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Abstract—To overcome the congestion by load management
of cell network, beam breathing based load management scheme
is proposed to meet the issue. The proposed energy efficient load
management scheme is based on beamforming layer breathing

and multiple users handling of single beamforming transmission.

The beam breathing is first handled by downlink beamforming
transmission power control (breathe in or out) to manage the
congestion. Subsequently, a single beam multi-users method for
load balancing is discussed. Lastly, the linear equalizers Zero
Forcing (ZF) and Minimum Mean Square Error (MMSE) with
successive interference cancellation are exploited to recover
information from multiplexed transmissions. The proposed
scheme is effective to decrease the power consumption,
congestion control, load balancing and is also constructive to
increase the data rate in wireless communication. Simulation
results reveal that the proposed work is quite better than the
existing solutions in terms of throughput and energy
consumption.

Index Terms—Beamforming breathing,
congestion control, inter-cell interference,
network.

load balancing,
energy-efficient

. INTRODUCTION

Emerging technologies in cellular networks are growing
rapidly to offer higher data rate, lower power consumption
and an increasing number of users within the coverage area.
Most traditional wireless networks and cellular architectures
are interconnected by cell based transmissions, in which base
transceiver stations (BTS’s) of different cells correspond with
their relevant mobile users (MU’s), separately [1]. In general,
the conventional cell based network has performance issues
due to inter-cell interference, spectrum efficiency, limitation
of MU’s hand-off and congestion control. The beamforming
transmission technique can break the limitation of cell-based
wireless networks with the ability of user steering based
transmission and single frequency reuse. Where, single
frequency reuse pattern has boosted the spectrum efficiency
due to the frequency band availability for other cells [2].
Therefore, many emerging technologies (e.g. WIMAX,
UMTS Long Term Evolution (LTE), LTE-Advance and 5G)
have fully adopted beamforming technique for better
transmission.
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Extensive research works are also undergoing to improve
the overall performance of beamforming transmission in
emerging wireless technologies. There have been plenty of
schemes conceiving load balancing issue in wireless and
cellular networks with the help of beamforming transmission.
The transport layer based congestion control is tackled by
transferring users from loaded cells to less congested cells to
avoid the link bottleneck for LTE systems in [3].
Additionally, in [4], [5] a joint optimization of beamforming
to maximum and association control was investigated to
balance the network load across multiple cells by updating
beamforming weight vectors to optimize the selection criteria
of serving BTs and beamforming policy. In general, channel
variation status can be upgraded into beamforming weight
vectors within the cell, but the benefit of the proposed work is
to exchange the user association between the cells.
Furthermore, a load management by internode collaboration
and offloading algorithm for interference avoidance scheme is
discussed for advanced radio interface technologies such as
long-term evolution (LTE)/ Fourth Generation (4G) in [6].
Yan Li. et al. [7] proposed a dynamic massive MIMO
beamforming algorithm to reduce inter-cell interference with
load management over vertical and horizontal domains of an
antenna according to user directions. A load balanced cell
sectorization scheme was discussed in [8] through efficiently
exploiting the spatial degrees of freedom (DOF) with the help
of wvertical beamforming techniques and user location
determination. In [9], a downlink and uplink dichotomy for
the multi-cell case was projected, in which the signal to
interference and noise ratio (SINR) restraints for neighbor
users are avoided by reducing the overall transmitted power
around all base stations. Furthermore, the congestion and
power control methods were improved with the user spectrum
allocation, power management, scheduling, and cooperative
optimum downlink beamforming in [10]-[12] for the
multi-cell environment of wireless networking.

Most of the current researchers focus on massive MIMO
beamforming, association link and interference to noise ratio
management to overcome the congestion through load
balancing in the wireless network. But, the massive MIMO
approach in the cellular and wireless network that is based on
antenna array arrangement. On the other hand, the association
link is more beneficial to improve the user link connectivity
and data transmission. The interference to noise ratio
controlling is mostly focused on managing the inter-cell
interferences and transmission power.

To overcome the load balancing and congestion control
over beamforming, this paper proposes an energy-efficient
load management with multi-users handling scheme for
emerging wireless networks. The strategy is divided into three
steps. Firstly, beamforming transmission power breath-in and
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breath-out according to user location is employed to manage
energy efficient based load management. Secondly, for load
balance by handling multi-users data within the single
beamforming transmission with the help of data multiplexing
gain characteristics in which the various users can send the
data simultaneously to improve overall network capacity.
Finally, the multiple user data are extracted from the
multiplexed transmission by MMSE/ZF decoders. The
discussed strategy is useful to conquer the load balancing,
congestion control, inter-cell interferences, energy-efficient
data transmissions and it can also increase the number of users
within a single beamforming transmission for emerging
wireless network.

