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Abstract: In today's world, power is one of the resources that needs effective utilisation similar to the bandwidth utilisation. As
the battery life of the nodes in the cellular networks is not a problem, there is not much extensive research toward energy
consumption in the cellular networks. Nevertheless, currently the focus is toward conserving the power being utilised by various
components in the cellular network. Hence, an energy-efficient channel allocation (E2CA) procedure for cellular networks with
fifth-generation network characteristics is proposed in this study, where the energy consumption is reduced with the concept of
sleep mode for base station (E2CA-SM). The SM is more popular in sensor networks when compared with cellular networks.
The proposed E2CA-SM algorithm shows low-energy consumption during peak and non-peak hours of cellular traffic. It is
shown that the energy consumption per packet is 35.5% less when compared with multi-traffic, with queue, learning automata-
based reservation, 32% when compared with E2CA. The system is modelled using single-dimension Markov's model. There will
be a trade-off between blocking, dropping probability, and energy consumption, which is tackled in this study.

1௑Introduction
It is well known that the focus of information and communication
technology is to minimise power consumption due to various
reasons such as global warming, scarcity of resource etc. Hence,
the emphasis of the researches is moved toward energy
conservation systems in various fields. In general, there is a
scarcity of the available energy resources while handling services
in present networks. It needs to be effectively used as it is the basic
need for human life. With the introduction of smart devices, the
data communication is tremendously increased, and hence, more
energy is being consumed in the networks. In the communication
process of cellular networks, the most energy consumption is used
by the base station (BS) [1, 2]. Hence, there are high chances and
also need for reducing the energy being consumed by the BS. The
basic methods for minimising the power consumption are by
introducing sleep mode (SM) for the BSs [3–8]; the energy can be
saved by effectiveness of the hardware machineries [9–13],
preparation and organising assorted cells [11, 14], and
implementing methodologies to renew the resources of energy [15,
16].

The emphasis of this paper is to diminish the energy
consumption of the BS. The researches [3, 4] carried out in this
area shows that the load of the BS, which is to be sent to SM is
given to other BSs. There are many ways of implementing the SM
for the BSs such as co-operation among BSs, N network,
increasing the size of the cell dynamically or cell breathing,
estimation of the traffic, and arrangement of the heterogeneity.
Nevertheless, the methodology involved in handling the trade-off
between the blocking/dropping probability and energy
consumption is less emphasised. Furthermore, the existing research
[7] considers the issue during non-peak hours (when the traffic is
very less/sparse). Hence, the channel allocation procedure where
some of the BSs are in SM during peak and non-peak hours is
presented in this paper. This procedure also considers the trade-off
between blocking/dropping probability and energy conservation.

There is a quick development of wireless cellular networks over
recent years. The numbers of mobile users and the movement
volume in cell systems have aggressively expanded. System
administrators are continually attempting their best to fulfil client
needs profitably. The area of the cell is the region, in which the
mobile users can hear to the BS and receive the information that it
is transmitting. The area and volume of the cell are determined
based on the statistics of the network traffic during peak hours.
However, the network traffic is not static in the case of cellular
networks as the nodes or users in the network move from one
location to another [17]. As the traffic in cellular networks is very
dynamic, arrangement of cells is a challenging task. When the size
of the cell is considered to be big, the dynamic nature of traffic can
be handled easily.

When there is an increase in the usage of energy, then there is
an increase in the discharge of carbon. Similarly, the cost of energy
is rising due to its shortage. Hence, the research is emerging toward
new proposals in making the cellular networks green by increasing
energy conservation. In cellular networks, the energy is being
expended by various components and it is observed that the BS is
consuming more energy when compared with the other
components. Hence, there is high possibility in reducing the energy
consumption of the network by increasing the energy conservation
in the BSs [4]. Henceforth, there are many novel proposals from
the researchers toward this mode of conserving the energy [18–21].

