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1. Wireless LAN 

 

1.1 Introduction 

A wireless LAN (WLAN) is a wireless computer network that links two or 

more devices using wireless communication to form a local area network 

(LAN) within a limited area such as a home, school, computer laboratory, 

campus, or office building. This gives users the ability to move around 

within the area and remain connected to the network. 

Most modern WLANs are based on IEEE 802.11 standards and are marketed 

under the Wi-Fi brand name 

The global goal of WLANs is to replace office cabling, to enable access to 

the internet and, to introduce a higher flexibility for ad-hoc communication. 

The following points illustrate some general advantages and disadvantages of 

WLANs 

 compared to their wired counterparts. 

 1.2 Advantages of WLANs are: 

● Flexibility: Within radio coverage, nodes can communicate without further 

restriction. Radio waves can penetrate walls, senders and receivers can be 

placed anywhere  

● Planning: Only wireless ad-hoc networks allow for communication without 

previous planning, any wired network needs wiring plans.  

● Design: Wireless networks allow for the design of small, independent 

devices which can for example be put into a pocket. 

● Robustness: Wireless networks can survive disasters, e.g., earthquake.  

But WLANs also have several disadvantages: 

 

● Quality of service: WLANs typically offer lower quality than their wired.  

● Restrictions: All wireless products have to comply with national 

regulations. Several government and non-government institutions worldwide 

regulate the operation and restrict frequencies to minimize interference. 

● Safety and security: Using radio waves for data transmission might 

interfere with other high-tech equipment in, e.g., hospitals. Senders and 

https://en.wikipedia.org/wiki/IEEE_802.11
https://en.wikipedia.org/wiki/Wi-Fi
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receivers are operated by laymen and, radiation has to be low. Special 

precautions have to be taken to prevent safety hazards. 

● Global operation: WLAN products should sell in all countries so, national 

and international frequency regulations have to be considered. In contrast to 

the infrastructure of wireless WANs, LAN equipment may be carried from 

one country into another – the operation should still be legal in this case. 

● Low power: Devices communicating via a WLAN are typically also 

wireless devices running on battery power. The LAN design should take this 

into account and implement special power-saving modes and power 

management functions. 

 - BASIC WLAN COMPONENTS 

 For one to set up a wireless local area network, two basic components must 

be available: wireless network cards and wireless access point(s). The third 

basic component, wireless bridge, is used to link two or more buildings 

together. The wireless network cards are attached to mobile computing 

devices, and they connect to an access point. An access point is essentially a 

hub that gives wireless clients the ability to attach to the wired LAN 

backbone.  

 -WLAN TRANSMISSION TECHNOLOGIES 

 Wireless LANs are generally categorized according to the transmission 

technique in use. All available wireless LAN products fall into one of the 

categories below: 

 • Infrared (IR) LANs 

 • Spread Spectrum LANs: 

. radio wave  

 

2.2 Infra-red technology  

The infra-red technology is electromagnetic radiation (EMR) with longer 

wavelengths than those of visible light, and is therefore generally invisible to 

the human eye , it is at a wavelength or wavelengths somewhat longer than 
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those of red light, IR wireless is the use of wireless technology in devices or 

systems that convey data through infrared (IR) radiation 

   of infra-red technology are  

1. It is simple and extremely cheap. 

 2. No licenses are needed for infra-red technology and shielding is very 

simple. 

 3. Electrical devices do not interfere with infra-red transmission. 

. 

●Disadvantages of infra-red technology is : 

1- low bandwidth compared to other LAN technologies. 

2-  2- It is quite easily shielded. 

3-  3- Infra-red transmission cannot penetrate walls or other obstacles 

 

                  

Figure 2.1 Infra-red technology 
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.Radio waves for data transmission 

The advantages and the disadvantages of Radio wave transmission  

advantages Disadvantages 

Radio waves transmission mobility Radio waves communication is an 

insecure communication. 

It is cheaper than bigger trenches 

for laying cables and maintaining 

repeaters and cables if cables get 

broken. 

Radio waves propagation is 

susceptible to weather effects like 

rain , storm , etc. 

It offers freedom from land 

acquisition rights that are required 

for laying , repairing the cables. 