These residual sections are organized as follows. Section 11
explains the system model. Section Il describes the MIMO
with beamforming for load balancing. The methodology of
Beam breathing based load management scheme is briefly
explained in Section IV. A comparative simulation results
between beam breathing and cell zooming are given in
Section V and finally conclusion is drawn in Section VI.

The system design is based on multi-users in a multi-cells
system that contains C cells. All cells are equipped with BTS
to manage the beamforming transmissions and A, MU’s,
A, 2land c=1, 2, ...., C. The total numbers of MU’s in the

SYSTEM MODEL

C
system are defined as A= Y A, . We assume that each BTS
c=1

are equipped with an equal number of antennas, defined as Mp
>1. The overall antennas around all BTS’s are defined as M =
MpC. At receiver site, we assume that every A MU’s is
equipped with N antennas, N >1. It is also assumed that the
BTSs with beamforming downlink transmission are based on

a flat frequency response for all propagation channels. Let, S;,

A
Si; =2% is defined as the sum of all multi-users data
i=1

symbols for the i" and j" users which are then weighted by the
downlink beamforming weights. The beamforming downlink
weights corresponding to different active and align MU’s,
which can regulate the BTS transmission and downlink signal
energy, where they jointly computed according to the channel
state information as shown in Fig. 1. Whereas, we assumed
that the user location are well identified at all BTS’s and also
shared amongst neighbor’s BTS by scheduling mechanism,
and it is also considered that the i™ and j™ users are located in
the same direction of downlink beamforming transmission.
BTS’s are also synchronized for the Coordinated Multi-Point
(CoMP) processing of downlink data transmissions [13].
Here, for simplicity, the single BTS transmitted broadband
signal received by the active MU Z;; is represented as

Z; :Zhr WS+ X h:,nWSm,n +0i;

mzi,n
msj

@)

J

where the we C"** is considered as beamforming vector, S;;
are symbolized as information signal at i™ and j" UM’s ,
respectively; the h; ; e CMMis defined as downlink channel
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between from M BTS’s antennas to i" and jth MU’s, and
g,; €C" denotes the receiver noise. Assume that

g;; ~CN (O, (751. ),Vi'j . Let’s assume that the weight vector w

has been gathered from perfect channel state information (CSI)
signaling. The beamforming transmission steers MU’s
according to power allocations and weight vector, so that the
desired SINR at each mobile user is overhead to the objective
standards. Whereas the transmission power is considered
according to the edge/far distance users to cover both near and
far users in single beamforming transmissions.

Joint Weights control
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Fig. 1. System model.

The signal-to-noise-plus-interference ratio (SNIR) at the i"
receivers end is defined as

|WH h|
SINR: =

— @
+0o

pX

m=i,n
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The beamforming transmission power concords according
to edge/far j" user.

@)

The total power of transmission for breath-out to manage
neighbor load balancing can be formulated as

max|w*h " +|w"h; |
st.SNIR; > SNIR,, Vi, j=1,2,..N

The total transmission power of breath-in for congestion
control can be expressed as

min|w"h|’ +|wrh, |2

st.SNIR, > SNIR,, Vi, j=12,..N

The load balancing is achieved by handing-over the user to
neighbor beamforming regions to optimize the performance
of the wireless network. The instant bandwidth effectiveness
e (v) of j" user in beam region k™ BTS at t packets frame with
given SNIR is represented as

€jk (r)=|092[1+SINRJ-’k (7)1 4)

As load balance is a periodical manner with an extended
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time range, therefore the load occupied by user j™ in the beam
region k" BTS at time t is signified as

Pk ) =T(ejx 1) ®)

where f (.) denotes the mapping relation between the occupied
load and the bandwidth efficiency of user j™ in the beam k™
BTS. Therefore, the total load p;(t) of beam region " at

time tis:

pit) = kEZKI Pix(t) (6)

The MIMO recursive detection techniques such as (MMSE
and ZF) decoders with successive interference cancellers
(SIC) are used to extract the relevant information from noisy

