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Mobile Communication Network

DESCRIPTION

The invention relates to mobile communication networks and particularly refers

to a mobile communication network according to the preamble of claim 1.

Mobile communication networks of the type specified above, currently called

"cellular" networks, are well known in the art and have reached a very wide and

capillary diffusion over the past years.

One of the most characterising aspects of these networks is that the maximum
number of mobile terminals which can connect simultaneously to a certain base

transceiver station is limited by technological factors such as, for example, the

maximum number of frequencies, or codes, which can be used within a cell
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without reuse and/or the risk of possible interference with neighbouring cells.
In other words (regardless of the nature of said limitations, related to the
techniques adopted for establishing communication between mobile terminals
and base transceiver stations), there is a maximum number of available
"channels" for communication between the mobile terminals and the base
transceiver station (or base transceiver stations) in whose pertaining area the

mobile terminals are at that time: the word "channel" is deliberately used

according to its widest and most generic meaning.

In practice, a mobile terminal attempting to connect to the network to make
a call (or, symmetrically, a mobile terminal to which an attempt is made to

direct the call) cannot communicate when all the channels are engaged.

It being understood that the network characteristics can be adapted to suit
traffic requirements (e.g. by employing smaller cells and/or cells with higher
availability of channels in areas where traffic is most intense, e.g. in major

urban areas), there are various application scenarios in which the traffic may

present very significant variations in time.

For example, at places such as shopping centres, airports, railway stations, bus
stops, underground train stations, etc., the traffic to be dealt with may present
a typical wave or "peak" pattern. Take the example of an airport in which peaks
of calls can more than reasonably be expected immediately after the arrival of

single flights with more or less prolonged periods in which the traffic to be

dealt with is more modest.

An extreme case is that of stadiums or other sports and show venues and
facilities. For example, a considerable mass of people (even tens of thousands,
with their corresponding telephone traffic needs) may crowd a stadium for a

short period of time (e.g. for a few hours or a little longer) for an event. The
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venue may then remain practically deserted for days, and even weeks, until the

following event is organised.

Dimensioning and configuring a mobile communication network to satisfacto-
rily deal with the needs of traffic peaks which occur for only two or three hours
a week (and even less frequently) is anything but an efficient solution as

regards the general network economy.

The object of the invention is to provide a solution capable of overcoming this

problem.

According to the invention, this object is achieved thanks to a mobile communi-

cation network having the characteristics specifically reported in the annexed

claims.

Particularly, the solution according to the invention is based on the application

of the technology currently known as Bluetooth®.

The salient aspects of this communication technology are entirely known in the
art, even as concerns the formation and management of the "piconet" and
"scatternet” networks and the respective implemented profiles. With regards
to this, useful reference can be made to the web site www.bluetooth.com.
Further reference is made to "Specification of the Bluetooth System", Version

1.1, 22-02-2001, a publication comprising two volumes "Core" and "Profiles".

For technological background purposes, reference can also be made, for

example, to paper WO-A-0 069 186 that describes the creation of a cellular

radio communication system from a set of local radio piconet networks

implementing Bluetooth technology.
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This technology can be used to connect equipment at a maximum distance of
100 m, at a bit-rate that can reach 720 kbps for data and with the possibility

of generating a maximum number of three simultaneous audio channels.

Up to eight simultaneous users can be managed by each master unit (including
the master). Up to 256 units can be held in stand-by conditions, offering the
terminals the possibility to communicate with the master unit according to the
availability of resources (typically because the communication with one of the

seven slave units which were previously connected to the master unit fails).

The related implementation costs are not excessive. Today, there are mobile

telephone terminals that are either configured or set-up for using Bluetooth

technology on local communication level.

Essentially, the solution according to the invention is based on the possibility

of establishing a communication between each terminal and the respective base
transceiver station of the mobile network (possibility based on the use of GSM,

GPRS or UMTS channels) with an additional possibility of connection offered

by a radio link implementing Bluetooth technology and exploiting the ISM 2.4
GHz bandwidth.

As mentioned, terminals either configured or set-up for communicating with
Bluetooth technology already exist today. The solution according to the

invention consists in integrating this availability - already available or imple-

mented on mobile terminal level - with a symmetric availability of communica-

tion via Bluetooth technology for the cellular network base transceiver station

(BTS).

The invention will now be described, by way of example only, with reference

to the following drawings wherein:
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- figure 1 shows a typical mobile communication network configuration

according to the known art in the form of a functional block chart, and

- figure 2 illustrates the criteria that can be used to implement the invention

in the context of a network of the type illustrated in figure 1.