 

It offers ease of communication 

over difficult terrains. 

 

 

 

  WLAN  TOPOLOGIES   The IEEE 802.11 standard defines three basic 

topologies to be supported by the MAC layer implementation. These are: • 

- Independent Basic Service Set (IBSS) 

- Basic Service Set (BSS) 

- Extended Service Set (ESS) 

  The IEEE 802.11 standard further defines the following two modes: 

  • AD  Hoc 

 • Infrastructure 

    2.3 AD HOC MODE  

This consists of a group of 802.11 stations that communicate directly with 

one another within a limited range. It is essentially a simple peer-to-peer 

WLAN, and it is sometimes referred to as IBSS topology. Here, there is no 

need for access point and the networks do not require any pre-planning or 

site survey. So, the network is usually a small one and only last long enough 

for the communication of whatever information that needs to be shared. 
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Figure 2.2 shows two ad-hoc wireless networks 

2.3. INFRASTRUCTURE MODE 

 An infrastructure mode consists of a group of IEER802.11 devices 

communicating with each other through a specialized station known as the 

access point (AP). The client stations do not communicate directly with each 

other, rather they do with the access point which forwards the frames to the 

designated station. The access point (also often referred to as a base station) 

is connected to the wired network infrastructure. If only one access point is 

involved, then we have a basic configuration referred to as a BSS topology in 

the 802.11 standard. Communication between wireless nodes, wireless 

computers and the wired network will be via the AP. 

 For communication of data to take place, wireless clients and AP’s must 

establish a relationship, or an association. It is only after an association is 

established can the two wireless stations exchange data.  

 

 

Figure 2.3 Example of three infrastructure-based wireless network 
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 2.4 IEEE 802.11 

IEEE 802.11 is a set of standards for a wireless local area network 

(WLANn). The standard is better known as Wi-fi. IEEE 802.11 see figure 

2.4, The original 802.11 standard was published in 1997. This standard  

provided a data speed of 1 or 2 Mbit/s. The standard operates in the nearly 

worldwide available 2.4 GHz band ranging from 2400 - 2483.5 MHz. The 

standard uses either frequency hopping or coding (direct sequence spread 

spectrum) technology to make the transmissions robust 

 

Figure 2.4 IEEE 802.11 protocol architecture 

 

 

 

 

http://www.telecomabc.com/r/rlan.html
http://www.telecomabc.com/f/fhss.html
http://www.telecomabc.com/d/dsss.html
http://www.telecomabc.com/d/dsss.html
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2.4.1 System architecture 

Wireless networks can exhibit two different basic system architectures  

infrastructure-based or ad-hoc. Figure 2.5 shows the components of an 

infrastructure and a wireless part as specified for IEEE 802.11. Several 

nodes, called stations (STAi), are connected to access points (AP). Stations 

are terminals with access mechanisms to the wireless medium and radio 

contact to the AP  

 

Figure 2.5 Architecture of an infrastructure-based 

  The stations and the AP which are within the same radio coverage form  a 

basic service set (BSSi). The example  in figure (2.5) shows two BSSs – 

BSS1 and BSS2 – which are connected via a distribution system. A 

distribution system connects several BSSs via the AP to form a single 

network and thereby extends the wireless coverage area. This network is now 

called an extended service set (ESS) and has its own identifier, the ESSID. 

The ESSID is the ‘name’ of a network and is used to separate different 

networks. Without knowing the ESSID (and assuming no hacking) it should 

not be possible to participate in the WLAN. The distribution system connects 

the wireless networks via  the  APs  with  a  portal,  which  forms the 

interworking unit to other LAN. 
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                             Figure 2.6 extended service set 

 . The portal is a logical entity that specifies the integration point on the 

DS(distribution system)  where the IEEE 802.11 network integrates with a 

non-IEEE 802.11 network. If the network is an IEEE 802.X, the portal 

incorporates functions which are analogous to a bridge; that is, it 

provides range extension and the translation between different frame 

formats. Stations can select an AP and associate with it. The APs support 

roaming (i.e., changing access points), the distribution system handles data 

transfer between the different APs. APs provide synchronization within a 

BSS, support power management, and can control medium access to support 

time-bounded service. 