(©)

signals. The detail structures of ZF and MMSE equalizers

with SIC are well studied in [14], [15]. While, The zero

forcing method efforts to find a matrix (W) to fulfill the (WH =

1). ZF decoding linearity can be expressed as

W:(HHH)_IHH (7)

The MMSE methodology struggles to obtain the
coefficient matrix (W), which diminishes the condition

E{LW, IIW, ]"} (8)

According to the Tikhonov regularization [16], we can
express as

W =[H"H +N,1 ] H" o)

(b)
O Base stations
® Mobile users

Fig. 2. Beam zooming procedure in cellular phone networks: a) Single beam multi-users model; b) Congestion control by central beamforming region zoom-in;
c) Central region zoom-out to decrease neighboring areas load; d) Neighboring area zoom-out load manage and central transmitter sleep.

1. MIMO wITH BEAMFORMING FOR LOAD BALANCING

The multi-users MIMO (MU-MIMO) has the ability of
augmented diversity, elevated capacity, considerable spatial
gain and interfering repression [17]. There have been plenty
of schemes conceiving such issues in wireless and cellular
networks with the help of MIMO diversity and beamforming
transmission; Even the beamforming with MIMO spatial and
multiplex gain is useful to improve throughput and the
number of users in emerging wireless networks. Intensive
work was carried out to enhance the performance of overall
wireless network [18]. One of them is load balancing.

The beamforming technique has been studied to overcome
these limitations and issues. Consequently, the performance
of a conventional cell zooming network can be significantly
improved whenever beamforming is enabled across the
different BTS’s to improve the overall network’s
performance of future networks [19]. The beam range and
capacity are generally set according to the estimation of
maximum traffic weight during network optimization.

Nevertheless, the user’s mobility and bursty nature of
numerous data applications can have considerable spatial and
temporal variations in traffic load of the cellular network. For
example, the traffic load is heavy in offices during the daytime
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rather than night. While on the other hand, in residential areas,
a contrary situation occurs in the evening time. In this
situation, the static traffic load implementation is not optimal
to manage the traffic load oscillation for cellular networks.
Furthermore, the traffic variation is getting serious threat for
future networks, as the next generation networks are shifting
toward smaller coverage area to get optimum performance in
heavy and fluctuated traffic [20].

IV. BEAM BREATHING BASED LOAD MANAGEMENT SCHEME

Beamforming (Beam) breath has the capability to make
equilibrium in the traffic burden and minimizes the energy
consumption. To explore the congestion control, a novel
scheme of beam breathing is proposed; in which adaptively
aligns the beam size concording to traffic consideration and
user location. The active user location and direction can be
identified by scheduling the channel for the user with the best
instantaneous CSI. It is assumed that the entire user’s CSI
should be accessible at the BTS’s to achieve the benefit of
multiuser diversity. The CSI information of all active users
simultaneously sends a response message to the BTSs
following a broadcast probing message from center regions to
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neighbor’s region BTSs and vice versa.

The exemplary of proposed beam breathing and single
beam multi-users is demonstrated in Fig. 2. It is a typical
cellular system model with four different beamforming
regions. BTSs are placed in the center of each area; MU’s are
haphazardly spread within the beamforming regions, which
are defined as solid black dots. The dotted circle symbolizes
the beamforming signal strength regions and solid circles
represent the beams breath-in and breath-out regions. The
sum of multiple user data is transmitted by downlink
beamforming transmission to avail the single beamforming
transmission for multi-users, simultaneously. While, the total
power of transmission for breath-out to manage neighbor load
balancing can be formulated as

max|w"h|[ +|w*h |

2> Vi, i=
st.SNIR; > SNIR, Vi, ] =1,2,..N (10)

And, the total transmission power of breath-in for
congestion control can be expressed as

min|w"h | +|wrh, |2

st.SNIR; > SNIR, Vi, j=1,2,..N (11)

The receivers are equipped with recursive detection
techniques (ZF and MMSE equalizers with SIC) to retrieve
the relevant information from a noisy channel. The each user
extracts the data stream from the sum of multiple users by
subtracting other user’s information with the help of
weightage and CSI control information.

The following cases are used to manage the load balancing
in cellular networks and wireless network.

A. All BTS Turned ON without Any Load Balancing

In this case, all BTS are turned ON with traditional
adaptive beamforming scheme as shown in (Fig. 2a). The
beam breathing in/out and load sharing is not activated. While,
the single beam multi-users handling scheme is employed to
manage congestion control of multi-users management,
simultaneously.

