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Summary 

Bluetooth is a wireless technology that is used to connect devices through the radio 
transmission medium. A variation in device range may occur with different conditions. 
This paper is an experimental investigation based on how the range of the transmission 
of Bluetooth is affected by different situations. The results of the experiments show 
clearly how the different conditions affect the Bluetooth transmission. The experiment 
produced a broad spectrum of results. As a trend transmission ranges were reduced by 
obstacles in the way e.g. doors, solid walls, microwave ovens, and people. 
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Sammanfattning 

Bluetooth är en teknik som används för trådlös datakommunikation, via radiovågor. Då 
olika apparaturer sammankopplas kan variation på räckvidden förekomma. Det här 
arbetet är en experimentell undersökning av hur räckvidden på Bluetooth överföringen 
påverkas i olika situationer. Experimenten gav ett brett spektrum av resultat. Trenden 
var att räckvidden reducerades då det förekom hinder exempelvis; dörrar, solida väggar, 
mikrovågs ugnar och människor. 
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Nomenclature 
 

BT  Bluetooth 

dBm  decibel relative to one milli watt 

IEEE  Institute of Electrical and Electronics Engineers 

IR  Infrared 

mW  milli watt 

WLAN  Wireless Local Area Network 

WPAN  Wireless Personal Area Network 

SIG  Special Interest Group 
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1 Introduction 
The introduction contains the background to the work. The aim and the limitations are 
given. At the end of the background section the contents in the other chapters are 
mentioned. 

1.1 Background 

Bluetooth is a technology used for wireless data-communication. Today there is a lot of 
focus on this technology. My interest in wireless data-communication started at the 
beginning of the academic year commencing August 2002, whilst studying a course on 
modern information-technology. I started thinking about how Bluetooth devices would 
work in everyday environments as compared with the claims presented by the 
manufacturers. I decide to proceed with a series of experiments on Bluetooth devices in 
order to quantify how the transmission was affected by environment. 

As the technique is wireless and it is possible that a variation in device range may occur 
with different conditions, it is instructive to investigate. The paper can be a help to both 
new and experienced users of Bluetooth. This paper could be useful for instance; a chef 
who is using Bluetooth in his kitchen when microwave oven(s) are in use, for business 
people who are communicating with Bluetooth in a crowded busy environment, night 
workers in open area using Bluetooth to communicate, office workers who have to 
communicate with Bluetooth through doors, solid walls or have a lot of computers 
around, or the curious who just want to know more about the Bluetooth transmission 
than is given by manufactures. 

The original intention of this project was to compare Bluetooth with WLAN (Wireless 
Local Area Network). But when starting to study the techniques I decide to concentrate 
on only Bluetooth. The reason was that it became apparent that the techniques 
complement each other and are not really competitors. The WLAN technique is 
preferred when building wireless local area networks and Bluetooth is used more when 
connecting devices in a wireless personal area networks. [1-4].To do an interesting and 
fair comparison with the given conditions became quiet hard. It was difficult to get 
equipment that matched each other from both techniques. One experiment is shown 
between Bluetooth and the infrared (IR) WLAN in section 3.1. The test is performed to 
show the differences in the techniques and the limitations in performing extensive tests 
with IR WLAN, as this technique works only with line of sight situations. 

From now on in this paper, the term BT is used for signify Bluetooth. In the beginning 
of the paper, after the contents a nomenclature is given. After the background here in 
the introduction part, the aim and the limitations are shown. Chapter two describes the 
method for this work and explains how experiments were performed Chapter three 
shows the results of the experiments. In chapter four the analysis and discussion of the 
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results are presented. Finally the conclusions are presented. Appendix A presents the 
basic condition to perform test with BT. Appendix B provides some background 
material on BT and Appendix C gives an outline of IR WLAN. It is strongly 
recommended that the reader consult the appendices before reading the rest of report. 

1.2 Aim 

The aim of this project is to investigate how the maximum distance that a Bluetooth 
device can successfully transmits a digital test image varies with environment as 
compared to the transmission range declared by manufacturer. Experiments are chosen 
to model a range of likely everyday examples to see how the range may change. 

