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1. INTRODUCTION

The handoff mechanism in cellular network is the process when a user moves from one cellular
network to another without disconnecting the session. In today’s communication more demand for
the wireless communication so providing facility to all users is a one challenging task. And providing signal
to each and every corner of house or office or any public place is next challenging task full filled with
the Femtocell [1]. The wireless technology and communication are became part of daily life.
The communication is provided with the wireless links via radio transmission solution E.g. LTE, GSM,
CDMA, Wi-Fi, WI-Max etc. To provide Quality of Service (QOS) to the user all networks are combined so
that mobile users can roam seamlessly without interrupting any ongoing call or data transmission process [2].
But the Quality of Experience (QOE) is not achieved with the current mechanisms i.e. the user satisfaction
level with the communication. The problem is that to provide the signal coverage to each and every corner of
the home, working place or any public service places the femtocells are arranged with this QOS was achieved
but the QOE is not happened because user has to move from one wireless coverage place to another wireless
coverage place then handoff to be maintained to reduce the call drops.

In today communication the networks are wireless so user is may go from one location to another
location; due to this infiltrating users from one location to another location will happen. Present network
technology composite network i.e. grouping of different networks, so user switching is happened between
different networks also. Without call drop the communication to be happened. To achieve the above features
the new handoff mechanism is proposed.
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This paper presents an improved handoff mechanism to improve the QOE by having clear cut idea
when to perform, where to perform the handoff by having the metric values as free channel availability,
frequency of user and person moving direction. The different handoff methods will present in section 2.
The mechanism used to achieve QOS is in section 3. Conclusions are mentioned in the section 4.

2. THE EXISTING HANDOFF MECHANISMS AND THE PROBLEM WITH THE PRESENT
METHODS

The handoff mechanism in cellular network is the process when a user moves from one cellular
network to another without disconnecting the session. If the handoff is not performed then the signal
attenuation will happen when the User Equipment (UE) move away from the antenna i.e. Base Station
Transceiver (BST). The next important thing to be considering is signal should not be fade. The fading may
either be due to multipath propagation, referred to as multipath induced fading, weather (particularly rain) or
shadowing from obstacles affecting the wave propagation some time referred to as shadow fading.

Formula to calculate the received signal strength (RSS) is:

RS,[m] = PT, — PL,[m] — Uy[m]
RS¢[m] = PT; — PL;[m] — Us[m] @)

RS, [m] : indicates the received signal strength from base station (b) at time interval (m).
PT,: indicated the power transmitted from base station.

PL,[m] : indicated the path loss at time interval m.

U, [m]: indicates the fading value at time interval m.

RS;[m] : indicates the received signal strength from fentocell (f) at time interval (m).
PT; . indicated the power transmitted from femtocell.

PLs[m] : indicated the path loss at time interval m.

Uy [m]: indicates the fading value at time interval m.

Based on the RSS value between the base station and femtocell the handoff will occur to maintain
the communication of user who are in ongoing call [3]. The hand off is basically two types 1. Soft handoff 2.
Hard handoff. In soft handoff the both Base Station (BS) information to be maintain the Activation Record.
But in the hard hand off the Activation Record will maintain the one BS information in a particular time [4].
To provide the good signal the Femto cells are introduced in the uncovered macro cell regions. So now two
networks are there, not only these two we have the heterogeneous networks as shown bellow [5].

The handoff mechanisms of soft and hard handoffs are maintaining the Active List is difficult to
maintain the QOE. If the UE moves from one region to another region as shown in the above Figure 1, then
the hand off will take time then it leads to the call blocking then QOE is not achieved. The hand off in
composite network will be classified as:

—  Horizontal handoff
—  Vertical handoff
—  Diagonal handoff

Horizontal handoff: The hand of will taken care between Intra BSC handoff or Inter BSC handoff or
Inter MSC handoff. This leads to the one cell region i.e. same network. The Horizontal handoff process
having the 3 basic things: First the handoff initiation to be done, next an available free channel to be given to
the UE without disturbing the current communication process. The final thing is connection transfer and
the handoff execution.

Vertical handoff: The vertical handoff will be performed in the Inter-network. In the Figure 1 if
a user moves from In-Build corporate network to the next two networks are as Metropolitan Area, Regional
area. Then to maintain the call without losing a vertical handoff should be happened. The vertical handoff
challenge is focus more on user preferences in performing a handoff from one network to another network.