In addition to infrastructure-based networks, IEEE 802.11 allows the 

building  of ad-hoc networks between stations,  thus  forming  one  or  more  

independent  BSSs (IBSS) as shown in Figure 2.7. In this case, an IBSS 

comprises a group of stations using the same radio frequency. Stations 

STA1, STA2, and STA3 are in IBSS1, STA4 and STA5 in IBSS2 

 

         Figure 2.7 Architecture of IEEE 802.11 ad-hoc wireless LANs 
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2.4.2 Protocol architecture 

As indicated by the standard number, IEEE 802.11 fits seamlessly into the 

other 802.x standards for wired LANs (see Figure 2.4 shows the most 

common scenario: an IEEE 802.11 wireless LAN connected to a switched 

IEEE 802.3 Ethernet via a bridge. Applications should not notice any 

difference apart from the lower bandwidth and perhaps higher access time 

from the wireless LAN. The WLAN behaves like a slow wired LAN. 

Consequently, the higher layers (application, TCP, IP) look the same for 

wireless nodes as for wired nodes. The upper part of the data link control 

layer, the logical link control (LLC), covers the differences of the medium 

access control layers needed for the different media. 

The IEEE 802.11 standard covers the physical layer PHY and medium 

access layer MAC . The physical layer is subdivided  into the physical layer 

convergence protocol (PLCP) and the physical medium dependent 

sublayer PMD (see Figure 2.8). The basic tasks of the MAC layer comprise 

medium access, fragmentation of user data, and encryption. 
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Figure 2.8 Detailed IEEE 802.11 protocol architecture and management 

 

2.5. Physical layer 

IEEE 802.11 supports three different physical layers: one layer based on 

infra red and two layers based on radio transmission. it is the only layer 

which actually deals with the physical connectivity of two different stations. 

This layer defines the hardware equipment and provides its services to Data-

link layer. 



                                                                               Wireless LAN     
 

12 

 2.5.1 Frequency hopping spread spectrum 

  Frequency hopping spread spectrum (FHSS) is a spread spectrum technique 

which allows for the coexistence of multiple networks in the same area by 

separating different networks using different hopping sequences.  

Figure 2.9 shows a frame of the physical layer used with FHSS. The frame 

consists of two basic parts, the PLCP part (preamble and header) and the pay 

load part. While the PLCP part is always transmitted at 1 Mbit/s, payload, 

i.e. MAC data, can use 1 or 2 Mbit/s. Additionally,   The fields of the frame 

fulfill the following functions 

- Synchronization: The PLCP preamble starts with 80 bit synchronization, 

which is a 010101... bit pattern. This pattern is used for synchronization of 

potential receivers and signal detection by the CCA. 

- Start frame delimiter (SFD): The following 16 bits indicate the start of 

the frame and provide frame synchronization 

- PLCP_PDU length word (PLW): This first field of the PLCP header 

indicates the length of the payload in bytes including the 32 bit CRC at the 

end  of the payload.  

- PLCP signalling field (PSF): This 4 bit field indicates the data rate of the 

payload following.  

- Header error check (HEC): Finally, the PLCP header is protected by a 

16  bit checksum. 

 

 

   Figure 2.9 shows a frame of the physical layer used with FHSS 
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2.5.2  Direct sequence spread spectrum  

  Direct sequence spread spectrum (DSSS) is the alternative spread spectrum 

method separating by code and not by frequency. . In the case of IEEE 

802.11 DSSS, spreading is achieved using the 11-chip Barker sequence (+1, 

–1, +1, +1, –1,+1, +1, +1, –1, –1, –1). 

A code is transmitted with each signal so that the receiver can identify the 

appropriate signal 

The key characteristics of this method are its robustness against interference 

and its insensitivity to multipath propagation (time delay spread). However, 

the implementation is more complex compared to FHSS 

.Figure 2.10 shows a frame of the physical layer using DSSS. The frame 

consists of two basic parts, the PLCP part (preamble and header) and the 

payload part. While the PLCP part is always transmitted at 1 Mbit/s, payload, 

i.e., MAC data, can use 1 or 2 Mbit/s. The fields of the frame have the 

following functions 

 

- Synchronization: The first 128 bits are not only used for synchronization, 

but also gain setting, energy detection (for the CCA), and frequency offset 

compensation.  

