo-stage call admission control scheme guarantees the QoS of both new and active
calls and improves system resource utilization. The scheme also incorporated a Packet
scheduler (PS), which determines a call request's priority. It employs a dynamic threshold SINR
for admitting new calls into the system. The scheme operates in two stages; At stage one, a new
call request is accepted if the gain link between the transmitter and the receiver is more than a
minimum threshold value set. Similarly, at stage two, the scheme tries to guarantee a minimum
data rate for Guaranteed Bit Rate (GBR) requests. It considers the capacity of the established
link and then quantifies it in terms of reserved system resources. It accepts a request when the
requested resources are less than the available and reserved system resources; otherwise, the
request is rejected. The scheme further employs a PS that determines each request's priority
before the distribution of system resource commences. It gives higher priority to GBR and then
assigns the lowest priority to NBGR. The scheme reduces call blocking and dropping probability
for GBR requests, guarantees QoS of admitted calls, and increases overall system capacity.
However, the scheme increases call blocking and call dropping probability of NGBR requests
due to higher priority given to GBR requests.

In , the authors proposed an adaptive call admission control scheme to reduce the
handoff dropping probability of handoff calls. The scheme employs a resource block (RB)
reservation strategy, which gives higher priority to handoff calls and reserves a certain amount
of resources. It employs a load balancing mechanism that adjusts the number of resources to be
reserved for handoff calls. The scheme accepts a new call request when the requested resources
are less than or equal to the available resources; otherwise, the call is rejected. It admits a
handoff call when the requested resources are less than or equal to the available and reserved
resources for handoff calls; otherwise, the call is queued into a waiting queue. It served the
queued calls based on their latency. The scheme reduces the handoff dropping probability of
handoff calls because they are given higher priority but increases the call blocking probability
of new call requests. It also reduces the utilization of network resources because of the
reservation strategy employed by the scheme.
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The study in proposed a Utility-Based Scheduling and Called Admission Control
(UBSCAC) scheme to reduce CBP and CDP of RT and NRT users. The scheme estimates channel
conditions based on received signal strength (RSS) to determine good and bad channels. The
scheme classifies requests into NC and HC and categorizes RT requests as VoIP and Video. It
checks for the bandwidth requirement of a VolIP request. If the requested bandwidth is less than
the total available bandwidth, it can be reserved based on the base station's traffic density, and
the request admitted. Otherwise, if the requested bandwidth is more than the total available
bandwidth, then bandwidth reservation is made using resources from bad channels. The
scheme admits a Video request if the requested bandwidth is less than or equal to the remaining
available bandwidth, else the request is rejected. It also admits Video requests with the Lowest
Tolerance of Latency (TOL) when there are multiple requests at a time. The scheme reduces
CDP for HC but increases CBP for NC due to higher priority given to HC. Also, users with bad
channels are starved due to the degradation strategy used by the scheme.

In , @ Hybrid Adaptive Call Admission Control (HCAC) scheme reduces the handoff
blocking probability. The HCAC scheme uses a resource block strategy to allocate resources
based on either a new call or a handoff call. It checks for the maximum number of Resource
Blocks (RBmax), the number of required RBs (RBreq), the minimum number of RBs (RBmin),
and the maximum tolerable delay (Dmax) on the arrival of a call. The scheme checks the RBreq
and RBmin for new calls and handoff calls, respectively. It checks if the latency is less than the
maximum tolerable delay, then the call with minimum latency is checked, and the resource
block strategy is used. The scheme employs an expiration delay to service classes when
resources are not available. It reduces handoff dropping probability but increases new call
blocking probability under heavy traffic.

An efficient channel state-based call admission control for non-real-time traffic in LTE
networks was proposed in to guarantee the QoS and reduce users' CBP. The scheme
classifies call requests into the new call (NC) and handoff call (HC) and further categorizes each
class as RT and BE traffics. It then estimates the channel condition based on the received signal
strength (RSS) value. The scheme accepts a new call request if the requested bandwidth is less
than or equal to the available bandwidth and the channel condition if the call is good. Otherwise,
bandwidth is reserved based on the traffic density of the base station. It further degrades
admitted calls with bad channel conditions when a new call request arrives, and there are no
sufficient resources to admit the call. If the degraded bandwidth is not enough to admit the new
call request, the call is rejected. The scheme guarantees QoS and also reduces the CBP of calls
with good channel conditions. However, the scheme increases the CBP and CDP of calls with bad
channel conditions.