The diagram in figure 1 illustrates the typical configuration of a mobile
communication network of the cellular type comprising a series of terminals
T (only one of which is illustrated in the drawings for evident reasons of
clarity). Each mobile terminal T can be connected to the network, generally
indicated by reference N, by means of a "channel” C, comprising a series of

communication channels which are made available by the base transceiver

station BTS.

The specific implementation criteria of the channel C may vary according to
the technology adopted in the context of the network N. This occurs according
to criteria that are well known in the art and, for this reason, do not need to
be specifically described herein. This also considering that the solution accord-
ing to the invention is transparent with respect to the specific implementation

characteristics of the network N to which the solution according to the inven-

tion is associated.

Proceeding with the illustration of the network chart in figure 1, reference BSC
indicates the set of functions which supervise radio resource management,
while reference SGSN indicates the set of functions pertaining to mobility

management, authentication, encrypting and routing, implemented in a co-
ordinated manner with the HLR (Home Location Register), the VLR (Visitor

Location Register) and the MSC (Mobile services Switching Center) modules.

References GGSN indicate the respective sets of resources that supervise
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gateway, mobility management, routing and encapsulation functions. This all

in relation, for example, with an external data network N’ or with other PLMN

type public networks, generally indicated with reference N".

As previously mentioned, the structural and operational characteristics of the
elements described above are entirely known in the art and, consequently, do

not require a detailed description herein, also because they are not relevant

for understanding this invention.

The configuration characteristics of the communication lines/channels intended
to permit the interactions between the various modules/functions considered
above are also concerned. With reference to this, it is noted that in both of the
charts in figures 1 and 2, said lines/channels are represented by two-directional
arrows. Particularly, solid lines indicate the lines intended to transfer user data

and dotted lines indicate the lines intended to permit the transfer of signals.

The salient characteristics of the solution according to the invention are shown

in figure 2. The same references that appear in figure 1 are used to indicate

identical or equivalent components/functions.

Essentially, the solution according to the invention integrates the set of
communication channels C provided for communication between the base
transceiver station BTS and the mobile terminals T connected at the time to the
base transceiver station BTS with an additional connection channel C’ imple-
menting Bluetooth technology; all this using, on the one side, a communication
module BT (a chip of the type known per se), which may be installed in each

mobile terminal T, and on the other side a Bluetooth interface BTB associated

to the base transceiver station BTS.

Essentially, a mobile terminal T equipped with a corresponding Bluetooth BT
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module can connect to the access point of the network N defined by the base

transceiver station BTS in either of the following ways:

- by using the set of channels C normally available in the context of the

network N,

- by exploiting a Bluetooth communication channel C' (in general in the

context of cell whose dimensions are smaller than the network cell defined

by the set of channels C).

This offers the consequent possibility of deviating the traffic (and the respective
bandwidth engagement) to the Bluetooth module BT contained in the mobile

terminal T, permitting to establish a connection with the Bluetooth function

interface BTB in the base transceiver station BTS.

This solution can be implemented in small environments (e.g. shopping centres,
airports, railway stations, bus stops, underground train stations, etc.) where

the maximum distance envisaged for Bluetooth connections (approximately

100 m circa) is certainly sufficient.

This solution can also be implemented for the voice and data signal, which can
thus be sent to the USB port, making it possible to manage a total of 14

audio/data channels (3+11) for each device in this way.

It will be appreciated once again that the use of such a solution is entirely
independent (i.e. "transparent") with respect to the specific characteristics of
the network N, which may be GSM, GPRS or UMTS, it being understood that
the system management equipment (e.g. the MSC module) must be configured

to be "informed" of the existence - as concerns the available resources - also of

the Bluetooth channels.
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The solution according to the invention also exploits the possibility of local
traffic management offered by Bluetooth logic. This is because the master unit
(usually identified by the Bluetooth function interface BTB of the base trans-
ceiver station BTS) is capable of managing the traffic of eight units - i.e. eight

terminals T - active at the same time holding up to 256 units in stand-by until

a slot in the respective piconet is freed.

In this way - on main cellular network N level - the possibilities of local user
management offered by the control logic already implemented in Bluetooth
devices can be exploited automatically and stand-by management can be
established. This possibility has not been envisaged for traditional cellular
networks in which, if the system is saturated (i.e. if the set of channels C is
entirely engaged), the possibility of communicating will be absolutely pre-

cluded to any new mobile terminal T attempting to connect to the network

(either to make or receive a call).