- Start frame delimiter (SFD): This 16 bit field is used for synchronization 

at the beginning of a frame  

- Signal: Originally, only two values have been defined for this field to 

indicate the data rate of the payload.  

- Service: This field is reserved for future use;  

- Length: 16 bits are used in this case for length indication of the payload     

in microseconds. 

- Header error check (HEC): Signal, service, and length fields are 

protected by this checksum. 
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Figure 2.10 Format of an IEEE 802.11 PHY frame using DSSS 

 

2.6 Data Link Layer 

The data link layer within 802.11 consists of two sublayers: Logical Link 

Control (LLC) and Media Access Control (MAC). 

 

Figure 2.11 Data Link Layer 

 

2.6.1 logical link control (LLC)  

 In the IEEE 802 reference model of computer networking, the logical 

link control (LLC) data communication protocol layer is the upper sublayer 

of the data link layer (layer 2) of the seven-layer OSI model. The LLC 

https://en.wikipedia.org/wiki/IEEE_802
https://en.wikipedia.org/wiki/Computer_networking
https://en.wikipedia.org/wiki/Protocol_(computing)
https://en.wikipedia.org/wiki/Data_link_layer
https://en.wikipedia.org/wiki/OSI_model
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sublayer acts as an interface between the media access control (MAC) 

sublayer and the network layer. 802.11 uses the same 802.2  LLC and 48-bit 

addressing as other 802 LANs, allowing for very simple bridging from 

wireless to IEEE wired networks, but the MAC is unique to WLANs. 

 

The LLC sublayer provides multiplexing mechanisms that make it possible 

for several network protocols to coexist within a multipoint network and to 

be transported over the same network medium. It can also provide flow 

control and automatic repeat request (ARQ) error management 

mechanisms 

 

2.6.2 Medium access control layer  

The Media Access Control layer is one of two sub layers of the Data 

Link Control layer and is concerned with sharing the physical 

connection to the network among several computers. Each computer has 

its own unique MAC address. The MAC layer has to control medium access, 

but it can also offer support for roaming, authentication, and power 

conservation.  

The 802.11 MAC is very similar in concept to 802.3, in that it is designed to 

support multiple users on a shared medium by having the sender sense the 

medium before accessing it. 

For 802.3 Ethernet LANs, the Carrier Sense Multiple Access with 

Collision Detection (CSMA/CD) protocol regulates how Ethernet stations 

establish access to the wire and how they detect and handle collisions that 

occur when two or more devices try to simultaneously communicate over the 

LAN. 

 In an 802.11 WLAN, collision detection is not possible due to what is 

known as the “near/far” problem (The near–far problem is the effect of  

a strong signal from a near signal source in making it hard for a receiver 

to hear a weaker signal from a further source). 

The following three basic access mechanisms have been defined for IEEE 

802.11: 

https://en.wikipedia.org/wiki/Media_access_control
https://en.wikipedia.org/wiki/Network_layer
https://en.wikipedia.org/wiki/Multiplexing
https://en.wikipedia.org/wiki/Flow_control_(data)
https://en.wikipedia.org/wiki/Flow_control_(data)
https://en.wikipedia.org/wiki/Automatic_repeat_request
https://searchnetworking.techtarget.com/definition/MAC-address
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 the mandatory basic method based on a version of carrier sense multiple 

access with collision avoidance (CSMA/CA), an optional method avoiding 

the hidden terminal problem, and contention-free polling method for time-

bounded service.  

The first two methods are also summarized as distributed coordination 

function (DCF).  

The third method is called point coordination function (PCF). The PCF is 

an optional capability, which is connection-oriented, and provides 

contention-free (CF) frame transfer. The PCF relies on the point coordinator 

(PC) to perform polling, enabling polled stations to transmit without 

contending for the channel. See figure 2.11 

 

 

 

Figure 2.12 IEEE.802.11-architecture-and-services 

 

 

The PCF allows Stations (STAs) to have priority access to the wireless 

medium as polling methods by coordinating with the STA PC. 
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 DCF only offers asynchronous service, while PCF offers both asynchronous 

and time-bounded service but needs an access point to control medium 

access and to avoid contention. The MAC mechanisms are also called 

distributed foundation wireless medium access control (DFWMAC). 