The proposed a call admission control scheme for the machine to machine (M2M)
communication to reduce the delay experienced by calls before being admitted into the LTE
system. The scheme manages machine type communication (MTC) devices using a group-based
strategy. It groups a set of MTC devices with the same QoS requirements in the same cluster.
The scheme accepts a call request first by checking if a cluster exists that satisfies the call's QoS
requirements. If there exists a satisfying cluster, then it checks if there are available slots in the
cluster. If there are available slots in the cluster, then the call is admitted; else, the scheme
checks if the request satisfies the sufficient conditions for creating a new cluster. The scheme
further checks if the delay constraints for all the clusters are satisfied, then a new cluster is
created, and the request is grouped as part of the cluster. Otherwise, if the conditions for
creating a new cluster are not satisfied and the delay constraints are not met, the call request is
rejected. The scheme ensures that all clusters satisfy their delay constraints by reducing the
delay experienced by call requests. However, it increases the blocking probability of a call since
all delay constraints must be satisfied before a call can be admitted.

In , an admission control scheme for video telephony services in wireless networks
reduces CBP and increases resource utilization of network resources. The scheme was
developed to support two GBR services; conversational voice calls and conversation video calls.
It gives higher priority to conversational voice call requests. The scheme accepts a voice call
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request if the requested resources are less than or equal to the reserved and allocated resources
to voice calls; otherwise, the request is blocked. It also accepts a voice call request by applying
a degradation mechanism of the already admitted video calls when there are insufficient
resources to admit the new voice call request, leading to the degradation of the quality of
admitted video calls. Furthermore, the scheme accepts a video call request if the requested
resources are less than or equal to the system's available resources; else, the request is rejected.
The scheme reduces CBP and CDP of voice calls because they are given higher priority but lower
priority calls, i.e., video calls experience increased CBP and CDP.

Researchers in presented a QoS based call admission control and resource allocation
scheme for LTE femtocell networks to prevent resource wastage and prevent call quality
degradation for voice and data calls. The scheme monitors all calls through the home eNodeB
gateway (HeNBGW) in a real time manner, and the mean opinion score (MOS) is always
computed. The scheme triggered a CAC and dynamic resource allocation mechanisms
periodically. It checks if the average MOS of a call is above the 95% confidence interval range. If
it is, then the call is categorized as a type with a home area network (HAN) problem; otherwise,
a new MOS is computed for the call. It accepts a new call if the average MOS is less than 3.8;
otherwise, the call is rejected. The scheme maintains the QoS of voice calls due to the higher
priority given to them. However, the QoS of lower priority calls, i.e., data calls, is not maintained
because they are given lower priority.

In , the authors proposed a call admission control scheme for LTE femtocell networks to
support multimedia services with diverse traffic classes and different bandwidth requirements.
The scheme operates in two stages: The subscriber authentication stage and the admission
control stage. Upon arrival of an E-UTRAN Radio Access Bearer (E-RAB) request, the scheme
checks if the threshold based on subscriber authentication is not exceeded and then check if
there are available PRBs in the system. The request is accepted if the conditions are satisfied;
otherwise, the request is queued. The scheme accepts any queued request if it satisfies the
predefined admission criteria and then leaves the queue's remaining requests. It rejects the
remaining queued request when they reach their queue timeout. The scheme reduces CBP for
each class of traffic and also increases resource utilization. However, it increases CDP when the
queued requests reach the queue timeout.

