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Abstract — Heterogeneous system (HetNet) is a vital idea for 
cutting edge remote Web engineering and Internet of Things (IoT), 
where a few remote advancements can exist together, and the clients 
ought to have the adaptability to choose the network in view of the 
natural condition and application requests. IEEE 802.11 (or WiFi) 
and IEEE 802.16 (or WiMAX) are the two essential building piece 
innovations for HetNets on account of their manageability, cost-
viability, very much conveyed models and capacity to bolster high 
information rate remote interchanges. The current writing has all 
around concentrated the interoperability between these two advances, 
and consistent handover plans are intended to bolster WiFiWiMAX 
coordination in a HetNet situation. Be that as it may, viable usage of 
these two innovations from the end clients' pointof-view is another 
critical research territory. The question is: the point at which a client 
ought to relocate between these two advances in a HetNet domain? 
This paper proposes a handover choice component in a WiFi-
WiMAX coordinated HetNet condition, that backings the 'Quality of 
Service' (QoS) and 'Quality of Experience’ (QoE) prerequisites of the 
end clients. 
 

I. INTRODUCTION 
 

WiFi-WiMAX coordination is an imperative and testing 

research theme for cutting edge remote Web engineering and IoT 

outlines that pull in huge considerations among the scientists. The 

current improvements in WiFi-WiMAX coordination 

advancements drive the designers to dispatch financially 

accessible items, for example, Intel WiMAX/WiFi Connect 5350 

and Intel WiMAX/WiFi Interface 5150. In any case, WiFi gives 

remote network inside short correspondence run, yet with 

insignificant foundation bolster, though WiMAX requires 

particular framework arrangements through it can be utilized for 

long separation indicate point interchanges. One of the critical 

plan perspective for WiFi-WiMAX combination is: when ought to 

a client perform handover from the WiFi interface to the WiMAX 

interface and the other way around? part of looks into has been as 

of now completed to answer how to handover amongst WiFi and 

WiMAX, however the greater part of these works stay quiet on 

when to play out the handover. IEEE 802.21 or media 

autonomous handover ( MIH ) structure institutionalizes the 

vertical handover ( handover between two distinct advancements) 

technique, in spite of the fact that it talks about 'how to play out 

the handover', instead of 'when to play out the handover'. In a 

commonplace WiFi-WiMAX HetNet 

 
 
 
condition, the WiMAX availability symbolizes an umbrella like 

scope under which the WiFi get to focuses (APs) or fundamental 

administration sets (BSSs) detail little WiFi network ranges. As a 

result of its long correspondence ranges, it can be securely 

accepted that in such a HetNet situation, clients have dependably 

access to the WiMAX network, however access to WiFi is just 

accessible at couple of regions, ordinarily known as 'HotSpots'. 

Clients incline toward WiFi over WiMAX as a result of its 

minimal effort accessibility, and less power utilization, and 

WiMAX is commonly used to give availability to the endusers 

when Wi-Fi system is not accessible or performs inadequately. A 

client relocates from WiFi to WiMAX either in light of the fact 

that there is no WiFi network, or the WiFi neglects to give 

coveted QoS prerequisites. 
 
Portability is not by any means the only issue that triggers 

handover between two advancements in a HetNet domain. A 

quintessential issue of WiFi hotspots is lopsided movement 

stack conveyance among the APs or BSSs. The movement 

stack at WiFi get to focuses are profoundly rapid and changes 

with time and geographic areas. This causes over-burden in 

some APs where as different APs in the system remains 

underutilized. QoE of clients associated through the over-

burden APs falls apart as the movement stack increments in 

the APs. Ongoing applications have strict limits on system 

parameters, for example, end-to-end postponement, jitter and 

parcel misfortune rate. Infringement of these limits may bring 

about disturbances in application execution. Clients running 

voice over IP applications on their terminal may encounter 

resound, clamor or exhaust holes in the correspondences if 

end-to-end defer surpasses 150 ms or parcel misfortune 

surpasses 2%. 
 
This paper considers a situation where clients move from WiFi to 

WiMAX when QoS/QoE of the running application drops, other 

than misfortune in WiFi availability, because of activity over-

burden at the WiFi arrange. It can be noticed that QoS 

provisioning in WiFi depends on separated administration 

engineering (DiffServ) where benefit provisioning is guaranteed, 

however not ensured. Actually, WiMAX depends on coordinated 

administration engineering (IntServ), where 
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strict administration certification is kept up. In any case, as 

examined prior, cost per bit information transmission and 

power utilization are essentially lower in WiFi contrasted with 

WiMAX, and along these lines this paper outlines a handover 

strategy in a WiFi-WiMAX HetNet condition, to such an 

extent that both the QoE of the end clients and costto-pay per 

bit and normal power utilization are limited (by method for 

permitting more clients to convey by means of WiFi, at 

whatever point accessible, while keeping up QoS and QoE). 