The handoff decision algorithms for the vertical handoff mainly classified based on Received signal
strength (RSS) mentioned in formula (1). Bandwidth Based i.e. cognitive mechanism is applied in such a way
that secondary user is going to use primary user channel without affecting the primary user. In this paper we
are considering the RSS values of the BS and FS. Among the all values the feasible values will be considered
without occurring the call blocking. By using the Support Vector Machine (SVM) the optimal solution will
be given. The SVM is going to work with the limited RSS values in an effective manner. Diagonal handoff:
The diagonal handoff is the combination of both horizontal and vertical handoff methods.
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Figure 1. Representation of composite network

The decision logic takes both pre-configured parameters and runtime measurements as inputs (1),
and determines the next appropriate cell (2). Once the decision is made, it executes the handoff procedure (3)
and migrates the device to the chosen next cell as shown in Figure 2. Once the previous handoff procedure
completes, the device switches to a new cell; New handoff procedures can be invoked and new serving cells
will be further selected and switched to (4 and 5) as long as the handoff criteria is met [6].
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Figure 2. Distribute handoff process with each atomic handoff executed at the serving cell

2.1. Drawbacks of each handoff mechanism

In soft handoff the mobile device has to maintain the both BS information in Active List, it leads to
difficult to maintain in the heavy load time [7]. With the hard handoff the ping pong affect will not be
resolved i.e. unnecessary handoffs will not be resolved. Ping pong handover occur when the UE is handed
over from one cell to another but is quickly handed back to the original cell. The both soft and hard handoff
will not resolve the problem in heterogeneous wireless network handoff problems. To resolve those a vertical
handoff should be performed between the different networks. Within network the horizontal handoff will be
performed. By performing the above handoff mechanisms the through put also be increased so maximum
number of packets will be transmitted without any loss [8].
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3. THE MECHANISM USED TO ACHIEVE QOS

Base on the RSS, hand of mechanism will be performed. So for any user the RSS to be calculated,
the RSb[m] and RSf[m] are representing the RSS values at ‘m’ time intervals. Based on the RSS value
the handoff will be performed, the RSS values will be calculated by using formula (1). The RSS values are
and distance values between the nodes to the BS are the dimensions to plat the graph [9]. When ever to
a problem more dimensions are there but fewer samples available to a particular time then to classify the data
super vector machines (SVM) can be used. See the Figure 3 it shows the vertical handoff and horizontal
handoff, the vertical handoff is happening between the AP’s points under the same BS. But the horizontal is
crossing the BS and needs another channel from next BS [10]. Figure 3 is showing the case is when a user
should go to the next BS based on RSS, how it has to choose one channel for the communication. The RSS of
the node will be calculated from different stations then based on the values by applying SVM the feasible
solution will be find.

--= Horizontal Handoff [®] Base Station

—> Vertical Handoff = Access Point

Figure 3. Handoff in composite network

3.1. Flow chart of handoff mechanism

In the above flow chart the handoff will be done by the RSS value and the threshold value in present
cell. The first condition is that the RSS value of the device is more than the threshold value of the cell then
handoff not required to the device [11, 12]. If the RSS value is less than the threshold value of the cell and
which is nearer to the next cell and velocity is high and towards the new cell region then the handoff should
be done, but the direction towards the existing cell then handoff is not required just a channel of present cell
can be assigned based on the cognitive behavior of the nodes for channel allocation [13-16]. The direction of
the device will be calculated by using the GPS location can be used available in the mobile devices, this data
will be maintained at the VLR (Visitor Location Register) [17-19]. This data can be used to reduce
the unnecessary handoff things so this will reduce the PINGPONG affect. Figure 4 shows the Flow Chart of
handoff mechanism.

3.2. Channel allocation algorithm

The input is the node distance from the BS’s, velocity of the node in case of mobile device.
The output is the RSS values and the neighboring channels free list. These type of channel allocation are in
these articles but the proposed channel allocation is best [20-22].
Stepl. First the RSS values of the node to be calculated formula (1).
Step2. Measure the velocity of the user equipment and direction.
Step2. Based on the above values find the next expected BS to be chosen based on SVM.
Step3. The trained data will help you edge fining in a cellular network to a particular BS.
Step4. The active list of the node to be updated based on the RSS values and channel availability.
Step5. The active list should maintain the BS information’s based on user requirements. So it can be soft or

hard handoff based the values.