Applications of fifth generation are high-speed mobile
networks, entertainment, and multimedia – everything on cloud,
ubiquitous connectivity, intuitive remote access, connecting
everything – smart home, smart farming, health care, fleet
management, autonomous driving, drone operation, security, and
surveillance.

The organisation of this paper is as follows. Basic information
required to understand this paper is presented as introduction in
Section 1. Section 2 presents the previous related efforts. Energy-
efficient channel allocation with SM (E2CA-SM) is presented in
Section 3. Section 4 deals with performance analysis, while
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performance evaluation results and discussion are reported in
Section 5. Finally, Section 6 concludes this paper.

2௑Related work
Misra et al. [22] presented a channel allocation procedure using
learning automata concept. Learning automata are used to
determine the number of channels to be reserved for the handoff
calls. Traffic and queue are considered as two terms. The channels
are reserved for handoff calls based on the movement of the nodes
and the cell type which may be cold cell, medium cell, or hot cell.
Nevertheless, the authors considered only blocking and dropping
probabilities as parameters for evaluation and did not consider the
energy as a parameter. The work in this paper is compared with the
proposed E2CA-SM.

In [23], Wu et al. used dynamic programming, 0/1 knapsack
problem to introduce SM for the BSs in the heterogeneous
networks. The authors claim that the complexity is linear in this
method, where it is exponential in the conventional process.
However, the algorithm performs better only when the traffic is
light, which many researchers focus on. This is also used for
comparison with the proposed work E2CA-SM.

Wu et al. [24] presented their view of the SM for the BS
depending on the traffic and similarity in power. The main aim of
the authors is to obtain the best possible trade-off between power
consumption and the delay. The BS goes to SM when it is
completely idle, which means that there is no mobile station (MS)
under the control of it; it is not possible in reality. The BS will
become active after some predetermined time or sufficient number
of users comes into its range.

In [6], Ashraf et al. proposed to minimise the consumption of
power with the introduction of SM for BSs whose range of
communication is low. The hardware being operated in the BSs are
automated such as they are turned off when traffic is nil or
negligible and are automatically turned on when more MSs require
the services of the BS. The authors proposed three variations of
algorithms based on the cell size, network parameters, and
equipment in the MSs. It is shown that the energy consumption is
reduced to a minimum of 10% and a maximum of 60% in the
proposed algorithm with SM when compared with the algorithm
without SM.

Another algorithm which is based on the traffic and automatic
switching between active and SMs of BS for conserving the energy
is proposed in [25]. In this algorithm, required blocking probability
is considered in order not to increase the number of calls to be
blocked. The time limit is also defined as the minimum duration
for which the BS is to be either in active mode or SM.

Cell breathing methodology is used to implement the SM for
BSs in [7]. The set of BSs that can be in SM is determined based

on the typical load in the cell for particular duration of time. The
number of BSs that can be in SM, and hence the network
performance is purely dependent on the predefined threshold value.

In [26], the concept of increasing the size of cell, i.e. cell
zooming, is introduced. This is based on the traffic in the cell, the
necessities of MSs and situations of the channel. The authors
presented both the distributed and centralised process of the
algorithm.

There is a trade-off between the delay and the conservation of
energy. To obtain optimal trade-off, the key idea is to identify the
power matching and sleep control [24]. Two variations of sleep
control are presented based on the time at which the BS becomes
active and come out of the SM. The two variations are whether the
BS needs to become active when sufficient number of nodes are in
its range or after a particular time limit. Theoretical analysis is
done for the delay, the amount of energy used for the varying rate
of service.

In [27], Cili et al. proposed the SM for the BSs without raising
the height of the BSs which are active to increase the range of
communication. Coordinated multipoint (CoMP) transmission
radio technology is used in [27] to permit adequate conventional
energy from neighbouring BSs every probable time that is
probable. The group of CoMP is determined precisely by
approximating the status of the channel.