B. Central Beam Zoom-in and Neighbor Beam Zoom-out
to Manage the Load Balancing

Whenever, several MU’s shifts into the central beam region,
it causes central region overloaded. To avoid the congestion
in the central beam regions; The central beam can breath-in to
minimize the power consumptions and neighbor’s beam can
breath-out for edge users to manage the load balancing as
shown in (Fig. 2b). The benefits of dividing the load of central
beam regions edge users among the neighbor’s regions are to
spread the power usage amongst the neighbor’s regions.
There is a condition that is employed for edge users of central
beam regions; if the neighbor’s regions have any own user in
the same direction of the central region edge user to entertain,
then it will enhance the own beam energy up-to far distance,
in which “single-beam multi-users” is employed by summing
multiple user’s information in single downlink beamforming
to serve simultaneously both own and the central region users
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to manage load balancing in the central region.

C. Central Beam Zoom-out and Neighbor Beam Zoom-in
to Manage the Load Balancing

On the other hand, when several MU’s moves-in from the
central beamforming area into the neighbor beamforming
regions to cause overloading, neighbor beamforming can
breath-in and the central beamforming breath-out to prevent
any probable coverage gaps (Fig. 2c). A condition is also
applied here in which the users of both central and neighbor’s
regions should be located in the same direction. If the
condition gets true, then the steering beam of the central
region will breath-out with “single-beam multi-users” to
accommodate the both central and neighbor’s users,
simultaneously. The benefits of sharing users’ loads with
central beam region to minimize the congestion of neighbor
regions and efficient utilization of the central region beam
transmission.

D. Central BTS Sleep Mode and Neighbor Beam

Zoom-out to Manage the Load Balancing

Furthermore, the central region BTS can also go to sleep
mode as shown in (Fig. 1d) to minimize the energy
consumption. In this instance, the neighbor beamforming will
breath-out to handle the MU’s of central beam regions. This
scenario is designed as a maximum capacity planning; in
which the breath-in is not required anymore. Here, it is
assumed that the central region is in sleep mode due to fewer
MU’s, central region MU’s can be handled by neighbor’s
beam transmissions with the help of <“single-beam
multi-users”.

Algorithm
Stepl: Initialization: Overloaded region beamforming
Zoom-in/Zoom-out
Step2: Power minimizes/ maximizes
a. Power minimizes to avoid congestion

min|w"h | + w"h, |2
st. SNIR; > SNIR, Vi, j=1,2,..N
b. Power maximizes to manage users load balancing
max|w"h | +|w"h, |2
st.SNIR, > SNIR, Vi, j=1,2,..N

if more than one users are located in the same direction,
then activate single beam multi-users handling mechanism
with maximized power

else Single user downlink beamforming transmission with
maximum power will manage the load balancing

Whenever, center or neighbor beam breath-in/breath-out to
balance a load of the congested region, vice versa; the single
beam multi-users technique is useful to efficiently handle the
congestion by serving multi-users simultaneously in the
network. The benefits of the proposed solution are to manage
the congestion, increase the throughput by simultaneously
handling the multiple users and reduce the energy
consumption (by breath in-out and sleep mode) in wireless &
cellular networks.

The power consumption of sleep mode, BTS ON/OFF
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mode and active mode for each BTS is expressed as

P(t) = Psw + Po + Pr(t) (12)
where Pgy is normalized to sleep mode power consumption,
P, denotes the power efficiency required for an active BTS
without traffic load, the power consumption with the traffic of
single unit is represented as Py and the peak hour traffic is
standardized as f(t).

Let, f(t) represent the everyday traffic flow pattern in a
beam region, for example the traffic strength as a function of
timetby te[0,T], T=24 handt =0 peak hours;

And the earliest time instant is defined as z. The detail
derivations of energy consumption are mentioned in [21].

The energy consumed during all BTS ON is

.
EEjion = ,[[PSM +B+PR f (t)]dt
: . (13)
=T(Py, +P)+PR [ f(t)dt
0

Energy consumed during BTS sleep mode is expressed as

EEqcer = 2[[Pas + P, + P f ()]t "
0 14
+2(T 12-7)P,,

=TR,, +2¢P, + 2P, [ f(t)dt
0

The power consumed during BTS ON/OFF according to
traffic (Low /High) conditions is expressed as

EEon/orr = ZI[PSM +P +P f (t)]dt
0

T/2 1
+2 | [PSM +P +P = f(t)}dt
’ X (15)
=T (P, +P,)+2P | f(t)dt
0

1T/2
+2P. = [ f(t)dt
X ¢

The combination of beam breathing and single beam
multi-users handling schemes are useful to enhance the
capability of load management and energy efficiency.
Furthermore, the beam breathing technique is helpful to
manage the congestion and energy consumption through
breath-in/out and sleep mode for load balancing and reduce
energy consumption. While, Single beam multi-users
handling is also competent to manage congestions and energy
consumptions through the single beam transmissions for
multi-users data handling simultaneously.

