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Abstract

Short range, low power wireless technology, called Bluetooth, is an
emerging Wireless Personal Area Network standard. In the specification of
Bluetooth, the way how the network, called piconet, is formed of less than or
equal to eight devices is given. Also, it is given that if the number of Bluetooth
devices is more than 8, then a larger network, called scatternet, can be formed."
However, the scatternet formation algorithm is not given in the specification.
So, scatternet formation algorithm is an open issue. In this paper, we discuss
several scatternet formation algorithms existing in the literature.

Introduction

Bluetooth[1] is one of the short-range, low power wireless technologies. It is
originally designed as a cable replacement between personal devices such as
PDA, headset, cell phone, printer, etc. But it is also used in different kinds of
industrial applications. It uses license- free ISM (Industrial, Scientific, Medical)
frequency band 2.4 GHz. It uses Frequency Hopping Spread Spectrum. The
given spectrum is divided into 79 channels each having |MHz bandwidth.
Further, each channel is divided into time slots cach having 625us interval.
Bluetooth packets hop 1600 per second[2].

The smallest network that can be formed by Bluetooth devices, so called
piconet, can have at most eight active devices. One of them will be a master and
the other seven devices will be slaves. Slaves can communicate only through
the master. Overlapping piconets by time and by space will form a larger
network called scatternet by one of the nodes called bridge. Figure 1 is an
example of piconet and scatternet. Any device can be a bridge. Bridges can be a
slave in one piconet and a master of another piconet. Or it can also be a slave of
each piconet. It cannot be master of two piconets at the same time.

There are three different Bluctooth device classes. Each class has a
different transmit power, hence a different transmission range:

1. Class I device: The communication range is 100 meters and transmit

power is 100 mW
2. Class 2 device: The communication range is

power is 2.5 mW ‘
3. Class 3 device: The communication range 1s

power is 1 mW

50 meters and transmit

10 meters and transmit
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There are four different power saving moc%es in Bll_letooth.' T.he‘y al(;et
Active, Sniff, Hold and Park modes. If the node is not active, or if it is ;1
communicating, it can take any of power saving modc_s to consume lessl ener[::(;yfr-l

Although there is information about scatternets in Bluetooth spcmﬁc'a 1 o%
there is no information about the formation of scatternets. The formaﬁlon "
scatternet is open question. However, in the literature there are a lot of wor
about the formation algorithms of Bluetooth scatternets. And each of‘ these
algorithms is developed for different purposes. If the one is alrped to form tFi
bandwidth efficient scatternet, the other one is to form delay efficient scatt(?med )
etc. [3, 4]. In the next section, the scatternet formation algorithms are describe

Piconetl

Piconet2

O ®laster O Bridge

Fig.1. Piconets and scatternet

Slave

Scatternet Formation Algorithms

There are several works done about the sca
section, we discuss some of the works

In [5], the scatternet formation a
Formation, is described. The algorith
forms scatternet according to three
to root nodes. Free nodes can only
And, non root nodes do not attemp

In [5], Bluetooth devices are
can have one or more devices. On]
components. At the beginning eac
connect other devices and connec

tternet formation algorithms. In this
proposed in the literature.

lgorithm called, Tree Scatternet

m is decentralized and self-healing. It
rules. Here, the root nodes can only connect
connect to free nodes and non-root nodes.

t 1o form a scatternet with free nodes.
pattition into components. Each component
¥ component leader node can combine other

h node is a leader node. When it tries to
ts, i

In [4], the tree-shap
special node called Blueroot. Bluerooth t

of blueroot. Then, these nodes wil

_ L take the role of master ang try to connect
other free nodes. This procedure i

s repeated unti] aj] nodes will be connected.
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In [3], two-phase algorithm called BTCP (Bluetooth Topology
Construction Protocol) is mentioned. In phase one, nodes try to connect to other
nodes. According to the rule, a node becomes a winner and takes the loser node
information. The one who wins all nodes, in the second phase, using the
collected information forms a centralized scatternet.

In [6], three-phase algorithm called BlueStar is described. In phase one,
each node discovers the neighboring nodes. In phase two, piconets called
BlueStars are formed according to gathered information in phase one. In third
phase, the bridge node is selected to merge BlueStars into scatternet.

In{7], authors take into account Bluetooth's energy saving modes. If there
is no need between master and slaves, master parks all its slaves. And these
slaves can invite other nodes to join or can join to another piconet.

In [8], the two phase algorithm called BlueRing is propsed. The algorithm
is scalable and fault tolerant. In the first phase, the leader node is selected
among the nodes according to the information they have collected. In the
second phase, according to the desired ring topology the leader node selects
master nodes.

In [9], algorithm forms a scatternet using three phases. In phase one,
original piconets, piconets which are formed first by a Bluetooth piconets, are
formed. After first phase some of the nodes may remain isolated. In second
phase, the isolated nodes are connected to original nodes as a master node. In
third phase, the original piconets are connected to form a scatternet.

In[10], the authors try to form a tree like scatternet using Dijkstra’s
algorithm. They first try to connect nodes with shorter distance and then solve
the degree problem of each node.

In[11], the scatternet with a clustering approach. It has also two phases:
set-up pahse and steady state phase. In the set-up phase each node learns its
neighbor nodes. In a steady phase, the neighbor nodes are used to be a bridge
node.
The last two algorithms are proposed to use in wireless sensor networks,
where the energy is the most important resource.

Conclusion
Bluetooth is the emerging Wireless Personal Area Ne-twork. The
scatternet formation algorithm is not given in the specification of Bluetoot-h,
thus making it an open issue. There are several proposed scatternet ftc;.rmatmn
algorithms in the literature. And each have different parameters. In t lis cllnaper,
we mentioned several of these algorithms. Future work can .be a dcta.l]e "
explanation of all existing in the literature scatternet formation algorithms wit

their performance analyses.
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Pesiome
B sroif  crathe pacCMOTPEHBl  HECKONBKO  Scafternet — alropuTMoB

hopMHpOBaHus, CYLIECTBYIOIIMX B JINTEPATYype ¥ CeTh, Ha3BaHHAi piconet,
pafoTaromas B BOCEMH YCTPOMCTBAX.

Tyiiin
By Makanaza scatternct alrOpHTMIHIH a1e0uerTe jKaHe KyHeae KyphuLyb
COHBIMEH KaTap piconel aTaybIHBIH CETI3IK XKYHeae ®yMbIC icTeyi

KapacTsIpbLIabl.

Ozet
Su makalede scatternet olgoritmasinin yapisi ele alinmaktadir.

Tin oapdip aoamza Kvimoam deaca, apune, yam yuin o0e
kotwoam. Tiaciz yam , mininen Quupolizan yam 007vIn Jcacai
anmar, emec.Ocelnoail yam mini kemu 0acmaybi Yammsly Kypu
pacmazanvin Kopcemeodi. ¥umxa mininen Kpimoam Hapce 60anayol

muic.

Mazacan Kymaoaes
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