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3.1 IEEE 802.11 LAN architecture  

IEEE 802.11 basics: 

 IEEE 802.11 is a set of media access control (MAC) and physical layer (PHY) 

specifications for implementing wireless local area network(WLAN) computer 

communication in the 900 MHz and 2.4, 3.6, 5, and 60 GHz frequency bands 

 The IEEE developed an international standard for WLANs. The 802.11 standard 

focuses on the bottom two layers of the OSI model, the physical layer (PHY) and data 

link layer (DLL). 

 The objective of the IEEE 802.11 standard was to define a medium access control 

(MAC) sublayer, MAC management protocols and services, and three PHYs for 

wireless connectivity of fixed, portable, and moving devices within a local area. 

 The three physical layers are an IR baseband PHY, an FHSS radio in the 2.4 GHz band, 

and a DSSS radio in the 2.4 GHz. 

IEEE 802.11 Features: 

 CSMA/CA based MAC protocol 

 DCF (Distributed Coordination Function) 

 Support for both time-critical 

 PCF( Point Coordination Function) and non-critical traffic (DCF) 

 Support multiple priority levels 

 Spread spectrum technology (no licensing) power management allows a node to 

doze off 

IEEE 802.11 Architecture: 

Each computer, mobile, portable or fixed, is referred to as a station in 802.11 [Wireless Local 

Area Networks].The difference between a portable and mobile station is that a portable 

station moves from point to point but is only used at a fixed point. Mobile stations access 

the LAN during movement. When two or more stations come together to communicate with 

each other, they form a Basic Service Set (BSS). The minimum BSS consists of two stations. 

802.11 LANs use the BSS as the standard building block. A BSS that stands alone and is not 

connected to a base is called an Independent Basic Service Set (IBSS) or is referred to as an 

Ad-Hoc Network. An ad-hoc network is a network where stations communicate only peer to 

peer. There is no base and no one gives permission to talk. Mostly these networks are 

spontaneous and can be set up rapidly. Ad-Hoc or IBSS networks are characteristically 

limited both temporally and spatially. 

 
                                                                    Figure 1: "Adhoc Mode" 
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When BSS's are interconnected the network becomes one with infrastructure. 802.11 

infrastructure has several elements. Two or more BSS's are interconnected using a 

Distribution System or DS. This concept of DS increases network coverage. Each BSS 

becomes a component of an extended, larger network. Entry to the DS is accomplished with 

the use of Access Points (AP). An access point is a station, thus addressable. So, data moves 

between the BSS and the DS with the help of these access points. 

Creating large and complex networks using BSS's and DS's leads us to the next level of 

hierarchy, the Extended Service Set or ESS. The beauty of the ESS is the entire network looks 

like an independent basic service set to the Logical Link Control layer (LLC). This means that 

statio s ithi  the ESS a  o u i ate or e e  o e et ee  BSS′s tra spare tly to the 
LLC. 

 
Fig 2: Infrastructure Mode 

One of the requirements of IEEE 802.11 is that it can be used with existing wired networks. 

802.11 solved this challenge with the use of a Portal. A portal is the logical integration 

between wired LANs and 802.11. It also can serve as the access point to the DS. All data 

going to an 802.11 LAN from an 802.X LAN must pass through a portal. It thus functions as 

bridge between wired and wireless. 

The implementation of the DS is not specified by 802.11. Therefore, a distribution system 

may be created from existing or new technologies. A point-to-point bridge connecting LANs 

in two separate buildings could become a DS. 

 

3.2.1  IEEE 802.11a protocol 

The IEEE 802.11a standard is the first standard in the IEEE 802.11 series. It defines a WiFi 

format for providing wireless connectivity in the 5 GHz ISM band to give raw data speeds of 

up to 54Mbps. Although, alphabetically it is the first standard in the 802.11 series, t was 

released at the same time as IEEE 802.11b which was aimed at connectivity using the 2.4 

GHz ISM band. Using the technology of the time, IEEE 802.11a was more costly and a little 

more difficult to implement as it operated at 5 GHz rather than 2.4 GHz and as a result it 

was less widely used. The 802.11a standard uses basic 802.11 concepts as its base, and it 

operates within the 5GHz Industrial, Scientific and Medical (ISM) band enabling it to be used 

worldwide in a license free band.  

The modulation is Orthogonal Frequency Division Multiplexing (OFDM) to enable it to 

transfer raw data at a maximum rate of 54 Mbps, although a more realistic practical level is 

in the region of the mid 20 Mbps region. The data rate can be reduced to 48, 36, 24, 18, 12, 

9 then 6 Mbit/s if required. 802.11a has 12 non-overlapping channels, 8 dedicated to indoor 

and 4 to point to point. 
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3.2.2  IEEE 802.11b protocol 

IEEE 802.11b was the first WiFi standard to be widely adopted. Using 2.4 GHz the technology 

was much easier and cheaper to develop than the 802.11a which used the higher frequency 

5 GHz band.802.11b was built in to many laptop computers and other form of equipment 

and this sealed its success. It was only after 802.11b was ratified in July 1999 and products 

became available that Wi-Fi took off in a large way. Wi-Fi hotspots were set up in many 

offices, hotels and airports and the idea of using portable laptop computers while travelling 

became far easier. 