The proposed handover arrangement can exist together and 

deal with the highest point of any vertical and even (handover 

between two comparative advances) system, that deals with 

lower layer complexities, for example, message translating, 

contrasts in lower layer (Macintosh and physical) outline 

positions, flag interpreting issues and so forth. 
 

II. PURPOSE 
 
The significant commitments of this paper are as per the 
following. 

 

• This paper proposes a data transfer capacity 

administration and affirmation control plot for legitimate 

appropriation of aggregate system activity over the WiFi-

WiMAX incorporated condition. The heap awkwardness issue 

in WiFi BSSs is moderated through conveying the activity 

stack among the covering APs in a WiFi hotspot. The WiMAX 

system is utilized to convey movement stack among the 

fundamental WiFi hotspots, as it has admittance to every one 

of the clients' data.  
• Based on the data transfer capacity administration 

conspire, a handover strategy is planned that teaches the 

clients when to do a handover amongst WiFi and WiMAX 

interfaces, other than typical handover performed because of 

versatility, to keep up QoS and QoE of the end-clients while 

favoring WiFi interface for correspondence. 

 
The  execution  of  the  proposed  plan  is  examined  utilizing  

reproduction comes about. The execution is additionallyIV. 

contrasted and two other as of late proposed conspires in the 

writing - one that proposes a WiFi-WiMAX coordinated 

condition in view of media free handover procedure [6], and 

another that considers QoS affirmation amid vertical handover 

amongst WiFi and WiMAX. 

 

III. BACKGROUND:  QOS  OVER  WIFI  AND 
WIMAX 

 
As of now specified, WiFi depends on DiffServ engineering for 

QoS provisioning in view of activity classes, while WiMAX 

utilizes IntServ design to bolster ensured QoS to the end clients. 

This area quickly audits the two diverse QoS provisioning designs 

for the two distinct advances. WiFi presents QoS provisioning 

through IEEE 802.11e 'Upgraded Distributed Channel Access' 

(EDCA), where the client movement streams are separated in four 

activity classes or get to classifications (AC), specifically voice 

(AC VO), video (AC VI), foundation (AC BK) and best exertion 

(AC BE). The administration separation among these four 

movement classes are guaranteed 

TABLE I WIFI: IEEE 802.11E EDCA ACCESS  
CLASSES 

 
Access class CWmin  CWmax AIFSN TXOP 

      

AC VO  7 15 2 3.264 

AC VI  15 31 2 6.016 

AC BK  31 1023 7 0 

AC BE  31 1023 3 0 
       

through two MAC layer access parameters, namely the 

contention window (CW) and the arbitration inter-frame space 

number (AIFSN). Increasing the values of CW and AIFSN 

reduces the possibility of gaining access to the channel. 

Therefore in IEEE 802.11e, low CW and AIFSN values are 

assigned for higher priority traffic classes. The value of CW is 

again controlled by its maximum (CWmax) and minimum 

(CWmin) values. Another parameter, called transmission 

opportunity (TXOP) is also associated with every traffic 

classes, that denotes the minimum amount of time the channel 

can be reserved once the access is successful. The standard 

defined values for CWmax, CWmin, AIFSN and TXOP are given 

in Table I. 
 

The diverse parameters causes separation of various get to 

classes. The parameters are given higher need to voice and 

video movement over information activity. Then again, 

WiMAX presents five movement classes through IEEE 

802.16e standard, as takes after. Unsolicited grant service 

(UGS) is planned for E1/T1 transport that gives settled data 

transfer capacity to settled bundle sizes. CReal time polling 

service (rtPS) is utilized for variable piece rate constant 

movement classes. Despite what might be expected, amplified 

ongoing surveying administration (ertPS) is planned for steady 

piece rate activity streams produced by constant movement 

classes. Non-real time polling servicen (nrtPS) is utilized for 

non constant movement streams that require least information 

rate confirmation, and best exertion (BE) activity is for activity 

streams that don't require any QoS ensure. 

 

IV. THE PROPOSED SCHEME: STACK ADJUSTING  
AND HANDOVER APPROACH 

 
This paper proposes a heap adjusting and handover choice 

approach that teaches a client to switch between the two remote 

advancements. In a HetNet domain, the clients may have 

versatility, and along these lines we utilize the term mobile node ( 

MN ) all through whatever remains of this paper. We accept a 

situation where there are a few APs interconnected through a 

backhaul system or distribution system (DS). There are WiMAX 

BSs that give bigger scope range, and WiFi BSSs makes hotspots 

under the WiMAX scope. The WiMAX BS is additionally 

associated with the back-pull. The HetNet design considered in 

this paper has taking after properties.Every MN has at least two, 

one WiFi and another WiMAX interfaces. 
 
