Office de la Propriete Canadian CA 2376592 A1 2001/12/20

Intellectuell Intellectual P
du Canada Office P ey 2 376 592
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2001/06/13 (51) Cl.Int.//Int.Cl.7 HO4L 12/56

(87) Date publication PCT/PCT Publication Date: 2001/12/20| (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 2002/02/12 RED-M (COMMUNICATIONS) LIMITED, GB
o . . (72) Inventeur/Inventor:

(86) N° demande PCT/PCT Application No.: GB 2001/002586 MOSS. NICK GB

(87) N° publication PCT/PCT Publication No.: 2001/097465

o o (74) Agent: FINLAYSON & SINGLEHURST
(30) Prioritées/Priorities: 2000/06/13 (0014431.1) GB;
2000/12/04 (0029534.5) GB

(54) Titre : RESEAU DE COMMUNICATIONS BLUETOOTH DISTRIBUE
(54) Title: DISTRIBUTED BLUETOOTH COMMUNICATIONS NETWORK

PBX 40
23
PBX Interface
D
Q| & T-20 14
= BluetoEth |Connection i
LAN 2 Stac Manager =
10 = =
<_IJZ - 50 | @
22 TCP/IP B=
Stack 52
Access Server
| 1
, —— .
l 60a 60b 60C 60d
. |
61a 61b 61c 61d

¢

Access Point

Access Point

Access Point

Access Point

2D 2d

(57) Abrége/Abstract:
The present invention provides a system in which a number of Independent nodes In a communications network are connected

In series to a server controlling the nodes. Each node in the network Is capable of independently transmitting and receiving data
over a wireless connection. In a preferred embodiment this is achieved by splitting the processing stack between the nodes and
the server. Furthermore, In the present invention the server includes a power supply which Is coupled to the nodes via the
communications link. The power Is transferred from the power supply to the nodes via the series communications link. This
further simplifies the wiring required for the communications system.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
S
N

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




WO 01/97465 Al

CA 02376592 2002-02-12

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
20 December 2001 (20.12.2001)

(51) International Patent Classification’: HO04L 12/56

(21) International Application Number: PCT/GB01/02586

(22) International Filing Date: 13 June 2001 (13.06.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
0014431.1
0029534.5

GB
GB

13 June 2000 (13.06.2000)
4 December 2000 (04.12.2000)

(71) Applicant (for all designated States except US): RED-M
(COMMUNICATIONS) LIMITED [GB/GB]; Wexham
Springs, Framewood Road, Wexham, Slough SL3 6PJ
(GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): MOSS, Nick
[GB/GB]; 36 Woodlands Road, Harrow, Middlesex
HA1 2RS (GB).

PCT

(10) International Publication Number

WO 01/97465 Al

(74) Agent: GILL JENNINGS & EVERY; Broadgate House,
7 Eldon Street, London EC2M 7LH (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA,
ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, 1], TM), European
patent (AT, BE, CH, CY, DE, DK, ES, I, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CFL,
CG, (I, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: DISTRIBUTED BLUETOOTH COMMUNICATIONS NETWORK

LAN

107

Bluetooth

stack

14

Connection
Manager

LAN Interface

TCP/P
Stack

Internet interface

Access Server

6t1a
Access FPoint

B
| ﬂma

Access Point

22 2b

17
l l"GOC
| }\61c

Access Point
2C

Access Point

2d

(57) Abstract: The present invention provides a system in which a number of independent nodes in a communications network
are connected in series to a server controlling the nodes. Each node in the network is capable of independently transmitting and
receiving data over a wireless connection. In a preferred embodiment this is achieved by splitting the processing stack between the
nodes and the server. Furthermore, in the present invention the server includes a power supply which is coupled to the nodes via the
communications link. The power is transferred from the power supply to the nodes via the series communications link. This further

simplifies the wiring required for the communications system.
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DISTRIBUTED BLUETOOTH COMMUNICATIONS NETWORK

Field of the Invention

The present invention relates to a communications network adapted to
communicate with communications devices viawireless connections, and in particular,
with Bluetooth connections.