1.3 Limitations 

1.3.1 Theoretical 

The specification for Bluetooth has three different power classes for devices and 
according to those different ranges. An exact definition of ranges according to the 
power classes is difficult to obtain from the manufactures. Descriptions about the 
technique will not be exhaustive and will provide just enough information to perform 
the study. Security will not be investigated. The experiments demonstrate a selection of 
environments that affect the transmission of Bluetooth. 

1.3.2 Technical 

The equipment that will be in used is provided by HTU. The school has two access 
points one for Bluetooth and one for WLAN, the manufacture ranges is 100 meter each. 
With no obstacles, the WLAN device can transmit over 200 meters and the Bluetooth 
device up to 200 meters. Fortunately there are more devices; a Mobile phone and a 
Laptop that also uses the Bluetooth technique. 

2 Method 
To investigate the range of transmission of BT in a variety of different situations a set of 
experiments using BT technology have been designed and performed. There is also one 
experiment that shows the difference between BT and the IR WLAN. All the figures in 
this work are original. A more detailed description of investigation of the literature is 
shown in part 2.1. The results of the experiments are described in the chapter 3.2. 

2.1 Literature study 

The sources were from both books and the Internet. Cross-referencing of the sources 
was then performed. By doing that relevant information could be sorted out and saved 
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for further use. When the literature of Bluetooth was collected and organised, the 
investigation could begin and the experiments were performed. 

2.2 Experiments 

Procedure and equipment in use when performing the experiment are given in this 
section. It contains of three parts :( 2.2.1) Configuration, (2.2.2) WLAN versus BT and 
finally in (2.2.3) BT experiments. 

2.2.1 Configuration 

The drivers that were required for the functioning of the BT device were downloaded 
from the provider on Internet and then installed. Configurations of Bluetooth devices 
were done with quick installation guides. In all the tests performed, if any kind of 
encryption was available it was disabled. When connecting devices to each other; the 
field for username and password were left empty.  

 

2.2.2 Experiment IR WLAN versus BT 

Equipment in use:  

• Mobile Phones: Sony Ericsson P800 and Sony Ericsson T610 

• Tape measure (50 meter) 

Manufacturing range of BT:  

• Sony Ericsson P800; up to 10 metres according to the manual [6]. 

• Sony Ericsson T610; within 10 meters according to the manual [7].  

The IR range is not found in the specification. 

In the experiment a digital test image of 43 kB sent from the P800 to the T610, either 
with BT to BT or with IR WLAN to IR WLAN using directed light. Both techniques are 
tested at a height of 1.05 meters above the floor and without blocks. The reason is that 
IR WLAN did not work when there are obstacles in the way, was established when the 
technique was initially tested. Both the IR and the BT devices were exactly turned to 
face each othe r. To begin with the test image transfer was tested with the two devices 
very close (within one metre) to one another to ensure that both the devices and transfer 
were working. Then the range was selected arbitrarily to measure an approximate range. 
For each experiment five measurements were taken and then the average was 
calculated. 
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2.2.3 BT Experiment 

Equipment in use: 

• Mobile phone: SonyEricsson P800 

• Laptop: Dell Latitude D6000  

• Tape measure (50 meter) 

Manufacturing range of BT: 

• SonyEricsson P800 up to ten metres according to the manual a classification or 
maximum output power could not be found [6]. 

• Dell Latitude 6000 around seven meters and is class 2 device according to the 
manual [8]. 

In the experiment the same digital test mage (see figure 2.1) of 43 kB transmitted from 
the mobile phone to the laptop using BT.  

 

Figure 2.1    The digital test image 

The maximum separation that the mobile phone can transmit the test digital image (see 
figure 2.1) and be received successfully on the laptop was measured and recorded. The 
distance (in metres) being measured, as the straight- line separation of the laptop, and 
mobile phone. For each experiment five measurements were taken and then the average 
was calculated to reduce the effect on the results of random errors. Results of range (in 
metres) are tabulated. 