When transmitting data 802.11b uses the CSMA/CA technique that was defined in the 

original 802.11 base standard and retained for 802.11b. Using this technique, when a node 

wants to make a transmission it listens for a clear channel and then transmits. It then listens 

for an acknowledgement and if it does not receive one it backs off a random amount of 

time, assuming another transmission caused interference, and then listens for a clear 

channel and then retransmits the data. 

 

3.2.3  IEEE 802.11g protocol 

IEEE 802.11g was one of the main Wi-Fi standards to follow on from 802.11a and 802.11b. It 

built on the performance and played a pivotal role in further establishing Wi-Fi as a major 

wireless standard. IEEE 802.11g had the advantage that it could support the high data 

speeds using 2.4 GHz which had previously only attainable using 802.11a within the 5GHz 

ISM band. 

Like 802.11b, its predecessor, 802.11g operates in the 2.4 GHz ISM band. It provides a 

maximum raw data throughput of 54 Mbps, although this translates to a real maximum 

throughput of just over 24 Mbps.In order to provide resilience against multipath effects 

while also being able to carry the high data rates, the main modulation method chosen for 

802.11g was that of OFDM - orthogonal frequency division multiplex, although other 

schemes are used to maintain compatibility, etc. 

 

 

3.3 HIPERLAN (High Performance Radio LAN) architecture 

A High-performance local area network (HIPERLAN) is an alternative wireless LAN standard 

to the IEEE 802.11. It is one of four standards specified by the European telecommunications 

standards institute (ETSI) to provide a concatenated service of interoperable technologies 

from different locations. HIPERLAN uses cellular-based data networks to connect to an ATM 

backbone. 

 

The main idea behind HIPERLAN is to provide an infrastructure or ad-hoc wireless with low 

mobility and a small radius. HIPERLAN supports isochronous traffic with low latency. 

HIPERLAN emerged in 1991 with the goal of achieving higher data rates than the 802.11 

standard. It was approved in 1996. A second version was introduced in 2000. This version is 

designed as a fast wireless connection and can be used with various networks, such as UMTS 

backbone, ATM, and IP networks. HiperLAN/2 can also be used as a home network and 

supports a data rate of up to 54 Mbps. 

 

Components of a HIPERLAN include: 

 

 Physical Layer: This layer provides the standard functions, including radio frequency 

functions. 

 Link Adaptation: This standard allows the access point to convey information in an 

uplink or downlink direction. The HIPERLAN physical layer also specifies some link 

adaptation algorithms to be used. 

 Data Link Control (DLC) Layer: This layer includes the Media Acces Control (MAC), 

Radio Link Control (RLC), Dynamic Frequency Selection (DFS) and Error Control (EC) 

protocols. 
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 Convergence Layer: Its basic function is to provide the HIPERLAN DLC and physical 

access to other data networks. 

3.4  Bluetooth architecture 

Bluetooth wireless technology is a short range communications technology intended to 

replace the cables connecting portable unit and maintaining high levels of security. 

Bluetooth technology is based on Ad-hoc technology also known as Ad-hoc Pico nets, which 

is a local area network with a very limited coverage. 

History of Bluetooth 

WLAN technology enables device connectivity to infrastructure based services through a 

wireless carrier provider. The need for personal devices to communicate wirelessly with one 

another without an established infrastructure has led to the emergence of Personal Area 

Networks (PANs). 

 Ericsson's Bluetooth project in 1994 defines the standard for PANs to enable 

communication between mobile phones using low power and low cost radio 

interfaces. 

 In May 1988, Companies such as IBM, Intel, Nokia and Toshiba joined Ericsson to 

form the Bluetooth Special Interest Group (SIG) whose aim was to develop a defacto 

standard for PANs. 

 IEEE has approved a Bluetooth based standard named IEEE 802.15.1 for Wireless 

Personal Area Networks (WPANs). IEEE standard covers MAC and Physical layer 

applications. 

Bluetooth architecture defines two types of networks: 

     1.Piconet 

 Piconet is a Bluetooth network that consists of one primary (master) node and seven 

active secondary (slave) nodes. 

 Thus, piconet can have upto eight active nodes (1 master and 7 slaves) or stations 

within the distance of 10 meters. 

 There can be only one primary or master station in each piconet. 

 The communication between the primary and the secondary can be one-to-one or 

one-to-many. 

 All communication is between master and a slave. Salve-slave communication is not 

possible. 

 In addition to seven active slave station, a piconet can have upto 255 parked nodes. 

These parked nodes are secondary or slave stations and cannot take part in 

communication until it is moved from parked state to active state. 
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2. Scatternet 

•  Scattemet is formed by combining various piconets. 

•  A slave in one piconet can act as a master or primary in other piconet. 

•  Such a station or node can receive messages from the master in the first piconet  

and deliver the message to its slaves in other piconet where it is acting as master.     

• Thus a statio  a  e a e er of t o pi o ets. 
• A statio  a ot e a aster i  t o pi o ets. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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