Background to the Invention

Currently, the majority of computer networks utilize some form of wiring for
interconnecting the computers on the network. These systems suffer from the major
drawbacks that wiring has to be installed within the building to enable the network to
be fitted, and additionally, should a fault with the wiring develop, this can lead to the
need forwiring to be replaced. Furthermore, different networks require different wiring
standards which further leads to the complexity of installing networks in buildings.

Wireless types of networks are now becoming more wide spread. Wireless
communication can be broken down into one of three main categories, radio, cellular
and local. Radio communications are used for mainly long distance work, and cellular .
communications are used for mobile phones and the like. At present, the cellular
system can also be used to provide limited Internet access using WAP (Wireless
Application Protocol) phones. Internet access is also possible via a cellular phone, a
GSM modem and a PC/PDA.

In addition to this, the local communication standards are also provided for
short-range radio communication. These systems have been used within the
production of wireless networks.

A Bluetooth Radio Frequency (RF) system is a Fast Frequency Hopping
Spread Spectrum (FFHSS) system in which packets are transmitted in regular time
slots on frequencies defined by a pseudo random sequence. A Frequency Hopping
system provides Bluetooth with resilience against interference. Interference may come
from a variety of sources including microwave ovens and other communication
systems operating in this unlicensed radio band which can be used freely around the
world. The system uses 1MHz frequency hopping steps to switch among 79
frequencies in the 2.4GHz Industrial, Scientific and Medical (ISM) band at 1600 hops
per second with each channel using a different hopping sequence.
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The Bluetooth baseband architecture includes a Radio Frequency transceiver
(RF), a Link Controller (L.C) and a Link Manager (LM) implementing the Link Manager
Protocol (L'MP).

Bluetooth version 1.1 supports asymmetric data rates of up to 721Kbits per
second and 57.6Kbits per second and symmetric data rates of up to 432.5Kbits per
second. Data transfers may be over synchronous connections, Bluetooth supports up
to three piaifs of symmetric synchronous voice channels of 64Kbits per second each.

Bluetgqth connections operate in something called a piconet in which several
nodes accessing the same channel via a common hopping sequence are connected
in a point td multi-point network. The central node of a piconet is called a master that
has up tol» seven active slaves connected to it in a star topology. The bandwidth
available within a single piconet is limited by the master, which schedules time to
communicate with-its various slaves. In addition to the active slaves, devices can be
connected to. tﬁe master in a low power state known as park mode, these parked
slaves cannot be active on the channel but remain synchronised to the master and
addressable. Having some devices connected in park mode allows more than seven
slaves be attached to a master concurrently. The parked slaves access the channel
by becoming éc,tiye slaves, this is regulated by the master.

Multiple piconets with overlapping coverage may co-operate to form a
scatternet. in ‘'which some devices participate in more that one piconet on a time
division multiplex basis. These and any other piconets are not time or frequency
synchronised, each piconet maintains is own independent master clock and hopping
sequence.

Th‘e disadvantage with the Bluetooth system is that the Bluetooth radios only
have a very shortrange, typically a few metres. Accordingly, if itis required to provide
Bluetooth t':pnnectivity over a wide area, such as throughout an airport, company
offices or '.'d?e like, it is necessary to provide a number of separate Bluetooth enabled
computeré throughout the building. This effectively leads to the formation of a number
of indepe‘n'de_nt éluetooth networks throughout the building. The interconnection of
several ind,ependent networks is not trivial and requires that the networks are correctly
configured'for,ihieraction. This means that Bluetooth connectivity cannot normally be
provided from one location in the building to another.
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Summary of the Invention

In accordance with a first aspect of the present invention, we provide a
communications network adapted to communicate with communications devices via
wireless connections, the communications network comprising:

a number of independent nodes, each node including at least one transceiver

for communicating with a wireless communications device:

a server for controlling the operation of the network nodes; and,

a communications link for coupling the nodes to the server in series.