The performed experiments are: BT versus IR WLAN, no obstacles indoor, no obstacles 
outdoors in daytime, no obstacles outdoors at night time, Microwaves ovens, Room 
with computers, Through doors, Through a solid wall and Open area with people. The 
tests are described under their respective headings. The results of the transmission range 
are shown in tables 3.1-3.9. Digital images displaying the test environment are also 
presented with each experiment. 
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 When choosing the  type of test, the goal was to select unique situations that could be 
compared to each other. 

3 Results 
The results of the experiments are presented in this chapter. The first experiment is the 
analysis and discussion with BT and IR WLAN, and will not be discussed any further. 

A Compilation of all the experimental results (except that of IR WLAN) of BT appears 
in the analysis section in chapter four.  

The performed experiments are: BT versus WLAN, No obstacles indoor, No obstacles 
outdoors in daytime, No obstacles outdoors at night time, Microwaves ovens, Room 
with computers, Through doors, Through a solid wall and Open area with people. The 
tests are described under respective headline. The result of range is shown in tables. 
Visual views shows with picture taken at the test places. Compiling of the experiments 
result of BT appear in the analyse part in chapter four.  

3.1 BT versus (WLAN) IR 

The experiment with IR WLAN and BT is performed to show why it is difficult to do an 
exhaustive comparison of these two techniques. Result of range using metres and is 
shown in table 3.1. Then a discussion appears.  

Table 3.1  Measurement of range by BT and IR WLAN 

Measurements 

Range(m) 

Technique  
1 2 3 4 5   Average 

BT to BT 12,77 12,71 12,76 12,70 12,77 12,7(4) 

IR WLAN to IR 
WLAN 

0,861 0,862 0,863 0,862 0,862 0,8(62) 

 

Even if IR WLAN operates with diffuse light and BT operates in the ISM band at 2.4 
GHz with radio transmission, it can be interesting to compare them. They have 
according to the standards a similar range for about 10 meters, the data rates for IR 
WLAN is 4Mbits and BT’s rate is1 Mbps and both are wireless techniques. IR WLAN 
works with diffuse light walls and other obstacles shields it. Because of the use of radio 
transmission, BT can penetrate walls and obstacles according to the shielding. [1, 2, 4] 
Considering of the shielding issue in IR WLAN, it can be good to use in an open-plan 
office where furniture, mobile walls etc. shields the different working groups. If it is 
desirable than the equipment should have the ability to communicate through walls etc. 



 Bluetooth 
Test of devices range  

 

- 6 - 

for example in a small partitioned office where several people share same device, BT 
can be a better alternative to IR WLAN. When connecting devises such as headsets to 
mobile phones and etc. BT is preferred due to the radio transmission because of lack of 
shielding; it can be difficult to use IR WLAN in this case as it is blocked by obstacles. 

The obvious difference between the techniques is that line of sight is not necessary 
when using BT. When performed the tests were, each technology worked well, and the 
test image arrived to the goal easily. The big different was in the range, as BT transmits 
on a much longer range. Theoretically according to the IEEE WLAN standard 802.11 
IR is good to use when performing LAN systems [4]. In reality it is not so easy, because 
the lack of products from known vendors and different standard using when perform IR 
WLAN devices [5]. 

3.2 BT Experiments 

Experiments are performed to test the variation (if any) on the maximum broadcast 
transmission range of the BT device with different conditions. When choosing the type 
of experiment, the goal was to select unique situations that could be compared to each 
other.  
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3.2.1 No obstacles indoors  

This experiment is performed with no obstacles indoors. The equipment is 1,05m on a 
table over the floor in a wide corridor (see figure 3.2). It is a good first BT experiment 
to perform due to the lack of obstacles. The ranges are given in table 3.2 

 

Figure 3.2  A Digital image taken indoors with no obstacles  

Table 3.2  Measurement of BT range of transmission indoors with no obstacles  

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 27,57 27,58 27,58 27,63 27,60 27,5(9) 
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3.2.2 No obstacles outdoors in daytime  