V. SIMULATION AND RESULT DISCUSSION

To validate the effectiveness of the proposed scheme, some
simulation results are presented. The simulation outline is
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situated with five BTS within four different regions. It
assumes that the BTS can inflate the coverage up-to 50% of
the precise range. The path-loss is considered for the flat
fading channel among BTS’s and MU’s granting to ITU
standards [22]. Energy utilization is 400 W for BTS in active
mode and 10 W in sleep mode with 5MHz bandwidth of every

BS. The transmitter and receiver gains are adjusted to 20 dB

and 1 dB respectively. The data rate is adjusted around 125

Mbps. The receivers are equipped with MMSE and ZF

equalizers to retrieve desired information. The overall

simulation duration is set to be 1 hour.
The scenario of the beam breathing scheme is discussed
below.

1) All ON BTS (AOB): All BTS are turned ON. Beam
zoom-in/out is unavailable, Congestion control by single
beamforming multiuser handling.

2) Central beam breath-in (CBBI): All BTS’s are turned ON.
The central beam breath-in is to manage congestion and
neighboring beam breath-out to efficiently manage the
load balancing.

3) Central beam breath-out (CBBO): All BTS’s are turned
ON. The central beam breath-out is to efficiently manage
the load balancing and neighboring beam breath-in for
congestion control.

4) Neighboring beam breath-out (NBBO): 4 BTS’s are
turned ON. The central BTS is in sleep mode and the
neighbor’s beam breath-out is to efficiently manage the
load balancing.

1.0

——Tr-AOB —— Pr-AOB

0.9 —— Tr-CBBI —— Pr-CBBI
—— Tr-CBBO — Pr-CBBO)

0.8 —— Tr-NBBO —— Pr-NBBO

0.7 4

0.6

0.5

0.4 4

0.3 4

Average Throughput (Mbps)

0.2

0.1

2‘0 4‘0 Gb Sb 100
Overall MU's in the network
Fig. 3. Overall average throughput.

N
o

[N
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14

— Tr-AOB  —— Pr-AOB
—— Tr-CBBI —— Pr-CBBI
—— Tr-CBBO —— Pr-CBBO|
— Tr;NBBO — Pr-NBBO|

T
20 40 60 80 100
Overall MU's in the network

12

Overall Energy Consumption (Wh)

S

Fig. 4. Overall energy consumption.

Here, the QoS performance of the proposed scheme (Pr) is
compared with traditional cell zooming (Tr) network. It is
observed from the simulation results that the scenarios of
proposed beam breath-in/out load sharing schemes (AOB,
CBBI, CBBO and NBBO) have better performance than the
traditional cell zooming schemes due to multi-users handling
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by single beamforming transmission. Moreover, there is also
reduce in the inter cell’s interferences and better power
consumptions. The comparisons between 4 different
scenarios of the proposed scheme are also evaluated in this
simulation. It is shown in Fig. 3 which reveals that Pr-CBBI,
Pr-CBBO, and Pr-NBBO have overall better performance
around 20% with minor difference than each other’s due to
less interference and better energy efficient load balancing.

Subsequently, the cause of QoS degradation in other
scenarios looks individually; Pr-AOB performance is a bit
degraded because the edge MU’s was unable to handle
properly due to unavailability of load balancing to control
congestions.

The energy efficiency of each scenario is briefly explained
in Fig. 4. It clearly shows that the proposed method has better
energy efficiency than traditional cell zooming scheme
(around 15 %). This is because the proposed beam breathing
scheme has the ability of user steering beamforming with
multi-users handling to serve the users energy efficiently.