For all access methods, several parameters for controlling the waiting time 

before medium access are important. Figure 2.13 shows the three different 

parameters that define the priorities of medium access. 

 The values of the parameters depend on the PHY and are defined in relation 

to a slot time. Slot time is derived from the medium propagation delay, 

transmitter delay, and other PHY dependent parameters. 

The medium, as shown, can be busy or idle,  If the medium is busy this can 

be due to data frames or other control frames. During a contention phase 

several nodes try to access the medium 

 

 

Figure 2.13 Medium access and inter-frame spacing 

The three different parameters: - 

- Short inter-frame spacing (SIFS): The shortest waiting time for medium  

access (so the highest priority) is defined for short control messages, such as 

acknowledgements of data packets or polling responses 

- PCF inter-frame spacing (PIFS): A waiting time between DIFS and SIFS 

(and  thus a medium priority) is used for a time-bounded service.  

- DCF inter-frame spacing (DIFS): This parameter denotes the longest 

waiting time  and has the lowest priority for medium access. This waiting 

time is used for asynchronous data service within a contention period. 
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2.6.2.1 DFWMAC-DCF using CSMA/CA  

In CSMA/CA, as soon as a node receives a packet that is to be sent, it checks 

to be sure the channel is clear (no other node is transmitting at the time). If 

the channel is clear, then the packet is sent. If the channel is not clear, the 

node waits for a randomly chosen period of time, and then checks again to 

see if the channel is clear. This period of time is called the back off factor, 

and is counted down by a back off counter. If the channel is clear when the 

back off counter reaches zero, the node transmits the packet. If the channel is 

not clear when the back off counter reaches zero, the back off factor is set 

again, and the process is repeated. 

 

 

Figure 2.14   CSMA/CA algorithm 
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 2.6.2.2 DFWMAC-DCF with RTS/CTS extension 

First we must explain the problem of hidden terminals, a situation that can 

also occur in IEEE 802.11 networks. This problem occurs if one station can 

receive two others, but those stations cannot receive each other. The two 

stations may sense the channel is idle, send a frame, and cause a collision at 

the receiver in the middle. To deal with this problem, the standard defines an 

additional mechanism using two control packets, RTS and CTS. 

 

 

Figure 2.15 The hidden station and Handshake frames 

1. Before sending a frame, the source station senses the medium by checking 

the energy level at the carrier frequency. 

a. The channel uses a persistence strategy with back-off until the channel is 

idle. 

b. After the station is found to be idle, the station waits for a period of time 

called the distributed interframe space (DIFS); then the station sends a 

control frame called the request to send (RTS). 

2. After receiving the RTS and waiting a period of time called the short inter 

frame space (SIFS), the destination station sends a control frame, called the 

clear to send (CTS), to the source station. This control frame indicates that 

the destination station is ready to receive data. 

3. The source station sends data after waiting an amount of time equal to 

SIFS. 

4. The destination station, after waiting an amount of time equal to SIFS, 

sends an acknowledgment to show that the frame has been received. 
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Acknowledgment is needed in this protocol because the station does not have 

any means to check for the successful arrival of its data at the destination. 

Network Allocation Vector How do other stations defer sending their data if 

one station acquires access? In other words, how is the collision avoidance 

aspect of this protocol accomplished? The key is a feature called NAV. 

When a station sends an RTS frame, it includes the duration of time that it 

needs to occupy the channel.  

 

The stations that are affected by this transmission create a timer called a 

network allocation vector (NAV) that shows how much time must pass 

before these stations are allowed to check the channel for idleness. Each time 

a station accesses the system and sends an RTS frame, other stations start 

their NAV. In other words, each station, before sensing the physical medium 

to see if it is idle, first checks 

its NAV to see if it has expired. 