This experiment was performed outdoors on a clear day, the temperature was 27 degree 
Celsius with a wind speed of approximately 4 m/s [9] at around 14:00 local time.  
Neither the sun nor wind direction were pointed in the direction of the devices, but 
emanated from the right of them. Figure 3.3 shows the outdoor view. It is performed to 
se if the range differs from the experiment with no obstacles indoors. The ranges of the 
experiment given in table 3.3 

 

Figure 3.3  Digital image of outdoor view 

Table 3.3  Measurement of BT range of transmis sion outdoors in daytime with no obstacles  

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 34,00 34,06 34,04 34,05 34,02 34,0(3) 

 

According to the test indoors, this test shows that the BT transmission range increases 
daytime outdoor.  
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3.2.3 No obstacles outdoor night time  

Around 23.00 at night this experiment was performed to see if the transmissions range 
of BT affected by night time conditions. There was no obstacle in the way; the place 
was the same as the test in daytime see 3.2.2. There was a small amount of cloud and 
the temperature was approximated 20 degrees, it was rather darkly. The ranges are 
given in table 3.4. 

Table 3.4  Measurement of BT range of transmission outdoors at night time with no obstacles  

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 19.80 19.70 19.30 19.58 19.76 19,6(2) 

 

Comparing the result in table 3.4 and table 3.3 the transmission of BT devices is 
decreased at night time. 
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3.2.4 Microwave Ovens  

Microwave oven are compact heating devices that use a lot of power (e.g. 800watts) and 
typically six or more of these devices many be in use in a small room. Thus the power 
out from six microwave ovens is 4800 watts some 80 times greater than a standard 60 
watt incandescent light bulb. It is already known that functioning microwave ovens 
affect the transmission radio waves [10] adversely and so is a worthy test candidate. 

An example of a relative modest capacity professional kitchen can be seen in Figure 3.4, 
which is situated in the basement of the school (HTU), below the student’s dining room. 
The height of the equipment was for about 1.6 meters to fit the high of the o microwave 
ovens. The ovens were in the middle of the mobile phone and the laptop. The ranges are 
given in table 3.5. 

 

Figure 3.4  A digital image of microwave ovens  

Table 3.5  Measurement of BT range of transmission with microwaves   

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 7,7 6,0 6,6 5,8 5,4 6.3 

 

Microwave ovens affect the BT transmission range, witch this experience clearly shows.  
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3.2.5 Room with computers  

To see if a large number (23) of running computers affected the transmission range of 
BT this experiment was performed. Both the mobile phone and the laptop had 
computers on both sides, see figure 3.5. It is important to mention is that the room 
ended at 21.75 meter. The ranges are given table 3.6 

 

Figure 3.5  Digital image of room with computers   

Table 3.6  Measurement of BT range of transmission in a room full of computers  

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 21,75 21,75 21,75 21,75 21,75 21,75 

 

It seems likely that the running computers have no affect at all at the BT transmission 
range, maybe the transmission range would be longer if it was not limit by the wall. As 
in the experiment indoors with no obstacles see 3.2.1 
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3.2.6 Through doors  

Examination of the affect that doors have on transmission range of BT is performed 
with the following experiment; the laptop and the mobile phone were connected through 
two doors, ranges are given in table 3.7.The experiment situated at the three classrooms 
in an air-conditioned room, (see figure 3.6). 

 

Figure 3.6  Digital image of view through doors 

Table 3.7  Measurement of BT range of transmission between two doors  

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 9.23 9.03 9.18 9.10 8.91 9,0(9) 

 

This test shows that doors decrease the range of BT compared with indoors with no 
obstacles see table 3.2. 
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3.2.7 Through a solid wall  

When performing this test the devices were connected through a solid wall. Ranges are 
given in table 3.8. The solid wall is shown to the left in figure 3.7. In the same figure to 
the right, the distance from the door is shown. The distance from the device to the door 
is given because the BT signal travel in a straight line and so cannot travel through the 
door-way instead of passing through the wall.  