Reasonable, intelligent admission control to provide fair resource allocation and
guarantee maximum resource utilization for different service types was proposed . The
scheme combines complete sharing (CS) and virtual partitioning (VP) resource allocation
techniques. It uses CS for multiclass users to share available network resources. The scheme
further uses VP to differentiate among multi-service users when the network resources are
scarce. It classifies call requests and categorizes the requests as GBR and MBR based on their
service types. The scheme give higher priority to GBR. It accepts a higher priority request by
applying a step-wise degradation approach that degrades resources allocated to lower priority
bearers when there are insufficient resources to admit the request. It admits lower priority calls
when there are enough resources; otherwise, the call re rejected. The scheme reduces call
blocking probability for higher priority calls and guarantees fair resource sharing among service
types. However, the scheme increases call blocking and call dropping probability for lower
priority calls.

In , a fuzzy approach calls admission control to improve network resource utilization,
reduce CBP and CDP, and ensures that the QoS of both new and ongoing calls is met. The scheme
only deals with data services, i.e., lower priority calls. The scheme performs a channel
aggregation when a new or handoff call request arrives. It assigns a channel or combination of
channels to a call request to meet the expected throughput required to service the call request.
The scheme directly assigns one or more channels to a request that is admitted. It queued call
requests that are not admitted and then performed a combination of channels to service the
request; otherwise, the request is blocked or dropped after four trials of the channel
combination. The scheme reduces call blocking and dropping probability for data services that
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have lower priority. It also ensures QoS provisioning for both new and handoff calls of data
services. However, the scheme increases CBP and CDP of higher priority calls.

The study in proposed a Markov model-based adaptive CAC scheme to reduce the new
call blocking probability. The scheme formulates the resource allocation problem as a Markov
chain model. It considers calling request as RT and NRT, connectivity as NC and HC. The scheme
uses the PRB allocation strategy by dynamically reserves resources for handoff calls based on
traffic conditions and uses the remaining available resources to accept all types of calls. It
degrades lower priority calls under heavy traffic or when the system is congested to accept
more calls. Lower priority calls are always degraded when higher priority calls arrive, and there
are no sufficient resources to admit them. The scheme decreases call blocking probability for
higher priority classes and guarantees fair resource sharing among different traffic types.
However, the scheme fails to utilize resources efficiently. It also starves lower priority calls due
to the degradation strategy whenever a higher priority call arrives.

Authors in proposed an efficient call admission control scheme to increase resource
utilization and reduces call dropping probability of different user requests. The scheme
classifies incoming requests into HC and NC and gives higher priority to HC without neglecting
the NC. It uses a system priority approach for four service classes; NC-NGBR, HC-NGBR, NC-GBR,
and HC-GBR. The scheme checks whether there are available PRBs in the network to admit
either an NC or an HC. It accepts an NC if the number of requested PRBs is less than the available
PRBs in the network; otherwise, the request is rejected.

Furthermore, the scheme accepts an HC request if the number of requested PRBs is less than
the available PRBs and the reserved PRBs for HCs in the network; otherwise, the request is
rejected. The scheme increases PRB utilization and also reduces call dropping probability for
HCs. However, it wastes resources because, in a situation where there are no frequent arrivals
of HCs, the reserved PRBs are wasted.

In , a blocking based call admission control scheme reduces the call dropping rate for
users that requires handover frequently. The scheme takes into consideration some UE
parameters such as call type, characteristics, channel quality, and available resources. It
classifies incoming calls into two categories; handover calls and new calls. Each category is
further separated into three types based on the QoS requirements, such as Real-time voice (RT
voice), Real-time video (RT video), and Non-real time (NRT), given RT voice the highest priority.
At the same time, NRT was given the lowest priority. The scheme checks the availability of
resources by computing the occupation ratio, which is the ratio of the number of used resources
to the total system resources. It admits an incoming call if the occupation ratio is less than two-
thirds; otherwise, if the occupation ratio is more than two-thirds, then the call is blocked. It no
longer admits a call once the occupation ratio is equal to one. The scheme reduces call dropping
probability for handover calls because they are given higher priority. However, NRT traffic,
which has lower priority, experiences a higher blocking rate.