More ideas and suggestions can be found in [28–35].

3௑Energy-E2CA procedure with SM for BSs
(E2CA-SM)
The various types of calls that are employed in the proposed work
are the real-time originating calls, non-real-time originating calls,
real-time handoff calls, non-real-time handoff calls, real-time
transfer calls, and non-real-time transfer calls. The originating calls
are the calls, which are initiated in any cell. The call which is
transferred from one BS to another is referred as handoff call. The
call which is transferred to another BS while in the queue is
referred to as transfer call. Example of real-time call is voice
communication and example of non-real-time call is data
communication. Two different queues QRO and QNO of sizes R and
N are maintained for real-time originating calls and non-real-time
originating calls, respectively. If the channel is not allocated to the
originating call on its request, then it is said to be blocked, and if
the channel is not available to allocate to the handoff call, then it is
said to be dropped.

In the E2CA-SM, the available frequency is effectively used
with the help of frequency reuse concept, and hence the total
number of channels are divided into three groups Ga, Gb, and Gc,
which are mutually exclusive to each other. These groups are
assigned to each BS according to three-colour theorem. Each BS
acquires one group among three groups of channels. The network
with channel assignment of three groups is shown in Fig. 1.

The group allocation to the BSs of the cells in the network is
described in detail in [1].

The total number of channels in the network is represented as
‘G’ which are divided into Ga, Gb, and Gc and the channels in each
BS or each group are represented as ‘Cg’ channels, where g is the
group identity, i.e. g in {a, b, c}. Cg is divided into subparts as
CgRO, CgRT CgNH, CgNT, and CgNO. The division of ‘Cg’ channels
into subparts is shown in Fig. 2. 

The descending order of priority of calls after is the real-time
handoff calls, real-time transfer calls, real-time originating calls,
non-real-time handoff calls, non-real-time transfer calls, and non-
real-time originating calls. The real-time handoff calls are very
important and hence highest priority is given to these calls by
giving a chance of utilising any of Cg channels in the cell. Real-
time transfer calls will have access from 0 to CgRT channels, real-
time originating calls can access from 0 to CgRO, non-real-time
handoff calls can access from 0 to CgNH channels, non-real-time
transfer calls can access from 0 to CgNT channels, and finally, non-
real-time originating calls can access from 0 to CgNO channels
only.

Fig. 1௒ Network with group assignment using three-colour theorem
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In this paper, SM for BSs is introduced. Hence, the 24 h time
zone is divided into peak hours and non-peak hours. The time from
8:00 AM to 11:00 PM is considered as peak hours and the time
from 11:00 PM to 8:00 AM is considered as non-peak hours. The
procedure for selecting a particular BS to send into SM is different
for both the zones. The system model for the SM of BSs during
non-peak hours is shown in Fig. 3. Fig. 4 shows the model for SM
of BSs during peak hours. 

3.1 SM of BS during non-peak hours

The cell numbers given in the system model, shown in Fig. 3, are
made in a circular fashion starting at the centre. The non-peak hour
duration is considered for 9 h. Initially, when cell 1 is to be sent to
SM, its region is divided into six partitions. The cells which are
around this cell 1 are responsible for the partition which is nearest
to it or toward it. This method of employing the SM for BS will
make a particular cell to get the load from three other cells, but still
it can be considered that the cell is not overloaded as it is not peak
hours and almost all the cells are cold cells during this period. Each
BS will be in SM for 3 h. Then automatically, the BS which is in
SM comes to active mode, and the other BS will go to the SM. The
BSs, which need to go to SM, are selected in a round-robin
method. The peak time zone is divided into three slots and the time
zone of these slots is represented as tnp1, tnp2, and tnp3. It can be
observed from Table 1 that 17 or 19 cells out of 61 cells are in SM
at a time and Fig. 3 illustrates the scenario during time slot tnp1. 

The list of BSs, which are in SM during the corresponding slot, is
shown in Table 1.