Step6. The free channel will be given to the user or mobile node.

The above algorithm will work with less parameter values also because for classification SVM is
applied. The femtocell will provide the coverage to the each corner of the home and any office zone where
we need full coverage of the signal [23-25]. The point we are going to address is that the newly penetrated
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cell in to the region of femtocell will get the channel based on the cognitive principle i.e. the newly entered
person we will consider as the secondary user (SU) in allocating the channel. The final conclusion is that
the unnecessary handoff things will reduce the PINGPONG affect.

The Figure 5 is describing that when the device is having more distance from the BS then the RSS
value is less. We have to switch the device to the nearest BS based on the direction and velocity of
the device. Some devices just enter in to the next cellular region and they will return to the previous cell
region then if handoff occurs then the channel allocation is waste of thing this effect in ping pong effect in
the handoff. To avoid this effect the device velocity and direction to be consider. The velocity can be
measured based on the distance traveled in particular time period and the direction can be measured based on
the GPS location. If the velocity is more and device GPS direction is towards the current cell region BS but
trying to enter little bit to new BS location then the handoff is not required. This problem will be resolved by
having the above channel allocation algorithm. If the device switching to the new BS region, handoff will be
performed based on the new cognitive technique of the femtocell.
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Figure 4. Flow chart of handoff mechanism
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CONCLUSION
The final conclusion is that present days the users are more relay on the network communication for

any work. So when a user is in journey or he is in a office the location is not covered by the signal zone then
femtocell will provide the coverage but user moving from one cell region to another cell region
communication should not block or break. To keep the communication a vertical handoff mechanism is taken
with little updating the RSS value classification to a node in m time intervals. In feature to the algorithm
a training data set can be given and with machine learning approach of SVM the final channel of BS to be
found for communication.

REFERENCES

[1] Rameshwari Gopal Hulkund, Ganeshayya Shidaganti, Bhanu Ravishankar, Thiyagarajan Shanmugam, “Efficient
and Effective Cellular Technology: Femtocells,” IEEE International Conference on Recent Trends in Electronics
Information Communication Technology, India, May 2016.

[2] Pramod Goyal, D K Lobiyal, C P Katti, “Vertical Handoff in Heterogeneous Wireless Networks: A Tutorial,” IEEE
International Conference on Computing, Communication and Automation, Jul. 2017.

[3] Jung-Min Moon, Dong-Ho Cho, “Efficient Handoff Algorithm for Inbound Mobility in Hierarchical Macro/Femto
Cell Networks,” in IEEE Communications Letters, vol. 13, no. 10, pp. 755-757, Oct. 2009.

[4] Venkata Vara Prasad Padyala, K V D Kiran, “A prediction scheme of mobility of cognitive femtocells LTE-
A/LTE-UE under different speed scenarios,” IJET, vol. 7, 2018.

[5] Pramod Goyal, D.K. Lobiyal, C.P.Katti, “Game Theory for Vertical Handoff Decisions in Heterogeneous Wireless
Networks: ATutorial,” in Lecture Notes in Electrical Engineering, Advanced Computational and Communication
Paradigms, Springer, pp. 422-430, Jan. 2018.

[6] K.V.D. Kiran, “Multi Cross Protocol with Hybrid Topology Control for MANETS,” Journal of Theoretical and
Applied Information Technology, vol. 95, no. 3, 2017.

[7] Guowang Miao, Jens Zander, Ki Won Sung, and Ben Slimane, “Fundamentals of Mobile Data Networks,”
Cam-bridge University Press, Jan. 2016

[8] Zhou Guohua, Peter Legg, Gao Hui, “A network controlled handover mechanism and its optimization in LTE
heteroge-neous networks,” Wireless Communications and Network-ing Conference (WCNC), IEEE, 2013.

[9] Muhammad Alee Khan, Nasir Saeced, “Location Awareness in 5G network using RSS measurements for public
safety applications,” in IEEE Access, vol. 5, pp. 21753-21762, 2017.

[10] Zhang Dongsong, “A load identification algorithm based on SVM,” 2017 First International Conference on
Electronics Instrumentation & Information Systems (EIIS), Harbin, pp. 1-5, 2017.