 

Figure 3.7 Digital image of the left view through a solid wall, and distance from the door to the right. 

Table 3.8  Measurements of BT range transmission thought a solid wall 

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 9.35 9.45 9.75 9.95 9.65 9.6(3) 

 

The solid wall decreased the effect of BT but not as much as the doors, (see table 3.7). 
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3.2.8 Open area with people 

This experiment was performed in the Oden shopping centre in Trollhättan, outside 
“Telia butiken”, an open area with people present in figure 3.8. Seven shoppers that 
passed by agreed to participate in the test. The test participants stood along the tape 
measure on the floor separating the mobile phone and laptop before the measurements 
were taken. Whilst the measurements were being taken several people walked across the 
tape measure and crossed the path of the BT transmission. The ranges are given in table 
3.9. 

In addition to the test participants and the passers by the range of the BT transmissions 
in the tests would have been affected by the use of any other unknown devices in the 
vicinity. 

 

Figure 3.8  An opened area with people   

Table 3.9  Measurements of BT range of transmission in an open area with people  

Measurements 

Range(m) 

Technique  
1 2 3 4 5 Average 

Mobile to Laptop 12.10 12.07 12.05 12.10 12.10 12.0(8) 

 

Also in this test it shows that the BT range has been decreased compared with no 
obstacles indoors (see table 3.2), and was affected of the people. 
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4 Analysis and discussion of results of the BT 
experiments 

The goal of this investigation was to see if the BT transmission range was affected in 
different situations. The results show clearly that the range of BT transmission changes 
with different conditions. Figure 4.1 shows an overview of all the experimental results 
in a histogram. 
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Figure 4.1   Compilation of all the BT experimental results  

The three experiments with no obstacles (no obstacles indoors, outdoors in daytime and 
at night) had the longest range, (see figure 4.1). The best condition for maximum 
transmission of BT was; no obstacles outdoors in daytime; the range decreased 
somewhat indoors and even more outdoors at night. The experiment of situation in a 
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room with running computers seems not to affect the BT range. As the room ended at 
21.75 meters, maybe the range would be the same as in the experiment with no 
obstacles indoors.  

The experiment that affected the BT transmission range the most was the one with the 
microwave ovens. This experiment of situation had the shortest range of them all, (see 
figure 4.1). Examining the result of the experiments through doors and the solid wall it 
can be seen that the BT transmission range was affected here as well. The transmission 
range of BT through the solid wall was just a little bit longer, than that through the 
doors though. 

Finally the result of the experiment in an open area with seven people standing along 
the line shows that BT transmission was affected in this situation. The result of this 
experiment was a distance that was in the middle of all results in this investigation.  

To see how the manufacture transmission range fit the experiments transmissions ranges 
and to see the changes in general the average of; all result of the experiment 
transmission ranges is taken; all result accept for; a room with computers, the 
experiment of transmission ranges with some kind of obstacles in the way (microwaves 
ovens, doors, a solid wall, open area with people). The idea of removing the “room with 
computer” experiment was that it is possible that this result is equivalent to the result for 
“indoors with no obstacles”. To see how obstacles affect the transmission range only the 
experiments with obstacles were considered when calculating the averages. Result of 
these transmission averages and the manufacturing recommendations in meters are 
given in table 4.1 

Table 4.1 Averages of sorted transmission ranges  

Condition of the sorted 
transmission rages 

Average 
(m) 

Laptop 

Manufacturing 
range (m) 

Mobile phone  

Manufacturing 
range(m) 

All experiments 17.5(1) 

All experiments accept for “room 
with computers” 

16.9 

Microwaves ovens, through doors, 
through a solid wall, open area with 
people 

9.2(8) 
~ 7 = 10 

 

There is a good comparison between the “obstacles averaged range” (see Table 4.1), 
and that of the manufacturer, since the former is only 8% less than the maximum 
manufacture range. 
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From the experiment of results consideration should be given to the transmission range 
when using BT in different conditions. When using BT in a new environment where the 
transmission properties are unknown it is advised that the expected range of 
transmission should be less than 9.2 meters, from Table 4.1. 