3.2 SM of BS during peak hours

The cell numbers given in the system model, shown in Figs. 4 and
5, are made in a circular fashion starting at the centre.

The peak hour duration is considered for 15 h. Initially, when
cell 1 is to be sent to SM, its region is divided into six partitions.
The cells which are around this cell 1 are responsible for the
partition which is nearest to it or toward it. This method of
employing the SM for BS will make a particular cell get the 1/6th
load of another cell, and hence it is considered as overload. Each
BS will be in SM for 2 h, 8 min, and 34 s. Then automatically, the
BS which is in SM comes to active mode and the other BS will go
to the SM.

The BSs, which need to go to SM, are selected in a round-robin
fashion. The peak time zone is divided into seven slots and are
represented as tp1, tp2, tp3, tp4, tp5, tp6, and tp7. The number of BSs
in the SM depends on the number of the 7-cell clusters in the
network. One BS in a cluster will be in SM at a time. Fig. 4 shows
the network with seven clusters, and hence seven BSs go to SM at
a time. Fig. 4 illustrates the scenario during time slot tp1 and Fig. 5
illustrates the scenario during time slot tp3. The list of BSs, which
are in SM during the corresponding slot, is shown in Table 2.

3.3 Channel allocation with SM for BSs

Channel allocation procedure adopted in this paper is same for both
the peak hours and non-peak hours call traffic of different types of
calls. The channels used under the control of the BS in SM are
divided into two halves. Furthermore, 1/2 is divided into six parts,
and the control of corresponding channels is assigned to the BS,
which is going to handle the traffic of the BS which is in SM.
Another half will be under the control of the BS controller (BSC).

Fig. 2௒ Distribution of channels among various types of calls in a BS
 

Fig. 3௒ BS SM during non-peak hours
 

Fig. 4௒ BS SM during time slot tp1
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The channels of the BS which is in SM will be utilised for the calls
in the corresponding range only, but not for the calls in the range of
BS, which takes control of the channels of sleeping BS. Hence, no
kind of co-channel interference problem is going to rise.

Consider that the BS1 in Fig. 6 is going to SM. Channels of
Group Ga are assigned for BS1. Assume that there are Ca channels
in group Ga. Then, the Ca channels are divided into two halves.
Ca/2 channels are under the control of BSC. The control of other
Ca/2 channels is given to BS2–BS7, each Ca/12 channels.

When a call request arrives at BS, first it verifies the current
location of the MS with the help of mobile switching centre, which
maintains the visiting locations of the MS in visitor location
register. If the current location of the MS is in its range, then the
channel is allocated from its group of channels. Otherwise, it will
verify whether the free channel is available in the group of
channels of the BS which is in SM. If the free channel is available,

then it is allocated; otherwise, the request for free channel is
forwarded to BSC. If free channel is available at BSC, then the
channel is allocated; otherwise, it is blocked (if originating call) or
dropped (if handoff call). The complete process of channel
allocation for a particular BS is divided into three parts. This
process is after the assignments of group of channels to the BSs
(Fig. 7). 

4௑Performance analysis
Poisson distribution is considered for modelling the arrival process
of the calls. The assumptions made that cannot be exactly modelled
are [1]:

• Speed and the direction of the movement of MSs is random.
• MSs are enabled with global positioning system.
• Arrival rate of the real-time originating calls is ȜRO.
• Arrival rate of the real-time handoff calls is ȜRH.
• Arrival rate of the real-time transfer calls is ȜRT.
• Arrival rate of the non-real-time originating calls is ȜNO.
• Arrival rate of the non-real-time handoff calls is ȜNH.
• Arrival rate of the non-real-time transfer calls is ȜNT.
• Arrival rate of all the calls from the range of the BS in SM is the

same and is represented as Ȝa.
• Service rate of the real-time originating calls is ȝRO.
• Service rate of the real-time handoff calls is ȝRH.
• Service rate of the real-time transfer calls is ȝRT.
• Service rate of the non-real-time originating calls is ȝNO.
• Service rate of the non-real-time handoff calls is ȝNH.
• Service rate of the non-real-time transfer calls is ȝNT.
• Service rate of all the calls from the range of the BS in SM is the

same and is represented as ȝa.
• Dwell time of MS in the range of BS is Tc−dwell.
• Dwell time of MS in the handoff region is Th−dwell.

