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Abstract
The wireless networks, including IEEE 802.11/15/16, are not 
designed for real-time applications. Therefore supporting real-time 
quality of service in wireless real-time control is quite difficult. 
This paper surveys some of IEEE 802.11 standards. Performance 
indices such as throughput and packet delay of previous papers with 
evaluation studies are also taken into consideration, particularly 
under the critical real-time traffic condition.
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I. Introduction
IEEE 802.11[1] is a set of media access control (MAC) and physical 
layer (PHY) specifications for implementing wireless local area 
network (WLAN) .This standard has employee like DSSS (Direct 
Sequence Spread Spectrum) and FHSS (Frequency Hoping Spread 
Spectrum) are applied to the 2.4, 3.6, 5 and 60 GHz  bands. 
These standards are created and maintained by the IEEE LAN/
MAN Standards Committee[1]. The standard and amendments 
to 802.11 provide the basis for wireless network products using 
the Wi-Fi band. A wireless local area network (WLAN) links 
two or more devices using some wireless distribution method 
like OFDM (Orthogonal Frequency Division Multiplexing), and 
usually providing a connection through an access point to the 
wider Internet. WLANs were once called LAWNs (for local area 
wireless network) by the Department of Defense. 

A. Several Specifications in the 802.11 Family
802.11 — apply to wireless LAN (WLAN) and provides up to 1 
or 2 Mbps data rate transmission in the 2.4 GHz frequency band. 
It uses either frequency hopping spread spectrum (FHSS) or direct 
sequence spread spectrum (DSSS) techniques.
The 802.11 standard provides best-effort packet services for the 
Medium Access Control (MAC) layer of wireless networks[2]. 
This MAC layer provides wireless stations with fair access to the 
medium in a best-effort manner.

Fig. 1: IEEE 802.11 and its Relation to OSI Model

802.11a•	  — extensions of 802.11 that can be apply to WLAN 
and provides up to 54-Mbps transmission in the 5GHz 
frequency band.  This protocol uses an orthogonal frequency 
division multiplexing (OFDM) encoding scheme. 
802.11b•	  (also known as Wi-Fi) — also an extension of 802.11 
that applies to wireless local area network (WLAN)  and 
provides  up to 11 Mbps data  transmission  in the 2.4 GHz 
band. It uses only DSSS method. 
802.11e•	  — This standard that defines the Quality of Service that 
can be support for Local Area Network, and is an extension to 

the IEEE 802.11a and 802.11b WLAN protocol.  It adds QOS 
and multimedia features support to the IEEE 802.11b.
802.11g•	  — applies to WLANs and transmission up to 54-
Mbps over a relatively short distance in the 2.4 GHz frequency 
bands.
802.11n•	  — 802.11n builds from previous IEEE 802.11 
standards are added multiple-input multiple-output (MIMO). 
Its real speed would be 100 Mbit/s, and up to 4-5 times 
faster than 802.11g. So it can deliver up to 43.3 Mb/s data 
transmission[2].
802.11ac	•	 — 802.11ac builds from previous IEEE 802.11 
standards. The 802.11ac protocol can be  operates only in the 
5 GHz frequency range and  its features support for wider 
channels (80MHz and 160MHz) &  achieve its higher wireless 
speeds.
802.11ad•	  — 802.11ad is a wireless specification under 
development that will operate in the 60GHz frequency band 
and offer much higher transfer rates than previous IEEE 
802.11 specs, can transfer rate of up to maximum 7Gbps.  
802.11r-•	  802.11r also called Fast Basic Service Set (BSS) 
Transition, supports Vo Wi-Fi handoff between access points 
to enable VoIP roaming on a Wi-Fi network with 802.1X 
authentication.
802.1X	—	•	   is an IEEE standard for port-based Network Access 
Control that allows network administrators to restricted use of 
IEEE 802 LAN service access points to secure communication 
between authenticated and authorized devices. 
MAC	Layer:-•	 The original 802.11 MAC layer is built around 
two coordination functions that control medium access by the 
use of distributed coordination and centralized coordination. 
In the Distributed Coordination Function (DCF)[1], the access 
control mechanisms are located at the station as opposed to 
the Point Coordination Function (PCF) in which control is 
centralized to the Access Point (AP). 