 Examples of situations where the findings of the study could be useful: 

• When using BT in environment with high-powered devices such as microwave 
ovens, BT devices should be used within a range of five meters. 

• Communication with BT devices when there are crowds of people should be 
approximately 12 meters. 

• When using BT in an office environment careful consideration should be taken 
to the surroundings e.g. walls, doors and also open areas, the range here could 
have a broad spectrum of values from nine meters to twenty-five meters. 

• Communication outdoors with no obstacles both, in the day and at night it was 
found that at night time the range of the BT devices decreases.  

• Consideration should also be given to realisation that the transmission range 
could be affected by mixed conditions e.g. in an office environment when there 
will be many sources that reduce the BT transmission e.g. people, doors, walls 
and photocopiers and fax machines 

5 Conclusions 
This paper presents an experimental investigation, on how the range of transmission of 
Bluetooth is affected in different situations. The results of the experiments show clearly 
how the different conditions affect the Bluetooth transmission range. The set of chosen 
experiments produced a broad spectrum of results. As a trend, transmission ranges were 
greater when there were no obstacles, or impedances in the way, like doors, solid walls, 
microwave ovens, and stationary or moving people. 

Taking a selection of these results that included obstacles and impedances, a good 
correspondence with the manufacturer’s transmission range was achieved.  

The aim with this investigation was fulfilled; it demonstrated the affects that a selection 
of environments, has on the transmission range of BT, and therefore it proved possible 
to provide guidelines for the more effective use of BT devices in a variety of 
environments. These guidelines should be more useful to user of BT devices than the 
single value (= 10 m) provided by the manufactures. 

5.1 Recommendations for further work  

It is possible that a partially charged battery could affect the transmission ranges; the 
investigation of which could be pursued in future.  
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As the tests were performed during the summer and temperatures varied from thirty 
degrees Celsius during the day, to fifteen degrees Celsius at night. Further work could 
be done to systematically study the effects that various weather related quantities have 
on the transmission of BT. Such weather related quantities could include temperature, 
humidity, air quality and atmospheric pressure, these measurements should be taken to 
include the largest range of values possible. 
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Appendix A   
Basic condition to performed test with WLAN and 
Bluetooth  
 
Equipment 

Mobile phones  SonyEricsson P800, SonyEricsson T610 

Portable computer   Dell Latitude D6000  

Tape measure (50 meters) 

 

Network Interface Card (triple-card) 

Dell True Mobile 1400 Dual Band WLAN Mini- PC card 

BT LAN Access Server Driver 

Broadcom 570x Gigabit Integrated Controller 

 

Note 

In all tests, if any kind of encryption could be used, it was disabled. 

Configurations were done with quick installation guides in the simplest way.    



 Bluetooth 
Test of devices range  

 

 2 Appendix 

Appendix B 
 
General about Bluetooth 
 
BT is a technique that enables devices to interconnect through the radio transmission 
medium. BT represent a single-chip, low-cost cable-replacement technology used for 
example to interconnect; PC, laptop, printer, fax machine, modem and so on. Devices 
like these are typically for office equipment. When these devices are wireless 
interconnected for using services like print service or for sharing information like 
transferring files from a laptop to a desktop, the devices form a wireless personal area 
network (WPAN). A WPAN is an ad hoc network, because the nodes and the topology 
are not fixed and they can change dynamically. BT helps in creating small network of 
devices that are close to one another, the range is short, most commonly for about 10 m, 
depending on effect of devices and surroundings. A more detailed description about 
range and effect appear in the next part: “Range and power classes”.  Devices that share 
the same frequency channel form a so-called piconet. A piconet consists of one master 
and up to seven active slaves. Communication between master (M) and slaves (S) can 
be either point-to point or point-to multipoint communication. Overlapping piconet 
forms a so-called scatternet. Figure 1.1 shows how piconet and scatternet can look like. 
[1-3, 11-13] 

 
Picture 1.1 Piconet and scatternet  
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The Special Interest Group (SIG) and the BT 
specification 
 