Let P(i) be the probability of i channels is busy. The state transition
diagram shown in Fig. 8 is used to determine P(i). 

The state balance equations obtained are as shown below:

iμNOP(i) = (λNO + λNT + λNH + λRO + λRT + λRH)P(i − 1),
0 ≤ i ≤ CgNO

(1)

iμNTP(i) = (λNT + λNH + λRO + λRT + λRH)P(i − 1), CgNO

< i ≤ CgNT
(2)

iμNOP(i) = (λNO)P(i − 1), CgNT < i ≤ N (3)

iμNHP(i) = (λNH + λRO + λRT + λRH)P(i − 1), CgNT < i

≤ CgNH
(4)

iμROP(i) = (λRO + λRT + λRH)P(i − 1), CgNH < i ≤ CgRO (5)

iμRTP(i) = (λRT + λRH)P(i − 1), CgRO < i ≤ CgRT (6)

iμROP(i) = (λRO)P(i − 1), CgRO < i ≤ R (7)

iμRHP(i) = (λRH)P(i − 1), CgRT < i ≤ Cg (8)

iμaP(i) = (λa)P(i − 1), Cg < i ≤ Ca (9)

Table 1 List of BSs in the SM for various time slots
Time slot BSs in the SM
tnp1 1, 8, 10, 12,14, 16, 18, 22, 25, 28, 31, 34, 37, 39, 43, 47, 51, 55, 59
tnp2 3, 5, 7, 9, 13, 17, 20, 24, 26, 30, 32, 36, 40, 42, 45, 48, 50
tnp3 2, 4, 6, 11, 15, 19, 21, 23, 27, 29, 33, 35, 44, 46, 49, 52, 54
 

Fig. 5௒ BS SM during time slot tp3
 

Table 2 List of BSs in the SM for various time slots
Time slot BSs in the SM
tp1 1, 20, 23, 26, 29, 32, 35
tp2 2, 13, 16, 25, 36, 39, 42
tp3 3, 15, 18, 21, 28, 43, 46
tp4 4, 8, 17, 24, 31, 47, 50
tp5 5, 10, 19, 27, 34, 51, 54
tp6 6, 9, 12, 30, 37, 55, 58
tp7 7, 11, 14, 22, 33, 38, 59

 

Fig. 6௒ Various groups assigned for BSs in a sample network
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Equations (1)–(9) are used recursively in addition to the probability
rule that the sum of all probabilities is equal to 1, P(i) is obtained
as shown in the equation below: (see (10)) , where

W =
(λNO + λNT + λNH + λRO + λRT + λRH)CgNO

i!μNO
i

(11)

X =
(λNT + λNH + λRO + λRT + λRH)CgNT − CgNO

i!μNT
i

(12)

Y =
(λNH + λRO + λRT + λRH)CgNH − CgNT

i!μNH
i

(13)

Z =
(λRO + λRT + λRH)CgRO − CgNH

i!μRO
i

(14)

where P(0) is given as in the equation below: (see (15)) . The
blocking/dropping probability of all the calls in the BS due to
additional load of SM BS is given as

Bsleep = ∑
i = 0

Cg

P(i) (16)

The blocking probability of non-real-time originating calls is given
as

BNO = ∑
i = CgNO + 1

Ca

P(i) (17)

The blocking probability of non-real-time transfer calls is given as

Fig. 7௒ Algorithm
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BNT = ∑
i = CgNT + 1