[11] Mahammed Enes Bayarakdar, Ali Calhan, “Non-preemptive Queueing Model of Spectrum Based on Prioritized
Data Traffic in Cognitive Wireless Network,” in Etri Journal, vol. 39, no. 4, pp. 558-569, Aug. 2017.

[12] K.V.D. Kiran, “Integrated Distributed Architecture to Integrate Wireless Sensor Networks (WSN) with Grid for
Healthcare,” International Journal of Bio-Science and Bio-Technology, vol. 7, no. 3, pp. 243-250, 2015.

[13] K.V.D. Kiran, “A Critical study of information security risk assessment using fuzzy and entropy methodologies,”

International Journal on Computers and Communications, vol. 1, no. 1, pp. 17-22, Dec 2012.

Improved handoff mechanism for infiltrating user equipments in ... (Venkata Vara Prasad Padyala)



2606 0O ISSN: 2088-8708

[14] K.V.D. Kiran, “Literature Review on RisK Literature Review on Risk and their Components,” International
Journal for Research in Emerging Science and Technology (IJREST), vol. 1, no. 6, Nov. 2014.

[15] K.V.D. Kiran, “Performance Analysis of Layered Architecture to integrate Mobile Devices and Grid Computing
with a Resource Scheduling Algorithm,” International Conference on Computational Intelligence and Multimedia
Applications (ICCIMA 2007), Sivakasi, Tamil Nadu, India, pp. 352-356, 2007.

[16] K.V.D. Kiran, “Risk Assessment in Distributed Banking System,” International Journal of Applied Engineering
Research (IJAER), vol. 9, no.19, pp. 6087-6100, 2014.

[17] Chunyi Peng, Yuanjie Li, “Demystify Undesired Handoff in Cellular Networks,” 2016 25th International
Conference on Computer Communication and Networks (ICCCN), Waikoloa, HI, pp. 1-9, 2016.

[18] FENG Lei, YIN Mengjun, XIANG Nan, LI Wenjing, QIU Xuesong, “Load-Balancing Based on Base-Station
CoMP with Guaranteed call blocking rate,” 2014 International Symposium on Wireless Personal Multimedia
Communications (WPMC), Sydney, NSW, pp. 271-276, 2014.

[19] Tuan LeAnh, Nguyen H. Tran, “Distributed Power and Channel Allocation for Cognitive Femtocell Network using
a Coalitional Game in Partition Form Approach,” in IEEE Transactions on Vehicular Technology, vol. 66, no. 4,
pp. 3475-3490, Apr. 2017.

[20] Gadiraju Divija, Jitender Grover, Garimella Ramamurthy, “Dynamic Channel Allocation in Small Cells,” 2018 7th
International Conference on Reliability, Infocom Technologies and Optimization (Trends and Future Directions)
(ICRITO), Noida, India, pp. 582-588, 2018.

[21] Haijun Zhang, chunxiao Jiang, Xiaotao Mao, Hsiao Hwa Chen, “Interference-Lomited Resource Optimization in
Cognitive Femtocell with Fairness and Imperfect Spectrum Sensing,” IEEE Transactions on Vehicular Technology,
vol. 65, no. 3, pp. 1761-1771, Mar. 2016.

[22] Yujie Zhang, Shaowei Wang, “Resource Allocation for Cognitive Radio-Enabled Femtocell Network with
Imperfect Spectrum Sensing and Channel Uncertainty,” IEEE Transactions on Vehicular Technology, vol. 65,
no. 9, pp. 7719-7728, Sep. 2016.

[23] S. Fouziya Sulthana, R. Nakkeeran, “priority-Based Resource Scheduling in Hybrid-Access LTE Femtocell,”
Journal of Communications and Information Networks, vol. 3, no. 2, pp. 75-83, Jun. 2018.

[24] Jana Zausinova, Martin Zoricak, Gabriel Bugar and Juraj Gazda, “Financial Implications of Femtocell
Deployment,” MATEC Web of Conferences, vol. 227, no. 9, pp. 03006, Jan. 2018.

[25] Abdullah Alhumaidi Alotaibi, Marios C Angelides, ‘“Femtocell deployment plan: Movung indoors,” 2017
Intelligent Systems Conference (IntelliSys), London, pp. 210-216, 2017.

Int J Elec & Comp Eng, Vol. 10, No. 3, June 2020 : 2600 - 2606


https://www.researchgate.net/journal/2261-236X_MATEC_Web_of_Conferences