The authors presented a call admission control scheme for real-time and non-real-time
traffic to reduce the CBP and CDP of different users. The scheme is an improvement of non-
prioritize schemes, which gave equal treatment to both NC and HC. It classifies call requests into
the new call (NC) and handoff call (HC) and then gives HC the highest priority while NC will be
given the lowest priority. The scheme computes traffic intensity for both HC and NC and has a
low or high threshold. It admits an HC request when HC's traffic intensity is less than or equal
to the threshold value for HC; otherwise, the call request is rejected.

Similarly, the scheme admits an NC request when NC's traffic intensity is less than the
threshold value for NC; otherwise, the request is rejected. The scheme reduces call dropping
probability HC and also increases the overall system throughput. However, it increases CBP for
NC due to the higher priority given to HC. The scheme only considers traffic intensity as an
admission criterion without considering resources and other critical factors such as PRBs and
other network conditions.

Umar et al. (Study on Call Admission Control Schemes in 3GPP LTE Network)



Science in Information Technology Letters

68 Vol. 1., No. 2, November 2020, pp. 60-72

ISSN 2722-4139

A fuzzy-based decisive approach for call admission control is presented in to reduce the
handoff dropping probability and ensure QoS calls in the LTE network. The scheme extracts the
channel and user parameters of a call request and then passes the fuzzy module parameters.
The module computes the appropriate output and then decides on whether to accept or blocks
a new call. The scheme admits a call if the fuzzy module's output is below the threshold set for
new calls and then blocks a call request when the output is above the threshold set. If the QoS
of an admitted call is compromised, the scheme allocates extra resources to it; otherwise, the
callis dropped ifthere are no extraresources. The scheme increases the throughput and reduces
the dropping probability of handoff calls. However, more new calls are blocked, and the QoS of
new calls is not guaranteed because of the higher priority given to the scheme's handoff calls.

A study in [1] presented a QoS-aware call admission control (QA-CAC) scheme to guarantee
the QoS and increase the throughput of real-time calls. A new call is accepted if the requested
bandwidth is less than or equal to the available bandwidth; else, a degradation mechanism is
applied on admitted non-real-time calls. The mechanism degrades all admitted non-real-time
calls and then adds the degraded bandwidth to the available bandwidth to admit the requested
calls. If the available bandwidth is less than or equal to the requested bandwidth, the call is
admitted; otherwise rejected. The QA-CAC guarantees the QoS of RT calls, thereby increasing
the throughput of RT calls and also reduces the dropping rate of RT calls. However, the scheme
wastes much bandwidth when the degraded bandwidth is less than the requested bandwidth.
The scheme also reduces the throughput of NRT calls due to the degradation approach applied

to NRT calls.

Table 1 shows a summary of the CAC schemes that have been reviewed for this work. The
name, strength(s), and weakness(s) of each scheme are mentioned.

Table 1.

Summary of CAC schemes reviewed

S/N Name of Scheme

Strength(s)

Weakness(s)

1 A novel Radio admission control
scheme for multiclass services

The scheme reduces the CBP of users
and also gurantee the QoS of some
service types.

- QoS of lower pririty users due
to the fact that they are
degraded whenever
resources are not suffiient.

- It also increases in the CDP of
these users.

2 A resource-estimated CAC

scheme

It Improves QoS and increases

resource utilization.

It Increases handoff dropping
probability.

3 Delay Aware Call Admission

It guarantees QoS for different service

It increases new call blocking

Control (DACAC) scheme type. probability.
4 Downlink CAC with look-ahead It utilizes resources efficiently when - Resources are underutilized
calls traffic is low. when the traffic is high.

- It increases blocking
probability for new immediate
calls and handoff calls.

5 Two-stage call admission

control scheme

It reduces call blocking and dropping
probability for GBR  requests,
guaranteed QoS of admitted calls and
increase the overall system capacity.

- Itincreases call blocking and call
dropping probability of NGBR
requests.

6 Adaptive call admission control
scheme

The scheme reduces the handoff
dropping probability of handoff calls
because they are given higher priority.

Increase the call blocking
probability of new call requests.
It also reduces the utilization of
network resource because of the
reservation strategy employed
by the scheme.