The comparison of the energy consumption between the
proposed beam breathing scenario schemes (Pr-AOB,
Pr-CBBI, Pr-CBBO and Pr-NBBO) shows that the Pr-CBBI,
Pr-CBBO and Pr-NBBO have better energy efficiency than
Pr-AOB. This is because of breath-infout and sleep mode,
divide the power and user load into the central and
neighboring regions. When we look in more depth, it can be
observed that the Pr-CBBO consumes bit higher energy than
Pr-CBBI and Pr-NBBO. This is due to neighbors beam
breath-in and central beam breath-out to manage the neighbor
users’ load. The AOB has relatively higher power
consumption than other cases due to all BTS ON.

2.0x10™"
1.8x10™
1.6x10™
1.4x10™
1.2x10™
51.0x10'1~
08.0x10? 4
6.0x107
4.0x107 1
2.0x107
0.0

16 QAM with ZF I

—— UIL-Tr-BF

0
Eb/No (dB)

64 QAM with ZF I

2.0x10™
1.8x10™"
1.6x10™
1.4x10™
1.2x10"
51.0><10'1 1
08.0x1024
6.0x107 -
4.0x107 4
2.0x107
0.0

—— UL-Tr-BF

0 6
Eb/No (dB)
Fig. 5. ZF with 16QAM & 64QAM.

The proposed scheme enhanced the throughput around
20% and decreased almost 15% of energy consumptions. The
QoS performance is enhanced due to user steer ability of
beamforming, in which transmission is directly projected to
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data delivering users to avoid the energy wastage, Multi-users
handling in simultaneous transmission and avoid other cells
interferences.

The results of the single beam multi-users scheme are
discussed in this section. Furthermore, it is divided into two
more steps.

A. 16 & 64 QAM over ZF

The simulation results of ZF over 16 & 64 QAM
constellations are discussed. Whereas, the bit error rate (BER)
is calculated against the signal to noise ratio (SNR) to
evaluate the comparison between the proposed beamforming
(Pr-BF) and traditional beamforming (Tr-BF) schemes. It can
be observed from Fig. 5 that BER of Pr-BF is lesser than that
of Tr-BF from start to end, and it is decreased gradually upto
12 (dB) with the same situation. It is noticeable from the
results that the Pr-BF is superior to Tr-BF method.
Furthermore, it is elaborated that the proposed scheme
achieves the key task in which the single beamforming
smoothly transit multi-users data simultaneously with better
performance.

16 QAM with MMSE |

— U1-Tr-BF

3.0x10™ ‘

6 8 10
Eb/No (dB)

64 QAM with MMSE

2 4 12

3.0x10™ 4 ‘ I — U1-Tr-BF
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2.0x10™4
24
ui1.5x10™ A
o

1.0x10™ A

5.0x107

0.0

N A
o~
04

0 12

6
Eb/No (dB)
Fig. 6. MMSE-with-16QAM-&-64QAM.

B. 16 & 64 QAM over MMSE

The simulation is conducted with MMSE equalizer for
Pr-BF and Tr-BF method with 16-QAM and 64-QAM
modulations. The simulation results are compared between
Pr-BF and Tr-BF schemes for MMSE over 16 & 64 QAM
modulations, and evaluated the BER performance versus
SNR in Fig. 6. Overall less BER of proposed scheme shows
that it is much better than the traditional schemes. Moreover,
it can also be seen that the single beamforming transmission
can smoothly handle the multi-users information by the
proposed scheme. It is clearly noticeable from simulation
results that the Pr-FB techniques are superior in both cases
(ZF and MMSE) equalizer than traditional transmission due
to simultaneous smooth transmission of multi-users with the
help of spatial multiplexing gain. The traditional schemes
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(Tr-BF) are based on multi-layer beamforming for multi-users
handling that consumes extra processing time which effect on
BER by delay processing. The Pr-BF has the ability of
simultaneous transmission of multi-users with less BER by
single layer transmission.

VI. CONCLUSION
In this paper, a beam breathing based energy efficient load

managing scheme for emerging wireless networks is proposed.

The proposed method is based on adaptive beamforming
(breath-in/out) for power control and multiplexed gain
transmission. The multiplexed MU’s data can be recovered
from spatially multiplexed transmission by linear equalizers
like MMSE and ZF equalizers. In addition, the single layer
multi-users transmission scheme is effective to increase the
number of users and improve system performance by
reducing BER in beamforming transmission. The traditional
cell zooming scheme can be upgraded into proposed beam
breathing systems to improve the load management and
energy consumption. It is illustrated by simulation results that
the proposed scheme is quite useful to decrease the energy
consumption and congestion, and also constructive to
increase overall network throughputs.
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