  

 

Figure 2.16 IEEE 8.2.11 hidden node provisions for contention-free access  

2.6.2.3 DFWMAC-PCF with polling 

PCF mode is based on a polling mechanism controlled by the AP as depicted 

in Fig.2.17 During the CFP, the AP polls the terminals registered in its 

polling list and allows them undisturbed contention-free access to the 

medium. As already said, in order to become registered in the polling list, the 

terminals have to associate with the AP. 
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Figure 2.17polling mechanisms (PCF) 

 

2.7 MAC frames  

The MAC layer frame consists of nine fields, as shown in Figure 2.18. The 

basic structure of an IEEE 802.11 MAC data frame together with the content 

of the frame control field. The fields in the figure refer to the following: 

Frame control: The first 2 bytes serve several purposes. They contain several 

sub-fields as explained after the MAC frame. 

- Duration/ID: If the field value is less than 32,768, the duration field 

contains the  value indicating the period of time in which the medium is 

occupied (in µs). This field is used for setting the NAV for the virtual 

reservation mechanism using RTS/CTS and during fragmentation. Certain 

values above 32,768 are reserved for identifiers. 

- Address 1 to 4: The four address fields contain standard IEEE 802 MAC 

addresses (48 bit each), as they are known from other 802.x LANs. The 

meaning of each address depends on the DS bits in the frame control field 

and is explained in more detail in a separate paragraph. 

- Sequence control: Due to the acknowledgement mechanism frames may 

be duplicated. Therefore a sequence number is used to filter duplicates. 

- Data: The MAC frame may contain arbitrary data (max. 2,312 byte), which 

is transferred transparently from a sender to the receiver(s.) 

- Checksum (CRC): Finally, a 32 bit checksum is used to protect the frame 

as it is common practice in all 802.x networks. 
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Figure 2.18 The frame control field 

 The frame control field shown in Figure 2.15 contains the following fields 

 

Protocol version: This 2 bit field indicates the current protocol version and 

is fixed to 0 by now.. 

Type: The type field determines the function of a frame: management (=00), 

control (=01), or data (=10). The value 11 is reserved. 

2.8 MAC management  

MAC management plays a central role in an IEEE 802.11 station as it more 

or less controls all functions related to system integration, i.e., integration of 

a wireless station into a BSS, formation of an ESS, synchronization of 

stations etc.  

 - Synchronization: Functions to support finding a wireless LAN, 

synchronization of internal clocks, generation of beacon signals. 

 -Power management: Functions to control transmitter activity for 

power conservation, e.g., periodic sleep, buffering, without missing a frame. 

 -Roaming: Functions for joining a network (association), changing 

access points, scanning for access points. 

Management information base (MIB): All parameters representing the 

current state of a wireless station and an access point are stored within a MIB 

for internal and external access. A MIB can be accessed via standardized 

protocols such as the simple network management protocol (SNMP). 



Chapter TWO  23 

 2.9 Power management 

Wireless devices are battery powered (unless a solar panel is used). 

Therefore, power-saving mechanisms are crucial for the commercial success 

of such devices. The basic idea of power saving includes two states for a 

station: sleep and awake, and buffering of data in senders. If a sender intends 

to communicate with a power-saving station it has to buffer data if the station 

is asleep. The sleeping station on the other hand has to wake up periodically 

and stay awake for a certain time. During this time, all senders can announce 

the destinations of their buffered data frames. If a station detects that it is a 

destination of a buffered packet it has to stay awake until the transmission 

takes place. Waking up at the right moment requires the timing 

synchronization function (TSF). 

2.10 HIPERLAN  

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.  

 

 

Figure 2.19 HIPERLAN reference model 
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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.  

- Data Link Control (DLC) Layer: This layer includes the Media Access 

Control (MAC), Radio Link Control (RLC), Dynamic Frequency Selection 

(DFS) and Error Control (EC) protocols. 

- Convergence Layer: Its basic function is to provide the HIPERLAN DLC 

and physical access to other data networks. 

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

wireless with low mobility and a small radius. 

 

 

 

 

 

 

 

Figure 2.20 HIPERLAN Architecture 



Chapter TWO  25 

2.10.1 HIPERLAN phase  

There are three phases:  

 Prioritization: Determine the highest priority of a data packet ready 

to be sent by competing nodes. 

 Contention: Eliminate all but one of the contenders, if more than one 

sender has the highest current priority. 

 Transmission: Finally, transmit the packet of the remaining node.  