Ca

P(i) (18)

The blocking probability of non-real-time Handoff calls is given as

BNH = ∑
i = CgNH + 1

Ca

P(i) (19)

The blocking probability of real-time originating calls is given as

BRO = ∑
i = CgRO + 1

Ca

P(i) (20)

The blocking probability of real-time transfer calls is given as

BRT = ∑
i = CgRT + 1

Ca

P(i) (21)

The blocking probability of real-time handoff calls is given as

BRH = ∑
i = Cg + 1

Ca

P(i) (22)

4.1 Energy model

If energy consumed by the BS in active mode is considered as
Eactive, in SM it is considered as Esleep, and for switching the load
as Eswitch.

Then, total energy consumed = Eactive + Esleep + Eswitch.

Fig. 8௒ State transition diagram for Fig. 2
 

P(i) =

(λNO + λNT + λNH + λRO + λRT + λRH)i

i!μNO
i

P(0), 0 ≤ i ≤ CgNO

W ×
(λNT + λNH + λRO + λRT + λRH)i − CgNO

i!μNT
i

P(0), CgNO < i ≤ CgNT

W × X ×
(λNO)i − CgNT

i!μNO
i

P(0), CgNT < i ≤ N

W × X ×
(λNH + λRO + λRT + λRH)i − CgNT

i!μNH
i

P(0), CgNT < i ≤ CgNH

W × X × Y ×
(λRO + λRT + λRH)i − CgNH

i!μRO
i

P(0), CgNH < i ≤ CgRO

W × X × Y × Z ×
(λRT + λRH)i − CgRO

i!μRT
i

P(0), CgRO < i ≤ CgRT

W × X × Y × Z ×
(λRO)i

i!μRO
i

P(0), CgRO < i ≤ R

W × X × Y × Z ×
(λRT + λRH)CgRT − CgRO

i!μRT
i

×
(λRH)i − CgRT

i!μRH
i

P(0), CgRT < i ≤ Cg

(λa)
i

i!μa
i
P(0), Cg < i ≤ Ca

(10)

P(0) =

∑
i = 0

CgNO (λNO + λNT + λNH + λRO + λRT + λRH)i

i!μNO
i

+ ∑
i = CgNO + 1

CgNT

W ×
(λNT + λNH + λRO + λRT + λRH)i − CgNO

i!μNT
i

+ ∑
i = CgNT + 1

N

W × X ×
(λNO)i − CgNT

i!μNO
i

+ ∑
i = CgNT + 1

CgNH

W × X ×
(λNH + λRO + λRT + λRH)i − CgNT

i!μNH
i

+ ∑
i = CgNH + 1

CgRO

W × X × Y ×
(λRO + λRT + λRH)i − CgNH

i!μRO
i

+ ∑
i = CgRO + 1

CgRT

W × X × Y × Z ×
(λRT + λRH)i − CgRO

i!μRT
i

+ ∑
i = CgRO + 1

R

W × X × Y × Z ×
(λRO)i

i!μRO
i

+ ∑
i = CgRT + 1

CgRH

W × X × Y × Z ×
(λRT + λRH)CgRT − CgRO

i!μRT
i

×
(λRH)i − CgRT

i!μRH
i

+ ∑
i = Cg + 1

Ca (λa)
i

i!μa
i

−1

(15)
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When the energy consumed during SM and energy consumed to
switch the control of the channels to the neighbouring BSs is
considered to be negligible. Then, the amount of energy consumed
is only the energy consumed during active mode.

5௑Results and discussion
The performance evaluation metrics considered for the evaluation
of the E2CA-SM are blocking probability, dropping probability,
and energy consumption.

The average of 25 runs of the simulation is considered for
plotting the graph. The proposed system with SM of BSs (E2CA-
SM) is compared with the same algorithm, but without SM for the
BSs (E2CA). Moreover, it is compared with multi-traffic, with
queue, learning automata-based reservation (MTWQ-LAR) and
dynamic programming algorithm for minimising power

consumption (DPMP). The percentage of active users during 24 h
time slot for 1 day is shown in Fig. 9.