II. DCF
The CSMA used in DCF is a well-known protocol used in 
Ethernet. In 802.3 Ethernet networks, the primary method for 
medium access is Carrier Sense Multiple Access with Collision 
Detection (CSMA/CD) in which collisions are detected on the 
channel, and are handled by back-off counters that reduce future 
collisions by randomly increasing window sizes. This “reliable” 
nature of wired networks significantly reduces the impacts of 
collisions [3-4]. In the wireless realm, however, interference can 
cause substantial noise resulting in frequently corrupted packets. 
For these reasons collision detection is  impossible for IEEE 
802.11 wireless networks. So we can motivates the need for CSMA 
with Collision Avoidance (CSMA/CA). CSMA/CA works on the 
principle of listening before transmitting. This algorithm relies 
on inter-frame spacing to coordinate the communication of the 
stations. Four specific time intervals are defined as follows:

A. SIFS (Shortest Inter-Frame Space)
The wait time between the last transmission and high priority 
transmissions such as Request To Send (RTS) and Clear To Send 
(CTS) frames and positive acknowledgments (ACKs). Positive 
ACK frames are given priority so that currently communicating 
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stations are given immediate feedback on the most recently sent 
frame. Since RTS and CTS frames are control frames, they are 
naturally given priority over other frame types. 

B. PIFS (PCF Inter-Frame Space)
The minimum idle time for contention-free access such as PCF; 
this is discussed in detail below. This interval allows the point 
coordinator priority over stations. 

C. DIFS (DCF Inter-Frame Space)
The minimum idle time for contention based access such as DCF. 
Any station may claim the medium after this time interval. 

D. EIFS (Extended Inter-Frame Space)
Minimum wait time for a station that receives corrupted frames. 
The time intervals allow both DCF and PCF to interact seamlessly 
and with as few collisions as possible by always assuming the 
following relationship between slot time [1].
<SIFS < PIFS < DIFS < EIFS as shown in fig. 2.

Fig. 2: 802.11 Transmission Intervals [1, 6]

In fig. 2 taken from [2], it is clear that components that are controlled 
by smaller time delay intervals will have a distinct advantage over 
those that use longer time intervals. In the following sections, 
it will be shown how these inter-frame spaces is the basis for 
providing control mechanisms with priority over stations.

III. PCF
In PCF, medium access is controlled by a Point Coordinator (PC). 
The PC controls access by looking for stations wishing to transmit 
during a Contention Period (CP), and polling stations during a 
Contention Free Period (CFP).  Together the CP and the CFP form 
a super frame which repeats for each time period. During the CFP, 
PCF is used to control access, and then during the CP, DCF is 
used. The CFP portion of the super frame begins with a beacon 
frame that contains management information such as protocol 
parameters and time synchronization. After the beacon frame has 
been transmitted, the PC polls stations in a round-robin manner, 
and upon successful response, allows the station to transmit either 
an ACK indicating it has nothing to send, or a DATA+ACK frame.  
Having received no response from a station the PC moves on, and 
the station is not allowed to transmit until the CP, or during the 
next CFP. The CFP ends when the time period specified by the 
beacon frame expires, or a CFP-End Frame is sent. After the CFP 
has ended, a normal DCF period proceeds. However, since PIFS is 
shorter than DIFS, the PC can immediately seize the medium and 
begin another CFP if desired. While PCF was intended to provide 
a form of QOS to 802.11 networks, it is generally agreed that it 
fails to provide this service adequately. Although PCF gets priority 
over DCF since the PIFS is always less than the DIFS, it suffers 
from the fact that individual network flows cannot be singled out 
for prioritization since the PC polls in a round-robin fashion. 