7 Utility Based Scheduling and
Call Admission Control
(UBSCAC) scheme

It reduces CDP for HC.

- It increases CBP for NC
- Users with bad channels are
starved due to degradation.

8 Hybrid Adaptive Call Admission
Control (HCAC) scheme

It reduces handoff

probability.

dropping

It increases new call blocking
probability under heavy traffic.
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Efficient channel state based
call admission control for non-
real time traffic in LTE (3GPP)
networks

The scheme guarantees QoS and also
reduces the CBP of calls with good
channel condition.

It increases the CBP and CDP of
calls with bad channel condition.

10 Call Admission Control It ensures that all clusters satisfies It increases call blocking
Statisfying Delay Constraint for their delay constraints there by probability of calls.
Machine-to-Machine reducing the delay experienced by call
communications in LTE- request
Advanced

11  An admission control scheme - Itreduces CBP and CDP for voice calls. It increases CBP and CDP for
for video telephony services in video calls
wireless networks

12 QoS based call admission The scheme maintainsthe QoS of voice QoS of lower priority calls i.e.
control and resource allocation calls due to higher priority given to data calls is not maintained
scheme for LTE femtocell them. because they are given lower
networks priority.

13 Call admission control scheme The scheme reduces CBP for each class It increases CDP when the
for LTE femtocell networks of traffic and also increases resource queued requests reaches queue

utilization. timeout.

14  Fair intelligent admission - It reduces call blocking probability for Itincreases call blockingand call
control for LTE systems (LTE- higher priority calls dropping probability for lower
FIAC) - It guarantees fair resource sharing priority calls.

among service types.

15 A fuzzy approach for call - It reduces call blocking and dropping It increases CBP and CDP of
admission control probability for data services and higher priority calls.

ensures QoS provisioning for both new
and handoff calls of data services
16  Markov model-based adaptive - It decreases call blocking probability ~Lower priority calls are not
CAC scheme for higher priority class treated fairly due to the
- It guarantees fair resource sharing degradation strategy applied on
among different traffic types. them whenever a higher priority
call arrives.

17  An efficient call admission - Itincreases PRB utilization. It wastes resources in a
control scheme - Itreduces call dropping probability for ~ situation where there is no

HCs. frequent arrivals of HCs, the
reserved PRBs are wasted.

18  Blocking-based call admission The scheme reduces call dropping NRT traffic which has lower
control scheme probability for handover calls. priority  experiences higher

blocking rate.

19  Call admission control scheme The scheme reduces call dropping It increases CBP for NC due to
for real time and non-real time probability HC. the higher priority given to HC.
traffic

20  Fuzzy-based decisive approach The scheme increases the throughput More new calls are blocked and
for call admission controlin LTE and reduces the dropping probability the QoS of new calls is not
networks of handoff calls. guaranteed because of the

higher priority given to the
handoff calls by the scheme.

21  QoS-Aware Call admission Guarantees the QoS of RT calls thereby The scheme wastes a lot of
control scheme for LTE increasing the throughput of RT calls bandwidth when the degraded
networks and also reduces the dropping rate of bandwidth is less than the

RT calls.

requested bandwidth and also
reduces the throughput of NRT
calls as a result of the
degradation approach applied
to NRT calls.

4.Conclusion

This paper presented a highlight on the 3GPP network by explaining the LTE network's
concept, aim, and architecture. It further gave an overview of one of the RRM techniques known
as CAC by defining it, explaining how it operates, and stating its importance in any network. It
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explains how the traditional CAC scheme operates. The paper further review some of the
existing CAC schemes that were proposed for LTE networks. The operation, strength, and
weakness of each of the schemes were highlighted. Based on reviews of these schemes, each
scheme was developed for a particular purpose. Some of the schemes were developed to
guarantee the QoS of existing and new calls; some were proposed to utilize available network
resources. Other schemes were proposed for reducing of CBP and CDP of calls. This paper is
presented as a stepping stone for researchers who want to extents their research in call
admission control in LTE.
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