Observe that the percentage of active users from 8:00 AM to
11:00 PM is above 50%, which is considered as peak hours and the
rest of the time as non-peak hours, where active user's percentage
is <50%.

It can be observed from Figs. 10 and 11 that the blocking
probability and dropping probability of the proposed system,
E2CA-SM, is less when compared with MTWQ-LAR and DPMP.

However, there is minimal variation between E2CA and E2CA-
SM due to the new BS which is not able to provide services for the
MSs in the range of the BS, that is, in the SM. However, this
increase in blocking or dropping probability of E2CA-SM can be
neglected as the percentage of improvement in terms of energy or
power is remarkably good. The blocking probability of E2CA-SM
is only 7.7% higher than E2CA, but it is 19.56 and 27.6% reduced
when compared with MTWQ-LAR and DPMP, respectively. In the
case of dropping probability, E2CA-SM is 6.8% higher than E2CA,
and 20.7 and 32.3% reduced when compared with MTWQ-LAR
and DPMP, respectively. Figs. 12 and 13 show the comparison of
simulated and analytical results in terms of blocking and dropping
probability.

This is because the proposed system deployed SM is during
peak hours also. As the average of both the peak and non-peak
hours is considered to plot the graph, the blocking probability of
the E2CA-SM is more than the blocking probability of E2CA.
However, deploying the SM during peak and non-peak hours
helped in reducing the energy consumption of the system to a great
extent. The graph is plotted for energy consumption per packet and
is shown in Fig. 14. The energy consumption per packet is 35.5%
less when compared with MTWQ-LAR, 32% when compared with
E2CA as there is no SM in these methods when compared with

Fig. 9௒ Percentage of active users versus time
 

Fig. 10௒ Blocking probability versus system load
 

Fig. 11௒ Dropping probability versus system load
 

Fig. 12௒ Comparison of simulated versus analytical results in terms of
blocking probability

 

Fig. 13௒ Comparison of simulated versus analytical results in terms of
dropping probability
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DPMP. The energy consumption per packet is measured during
peak and non-peak hours as shown in Fig. 15.

The energy consumption during non-peak hours is less than the
energy consumption during peak hours as the traffic will be much
lower during non-peak hours. The main advantage of the proposed
work E2CA-SM is the deployment of SM during peak hours also
without overloading the other BSs, which enables energy
conservation to a great extent. Finally, the total power consumption
for 1 day with 200 nodes is shown in Fig. 16. It can be observed
that the power consumption during peak hours is more than during
other hours. The power consumed according to E2CA-SM
algorithm is 14.9% less than DPMP, 29.82% less than MTWQ-
LAR, and 26.9% less than E2CA. The channel allocation
procedure designed here helped in maintaining the blocking and
dropping probability to the required level and improving the
performance in terms of power saving.

6௑Conclusion
In today's world, power is a very valuable resource, and hence it is
required to conserve it as much as possible. At the same time, the
usage of mobile devices is also increasing, where the BSs are
required to provide service to them. Nevertheless, the disadvantage
of increasing the number of BSs will require more power
consumption. Hence, to make it win–win situation, i.e. no
compromise in the number of mobile users and the power
consumption, the power needs to be conserved even when more
BSs are used which is the main objective of this paper. An energy-
E2CA procedure with SM for BSs (E2CA-SM) is proposed in this
paper. The 24 h duration of a day is divided into peak and non-peak
hours. Both originating and handoff calls are considered along with
the type of traffic as real time and non-real time. Also, transfer
calls are considered. The channel allocation by the BS is done by
verifying the location of the user. The proposed work E2CA-SM is
evaluated in terms of blocking probability, dropping probability,
energy consumption per packet, and total power consumption.
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