IV. Related Work
Sengupta, Jyotsna, and G. Singh Grewal, et. al. in. “Performance 
evaluation of IEEE 802.11 MAC layer in supporting delay sensitive 
services.”[2] Presents QoS requirements like good throughput 
and minimum access delay are challenging tasks with regard to 
802.11 WLAN protocols and Medium Access Control (MAC) 
functions. IEEE 802.11 MAC layer supports two main protocols: 
DCF (Distributed Coordination Function) and EDCF (Enhanced 
Distributed Coordination Function). Two scenarios, with same 
Physical and MAC parameters, one implementing the DCF and 
other EDCF, were created in the network simulation tool (OPNET 
MODELER) [7] to obtain the results. The results obtained from 
simulation shows that EDCF  provides efficient mechanism for 
service differentiation and showed that the performance of EDCF 
was better in providing QoS for real-time interactive services 
(like video conferencing) as compared to DCF. However, this 
improvement comes at a cost of a decrease in quality of the 
lower priority traffic up to the point of starvation. In terms of 
overall performance (under the used simulation conditions in 
this particular study of QoS of Wireless LAN), DCF performs 
marginally well than EDCF. 
Spearman, William, James Martin, and James West all, et. al. 
in. “Dynamic Traffic Prioritization in 802.11 e Networks.” [3] 
Presents that IEEE 802.11 family of standards defines a collection 
of widely used local wireless network technologies. Early versions 
of the standard included no mechanism for providing differentiated 
services to high priority traffic such as voice and data that are 
sensitive to jitter, delay, and loss. The IEEE 802.11e standard 
provides enhancements designed to allow traffic with specific 
needs to be differentiated from best effort traffic. While these 
enhancements have been shown to effectively improve latency and 
throughput for high priority traffic, they do not offer precise and 
consistent control of performance levels for all priorities or simple 
deployment. In this work, a method to dynamically optimize 802.11e 
contention parameters is presented. Our Adaptive Algorithm is 
a fully distributed technique that extends 802.11e’s Enhanced 
Distributed Channel Access. General technique for extending 
802.11e to facilitate provisioning of differentiated services has 
been described and the effectiveness of one implementation of the 
technique analyzed. The results show that dynamic optimization 
does lead to better overall network utilization in some cases. 
The author believes that improved results will be obtained by 
incorporating otherperformance metrics, tuning the parameter 
adjustment algorithm, and choosing better performance targets. 
Wiethölter, Sven, Christian Hoene, and Adam Wolisz, et.al.
in “Perceptual quality of internet telephony over IEEE 802.11 
e supporting enhanced dcf and contention free bursting.”[4] 
Presents that the IEEE 802.11 based internet access is becoming 
ubiquitous available it is accepted that WLAN will be applied 
for telephony .We follow the objective to access whether WLAN 
allows calls at toll quality. Toll quality is the minimal quality of 
PSTN-based telephones calls. With simulations we evaluate the 
MAC protocol modes distribution coordination function (DCF), 
enhanced DCF (EDCF) and contention free bursting (CFB). The 
author present quantitative results of the perceptual quality and 
enhance the precision of performance evaluation on Voice over 
Wi-Fi systems.
Cena, Gianluca, et al. in “On the performance of IEEE 802.11 e 
wireless infrastructures for soft-real-time industrial applications.”[5] 
In wireless communication technologies are being employed in an 
ever increasing number of different application areas, including 
industrial environments. Benefits deriving from such a choice 



IJCST  Vol. 5, ISSue 2, AprIl - June 2014  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 130   InternatIonal Journal of Computer SCIenCe and teChnology

are manifold and include, among the others, reduced deployment 
costs, enhanced flexibility and support for mobility because of a 
number of reasons that have been largely debated in the literature, 
wireless systems. An analysis of the real-time performance that 
can be achieved in quality-of-service (QoS)-enabled 802.11 
networks has been carried out. In particular, a detailed analysis 
of latencies and packet loss ratios for a typical enhanced distributed 
channel access (EDCA) infrastructure wireless local area network 
(WLAN) is presented, obtained through numerical simulations. A 
comprehensive analysis of the performance that can be achieved 
in conventional QoS-enabled 802.11e networks. This work has 
focused mainly on the QoS perceived by the frames that are 
characterized by real-time constraints. 

V. Summary
IEEE 802.11[1] is a set of media access control (MAC) and 
physical layer (PHY) specifications for implementing wireless 
local area network (WLAN) and employee the direct sequence 
spread spectrum (DSSS) and frequency hopping spread spectrum 
(FHSS) technologies. This standard can be applied to the 2.4, 
3.6, 5 and 60 GHz bands. They are created and maintained by 
the IEEE LAN/MAN Standards Committee. The standard and 
amendments to 802.11 provide the basis for wireless network 
products are connect to the network component over relatively 
short distance. It is mainly devised to the support asynchronous 
data transfer mode and optionally has synchronous data transfer 
mode as well. This standard that primarily have emerged are the 
IEEE 802.11 in the US and High Performance European radio 
LAN in Europe.
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