The only requirement is that each mobile terminal T must be at a sufficiently
short distance - i.e. within the range of 100 m which is typical for Bluetooth

technology - from the base transceiver station BTS to possibly exploit the

Bluetooth network potentialities.

Except for this requirement (which - it must be stressed - is not a significant
limitation in the typical situations of use herein envisaged), each active user
who is connected to the network N via the piconet Bluetooth, instead of via a
channel C (e.g. because all available channels are engaged at the time), anyway
has an average bit-rate (downstream) not lower than 90 kbps (720/8 with
symmetric link) or approximately 54 kbps with symmetric link (433/8) at
his/her disposal.

If required, the base transceiver station BTS can be configured to implement
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two types of charge, or tariffing; specifically a first charge level (generally
higher) for the use of the typical cellular network channels C (with their higher

distance range) and a second charge level (generally lower) for the possible
access to the network N via the Bluetooth piconet channels C', with possible
constraints related to the need of being in, and maintaining, a position which

is sufficiently close to the base transceiver station BTS (or, more correctly, to

the Bluetooth function via interface BTB).

The solution according to the invention - also in correspondence with places
characterised by traffic requirements appearing in waves or peaks (refer to the
examples listed in the preamble of this description) - permits the configuration
of a cellular network N so that it can satisfy "average" traffic needs. The word

"average" can be referred to time and/or to the possible geographic distribution

in the context of the cell or the cells.

Each base transceiver station BTS in the network thus configured is integrated
with a corresponding Bluetooth interface BTB which is capable of expanding
the potentialities of communication (in the context of the corresponding
Bluetooth piconet) to deal with traffic peaks deriving from users which can be
located near the base transceiver station BTS, within the range of the respective

Bluetooth piconet. This result is obtained by integrating the channels C of the

cellular network N with the "auxiliary" channels C' of the Bluetooth piconet.

Additionally, the intrinsic flexibility of operation offered by the Bluetooth

technology can be exploited, specifically as regards the possibility of imple-
menting stand-by management, avoiding the need to absolutely reject the

possibility of communication to a mobile terminal, even if all the channels C
and C’ are engaged at the time, offering the channels C' to the stand-by users

as they are progressively unengaged by other users who have ended the

communication.
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It will also be appreciated that in the solution herein described, several Blue-
tooth interfaces BTB or functions can be installed in each base transceiver
station BTS, to originate a so-called scatternet for each base transceiver station

BTS. This possibility additionally increases the degree of flexibility of the

system operation.

Naturally, numerous changes can be implemented to the construction and
embodiments of the invention herein envisaged without departing from the

scope of the present invention, as defined by the following claims.
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CLAIMS

1. Mobile communication network comprising at least one base
transceiver station configured to communicate with mobile terminals
connected to a corresponding coverage cell via first communication channels
which can be selectively activated, wherein said base transceiver station is
integrated with at least one Bluetooth interface which can communicate with
said mobile terminais via at least one second communication channel! of the
Bluetooth type, said second communication channel permitting a connection
between said base transceiver station and said mobile terminals to be
established if all said first communication channels are already engaged in

communications between mobile terminals and said base transceiver station.

2. Communication network according to claim 1, wherein said Bluetooth
interface has means to establish a communication with said mobile terminals
in the context of a respective Bluetooth cell, said respective Bluetooth cell

being smaller in dimensions with respect to said coverage cell.

3. Communication network according to claim 1 or claim 2, wherein said
Bluetooth interface is configured to keep said mobile terminals in stand-by
conditions for communicating with said base transceiver station via at least
one second Bluetooth communication channel, offering communication
channels to stand-by users as said communication channels are
progressively unengaged by other users who have ended the

communication.

4. Communication network according to any one of claims 1 to 3,
wherein said base transceiver station is configured to activate a double
charge mechanism for the communication established between said base
transceiver station and said mobile terminals, with a first charge level which
IS used when the communication between said base transceiver station and
the respective mobile terminal is established by means of one of said first

communication channeils, and a second charge level which is used when the
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communications between said base transceiver station and the respective
mobile terminal is established by means of at least one of the second

Bluetooth communication channels.

5. Communication network according to any one of claims 1 to 4,
wherein said base transceiver station is integrated with a plurality of
Bluetooth interfaces, said plurality of Bluetooth interfaces for establishing a

corresponding scatternet for at least one base transceiver station.
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