In a case where several nodes compete for the medium, all three phases are 

necessary (called ‘channel access in synchronized channel condition’). If 

the channel is free, only the third phase, i.e. transmission, is needed (called 

‘channel access in channel-free condition’). 

 

Figure 2.21 Phases of the HIPERLAN  

2.11 Bluetooth  

Bluetooth is a wireless LAN technology designed to connect devices of 

different functions such as telephones, notebooks, computers (desktop and 

laptop), cameras, printers, coffee makers, and so on. A Bluetooth LAN is an 

ad hoc network 

- A Bluetooth LAN can even be connected to the Internet if one of the 

gadgets has this capability. 

- A Bluetooth LAN, by nature, cannot be large. If there are many gadgets 

that try to connect, there is chaos. 
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- Bluetooth technology has several applications. Peripheral devices such as a 

wireless mouse or keyboard. 

- A Bluetooth device has a built-in short-range radio transmitter , The current 

data rate is 1 Mbps with a 2.4-GHz bandwidth 

 

 

Figure 2.22 the Bluetooth device 

2.11.1 Architecture 

Bluetooth defines two types of networks: piconet and scatternet. 

 A piconet can have up to eight stations, one of which is called the primary; 

the rest are called secondaries. All the secondary stations synchronize their 

clocks and hopping sequence with the  primary. Note that a piconet can have 

only one primary station. 

 

                                       Figure (2.23) the piconet   
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The communication between the primary and the secondary can be one-to-

one or one-to-many. Figure 2.23 shows a piconet Although a piconet can 

have a maximum of seven secondaries, an additional eight  secondaries can 

be in the parked state. A secondary in a parked state is synchronized with the 

primary, but cannot take part in communication until it is moved from the 

parked state. Because only eight stations can be active in a piconet, 

activating a station from the parked state means that an active station must go 

to the parked state. 

Scatternet   Piconets can be combined to form what is called a scatternet. A 

secondary station in one piconet can be the primary in another piconet. This 

station can receive messages from the primary in the first piconet (as a 

secondary) and, acting as a primary, deliver them to secondaries in the 

second piconet. A station can be a member of two piconets. Figure 2.24 

illustrates a scatternet 

 

Figure 2.24 illustrates a scatternet 

 

 

 

2.11.2 Bluetooth Devices 

A Bluetooth device has a built-in short-range radio transmitter. The current 

data rate is 1 Mbps with a 2.4-GHz bandwidth. This means that there is a 
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possibility of interference between the IEEE 802.11b wireless LANs and 

Bluetooth LANs. 

 

2.11.3 Frame Format       

 A frame in the baseband layer can be one of three types : one-slot ,       

three-slot, or five-slot. A slot, as we said before, is 625 µs. However, in a 

one-slot frame exchange, 259 µs is needed for hopping and control 

mechanisms. This means that a one-slot frame can last only 625 − 259, or 

366 µs. With a 1-MHz bandwidth and 1 bit/Hz, the size of a one-slot 

 

The following describes each field: 

❑ Access code: This 72-bit field normally contains synchronization bits and 

the identifier of the primary to distinguish the frame of one piconet from 

another. 

 ❑Header. This 54-bit field is a repeated 18-bit pattern, Each pattern has the 

following subfields: 

 

a. Address: The 3-bit address subfield can define up to seven secondaries (1 

to 7) If the address is zero, it is used for broadcast communication from the 

primary to all secondaries. 

b. Type: The 4-bit type subfield defines the type of data coming from the 

upper layers. We discuss these types later. 

c. F: This 1-bit subfield is for flow control. When set (1), it indicates that the 

device is unable to receive more frames (buffer is full). 

 

d. A. This 1-bit subfield is for acknowledgment. Bluetooth uses stop-and-

wait ARQ; 1 bit is sufficient for acknowledgment. 
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e. S. This 1-bit subfield holds a sequence number. Bluetooth uses stop-and-

wait ARQ; 1 bit is sufficient for sequence numbering. 

 

f. HEC: The 8-bit header error correction subfield is a checksum to detect 

errors in each 18-bit header section. 

 

❑ Data: This subfield can be 0 to 2740 bits long. It contains data or control 

information coming from the upper layers. 

 

 

                    Figure 2.25 the frame of Bluetooth 
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