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Abstract  

Throughput Comparison of Wi-Fi and WiMax  
Rawaz Rauf 
 

Wireless Mobile internet is expected to revolutionize the type of services that 

can be provided to customers (1).Over the last decade numerous wireless 

standards have been ratified by different organizations to accommodate the 

market needs of rural areas or highly portable devices (2). Two of these 

standards are WiMAX and Wi-FI (3). One of the key factors in success of a 

wireless standard as an alternative to current DSL and cable deployments is its 

throughput. In this document results from a large number of simulations on a 

wi-fi network is shown. The simulations included fixed packets sizes as well 

varied packet sizes. The results show that in a fixed packet size network, the 

throughput of an 802.11b network will increase as the packet sizes are 

increased. It also compares some of the results with other analytical and 

simulation methods and finds very similar results. This document is a second 

draft and should be considered as work in progress. 
 
Keywords: Wi-Fi, wifi, 802.11b, comparison, throughput, performance analysis, WiMAX, 

mobile WiMAX, 802.16e.  
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Chapter 1: Introduction  

In communication system, throughput is the amount of data transmitted within a specific link 
during some specific time. The system throughput or aggregate throughput is the sum of data rates 
delivered to all the terminals in a network. In this document the system throughput or simply 
referred to as the throughput of various scenarios are simulated for an 802.11b system and the 
results are compared to other analytical or simulation results. 
 

1.1 Aim  

The aim of this project is to draw a clear comparison between the data throughput of an 802.11b 
(Wi-Fi) based system and an 802.16e (Mobile WiMAX) based system. The network architecture to be 
examined will only be limited to the infrastructure mode and no analysis of ad-hoc or mesh modes 
are performed. The primary aim is to consider performance change as the network is overloaded. 
Through the calculation of the throughput of both systems using their MAC layer, channel utilizations 
of the two deployments are contrasted.  

 

1.2 Progress 

This report is a second report hence it should be treated as incomplete work. While most of the 
work related to 802.11b has been completed, there is very little reference to work related to 
802.16e. Simulations and background information about Mobile WiMAX will be included in the final 
report. 

 

1.3 Layout of Report  

As this report is a progress report, its layout is similar to an experiment report. The second 
chapter contains a literature review which is only included as the simulations and calculations refer 
to background information required.  

In the third chapter, the method which was used to authenticate the simulations results is 
explained initially. Thereafter, the simulation program and its usage has been explained in detail 
enough to allow an independent verifier to perform similar simulations. 

The fourth chapter contains results from the mathematical approach and simulation results. The 
next chapter discusses these results and their differences. 
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Chapter 2: Literature Review  

 
In this section brief background information is about 802.11b in order to facilitate in 

understanding various terms referred to in the document 
 

2.1 Scope of 802.11 

The IEEE 802.11 standard similar to the Ethernet (802.3) and Token Ring (802.5) focus on the two 
lower layers of the Open System Interconnection (OSI) reference model (4). The OSI reference model 
for 802.11 is shown in figure 1. The two lower layers are the data link control layer and the physical 
layer. (5) 

The focus of this project is on the data link control layer which consists of medium access control 
sub layer as well as the MAC Layer Management Entity (MLME). Parameters from the physical layer 
(layer 1) will be used in calculations. 

 
 

2.2 Reference Model  

The aim of the OSI reference model is to serve as architecture for open systems interconnection 
which could serve as a framework for the definition of standard protocol (5). During standardization 
ǇǊƻŎŜǎǎΣ ŀ ǊŜŦŜǊŜƴŎŜ ƳƻŘŜƭ ƛǎ ǳǎŜŘ ǘƻ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘΩs objectives.  

Throughout the document referrals will be made to various terms in the OSI reference model. 

Figure 1 OSI Reference Model and IEEE 802.11 Reference Model. 
 

2.3 Architecture  and Coordination Function  

The 802.11 standard similar to most internet oriented standards is a hierarchal (6).  There are 
two network configurations supported shown in Figure 2. The infrastructure mode which consists of 
Basic Service Sets (BSS) connected to an Access Point (AP). The Ad-hoc mode consists of Independent 
Basic Service Sets (IBSS) connected to each other. In this project only infrastructure mode is 
considered which a group of stations is controlled by the Coordination Function (CF). 
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Figure 2 Infrastructure Mode and Ad-hoc Mode      
 

CF administers the access to the wireless system. The Distributed Coordination Function, shown 
in Figure 3, ƛǎ ǳǎŜŘ ōȅ ŀƭƭ ǎǘŀǘƛƻƴǎ ǘƻ ŘŜǇƭƻȅ ŀ άƭƛǎǘŜƴ-before-ǘŀƭƪέ ǎŎƘŜƳŜ ŜȄǇƭŀƛƴŜŘ ƛƴ section 2.4. 
While the Point Coordination Function is used by older versions of the standard to support Quality of 
Service. (7)     

 
 

Figure 3 The 802.11 Coordination Function 
 

2.4 Medium Access Control Pr otocol  

The MAC layer coordinates data transmission through the DCF. DCF uses Carries Sense Multiple 
Access combined with binary exponential back-off. This creates the transmission mechanism similar 
to Ethernet 802.5 but with collision avoidance (CSMA/CA). There are two types of transmission 
methods defined in the MAC layer. (8) 

2.4.1 Basic Access Method  

In the Basic Access Method, the station that wants to transmit checks the medium first. If the 
medium is sensed free (either through physical or virtual) then the station is allowed to send. The 
sending station waits for a DIFS period before transmission. Additionally it waits for a random back-
off time before transmission.  
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As shown in Figure 4, upon successful transmission, an acknowledgement packet (ACK) is sent by 
the receiving station. If the sending station does not receive an ACK packet, it is assumed to have 
collided with another packet and rescheduled to be retransmitted.  

The back-off time is to avoid channel capture. A station must wait a random backoff time 
between two consecutive new packet transmissions, even if the medium is sensed idle in the DIFS 
period. 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 The Basic Access Method Transmission in 802.11 (9) 
 
The back-off time is chosen randomly from a set of numbers provided by the contention window. 

The size of the contention window increases exponentially as collision occurs. The contention 
window size is reset to the minimum after successful transmission. (9) 

 

2.4.2 RTS/CTS Method 

While the Basic Access Method is very effective in small packet sizes, retransmission of large 
packets decreases throughput. In the RTS/CTS method, the station that wants to transmit a packet 
first sends a Request-To-Send (RTS) packet. The receiving station then replies with a Clear-To-Send 
(CTS) packet to acknowledge the receipt of RTS and reserves the channel for the normal packet 
transmission. The successful transmission of the packet is followed by the ACK frame similar to the 
Basic Access Method. Figure 5 shows the source station packets, the destination packets and other 
stations in the RTS/CTS mode. 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 The RTS/CTS transmission mode in 802.11 
In this project only simulations on the basic access method will be performed as many other 

papers have documented these access methods.  
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