1) If a MN produces activity streams from more than 

one administration classes, the higher need movement class is 

considered for handover. This presumption is important to 

choose whether the MN meets the particular QoS 

prerequisites. We give more weights to the higher need 

activity streams to guarantee QoE of a MN (or client). 
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2) The data transfer capacity held for the WiMAX UGS 

activity streams is not used to assign transmission capacity to 

the MNs. UGS speaks to an activity of settled measured 

information bundle at settled interims, expected primarily for 

rented lines like E1 and T1 movement. It is hard to give such 

an administration in WiFi in nearness of other movement 

streams in the same BSS. Such an administration might be 

held in the WiMAX organize as it were. 
 
3) The proposed stack adjusting plan is intended for a 

situation, where abundance transmission capacity is accessible at 

the system to permit MNs to connect either with the AP or with 

the BS, while keeping up QoS and QoE. It can be noticed that 

generally WiFi arrange does not have any affirmation control 

system, and accordingly QoS/QoE can be influenced if a greater 

number of MNs connect with an AP than its most extreme limit. 

Hence, a confirmation control system is planned in this paper to 

handle this circumstance.During load balancing, traffic shall be 

transferred between WiFi and WiMAX. Conventionally, WiFi 

and WiMAX have different group of traffic classes. However to 

maintain interoperability among these two technologies, mapping 

from WiFi service classes to the WiMAX service classes is 

necessary. The mapping between the different traffic classes is 

done as follows. 
 

• WiMAX ertPS traffic maps to WiFi AC VO traffic; as 

both represents constant bit rate real time traffic like 

VoIP with silence suppression. 
 

• WiMAX rtPS traffic maps to WiFi AC VI traffic; as both 
represents variable bit rate real time traffic flows, like 

video streaming. 
 

• WiMAX nrtPS traffic maps to WiFi AC BK traffic; as 

both represents non-real time traffic with some minimum 
bandwidth guarantee. 

 

• WiMAX BE traffic maps to WiFi AC BE traffic; as both 
represents best effort services like elastic traffic flows. 

 
In the proposed scheme, we exhibit a system that enhances 

the QoS and QoE of the end clients, while limiting the cost-

per-bit and normal vitality utilization, by adjusting activity 

stack crosswise over WiFi APs and WiMAX BS in a 

WiFiWiMAX HetNet, within the sight of a blend of movement 

streams from various administration classes. It exploits the 

nearness of WiMAX BS to smooth out the handover related 

glitches, for example, increment in handover inertness and 

periodic transient over-burden in APs. The plan has three 

parts: (i) data transfer capacity reservation at AP and BS, (ii) 

affirmation control at AP and BS, (iii) class mindful load 

adjusting and setting mindful handover. 

 

This paper addresses the issue of planning a QoS/QoE based 

handover approach from the end clients' point of view and in 

addition from the system viewpoint. While the end clients 

relocate starting with one system then onto the next to adjust 

between fancied QoS/QoE profile and cost-per-bit/vitality 

utilization, the system likewise starts handover to teach a 

portion of the clients to move, on the vision of adjusting the 

aggregate activity stack all through the system. This permits 

the clients to keep up their decision, while the system permits 

more number clients to relate while keeping up their fancied 

QoS/QoE profiles. The execution of the proposed plan is broke 

down in the following segment with reproduction comes about. 

 

V. CONCLUSION 
 
Delineating a reasonable handover segment in a WiFiWiMAX 

joined HetNet condition should consider keeping up a honest to 

goodness handover procedure to allow the customers to migrate 

beginning with one framework then onto the following in light of 

their QoS/QoE necessities. This engages the end customers to 

feasibly utilize the utmost and central purposes of both the 

frameworks. This paper proposes an exchange speed reservation 

and certification control game plan in perspective of development 

essentials for different QoS related organizations. A class careful 

stack conforming and setting careful handover game plan is laid 

out, that keeps up the transmission limit reserving for different 

development classes, and educates the customers to play out a 

handover to scatter movement stack reliably all through the 

framework. This load altering instrument allows more end 

customers to associate with the WiFi sort out, while using the 

WiMAX for smooth handover to keep up QoS/QoE. 

Entertainment comes to fruition exhibit that the proposed scheme 

through and through improves the QoS/QoE for the end 

customers with less correspondence cost. 
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