In February 1998 Ericsson, Intel, IBM, Toshiba and Nokia founded the Bluetooth 
special interest group (SIG). SIG: s goal is to develop a low-cost short-range wireless 
specification for connecting mobile products. Today The Bluetooth SIG promoters 
include 3Com, Agere, Ericsson, IBM, Intel, Microsoft, Motorola, Nokia and Toshiba, 
and hundreds of Associate and Adopter member companies. In July of 2002, the  
Bluetooth SIG established its global headquarters in Overland Park, Kansas, USA. The 
staffs consist of Mike McCamon, Executive Director, and a small staff of Marketing, 
Engineering, and Operations professionals. Before that the Bluetooth SIG had few 
employees and was primarily a volunteer organisation run by employees from member 
companies, until recently. [1, 14]  

At 1999 SIG released version 1.0 of the Bluetooth Specification. The specification was 
split up into two parts; Volume 1 (Core) and Volume 2 (Profiles), the whole document 
was 1500 pages long. Volume 1 specifies the various components and protocols of the 
BT wireless technology. It is the most technical part of the specification; some areas 
have very detailed technical information and it is the larger of the two volumes. Volume 
2 deals with usage models; that specify type of BT application and profiles; that are the 
detailed technology and procedures required to implement a specific application. [2, 15] 

According to the specification BT use spread spectrum frequency hopping (FHSS) and 
operates in the licence free band at ISM 2, 4 GHz. The band consists of 79 channels 
each of 1 MHz bandwidth [1, 2, 15].  

The Bluetooth specification is not a standard, it is a fact, which is established by the 
industry and promoted by the Bluetooth consortium, a so-called de facto standard [1, 2, 
15].  

IEEE standard 802.15.1 
 
The IEEE (Institute of Electrical and Electronics Engineers) is a non-profit technical 
professional association. It has more than 380,000 individual members in 150 countries 
[16]. IEEE Standard Association is: “An international membership organization serving 
today's industries with a complete portfolio of standards programs.”[17]. At the 21 of 
March 2002, IEEE published the standard 802.15.1 for wireless personal area network 
(WPAN) based on the Bluetooth™ version 1.1.The approved IEEE standard is fully 
compatible with the Bluetooth 1.1 specification [18]. 
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Range and power classes  
 
The BT specification defining three different power classes for devices: class 1, 2 and 3. 
These classes have different maximum output power, according to those different 
ranges. [2, 3, 8] An exactly definition of ranges according to the power classes is hard to 
get. Variance can occur due to power and device differences, also whether 
measurements perform in for example a close office or in an open space. [19] A hint 
when to know the ranges in the different classes can be:  

• Class1 with maximum output power of 20dBm or 100mW,expected range: 
100m and approximated range more than 100m 

• Class 2 with maximum output power of 4dBm or 2.5mW expected range: 10m 
and approximated range more than 10m 

• Class 3 with maximum output power of 0dBm or 1mW Expected range: 10 cm 
and approximated range less than 5m. 

Below in table 1.1 the power classes Maximum output power, approximated range 
and expected ranges is show. [19, 20] 

Table 1.1  BT power classes  

 

 

Device Power Class 
Maximum Output Power 

dBm (mW) 

Approximated range 

(Expected range) 

Class 1 20dBm (100mW) 100m (100m) 

Class 2 4dBm (2,5mW)  10m (10m) 

Class 3 0dBm (1mW) = 5m (10cm) 
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Appendix C 
WLAN IR 
 
This information is based on the IEEE 802.11 standard that describes wireless local area 
networks (WLAN). Important to notice is that the standard includes more than just IR In 
this paper the focus is only on the IR part. WLAN IR is based on infrared transmission 
uses near visible light at 880 to 950nm.The standard have no need to a line-of-sight 
between sender and receiver; it should also work with diffuse light. Communication 
range is up to 10m.With receivers that are more sensitive the range could increase to 
20m. IR transmission blocks by impediments like walls, because of that you can call IR 
an in- room communication [1, 4]. 

 