In accordance with a second aspect of the present invention, we provide a
node for use in a communications network adapted to communicate with
communications devices via wireless connections, the node including:

at least one transceiver for communicating with a wireless communications

device;

a first port for coupling the node to the server via a communications link: and,

a second port for coupling the network node to another independent node via

the communications link.

In accordance with a third aspect of the present invention, we provide a server
for use in a communications network, the communications network having a number
of independent nodes adapted to communicate with communications devices via

- wireless connections, the server including:

a processor for controlling the operation of the nodes;

a port for coupling the server to the nodes via a communications link; and,

a power supply coupled to the port for supplying power to the nodes via the

communication link.

Accordingly, the presentinvention provides a communications network formed
from a number of nodes each of which includes a transceiver for providing wireless
connectivity. Each node is capable of transmitting or receiving data independently of
the other nodes. The nodes are connected to a controlling server in series. This
advantageously allows a number of nodes to be spread through a building whilst only
requiring the presence of a single wiring link to interconnect all the nodes to the
server. Accordingly, this allows centralized processing to be achieved whilst allowing
the distributed nodes to provide wireless connectivity to other devices over a wide
footprint area without the requirement for complicated wiring, such as in a network with
a star topology.
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- Each node usually includes a first portion of a processing stack coupled to the
transceiver, with the serverincluding a second portion of the processing stack. In this
case, the first and second portions of the processing stack are adapted to
communicate with each other via the communications link. Accordingly, the system
advantggeously distributes processing between the node and the server allowing the
server tolmaintain control of each node whilst allowing the nodes to communicate with
communications devices independently. However, this could also be achieved by
having all the prdcessing located in the server with the nodes simply being provided
in the form of remote fransceivers.

When the processing stack is split between the nodes and the server, the first
and secbnd portions of the processing stack are typically coupled to the
communications link via respective first and second TCP/IP stacks. Accordingly, in
this case the communications link typically operates in accordance with a TCP/IP
communications protocol. This is particularly advantageous as it allows for the
efficient fransfer of data between the nodes and the server using an extremely robust
communications protocol. This is important to ensure that there are no errors in
commands transferred between the first and second portions of the processing stack.

The séco.nd TCP/IP stack is typically adapted to provide a virtual connection
to each first TCP/IP stack via the communications link. This ensures that each of the
nodes can be controlled independently via a single serial connection between the
server and the nodes. However, other forms of connection may also be suitable.

Typically the communications link comprises an Ethernet connection. This is
particularly advantageous as many buildings already incorporate Ethernet
connections, for example in local area networks (LANs) which can be reused to
implement the present invention. Accordingly, currently existing LANs can be
removed"and the wiring used to implement a network according to the present

“invention.
T T

The, server usually includes a power supply which is coupled to the nodes via
the comh'unicatiions link. This allows power to be transferred from the power supply
to the nodes via the series communications link. Thus, this allows the communications
link to be Iused‘ ' not only for the transfer of data but also to ensure that each of the
nodes is bowered. This overcomes the need to have each node powered separately
which can cause further restrictions on the positioning of nodes within a building.
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The network is usually adapted to communicate with a communications device
via a Bluetooth connection. In this case, the first and second portions of the
processing step comprise first and second portions of a Bluetooth stack. The use of
Bluetooth technology is particularly advantageous for this form of invention.

When the processing stack is a Bluetooth stack which is spiit into first and
second portions between the nodes and the server, the Bluetooth stack Is typically
split at the HCI layer such that control commands can be transferred via the
communications link in the HCI format. This is preferable as this reduces to a
minimum the amount of information that is transferred via the communications link.
In any event, Bluetooth stacks normally require an RS232 connection over which HCI
format commands are transferred and the presentinvention advantageously uses this
division which is already present in the Bluetooth stack.

As set out above, the nodes usually have a first port for coupling the node
server and a second port for coupling the node to another node. In this case, the
node may be connected to the server via an intermediate node such that the first port
of the node is coupled to the second port of the intermediate node, with the first port
of the intermediate node being coupled t{o the server.

It will be realized from the above that the network according to the first aspect
of the present invention may be formed from nodes according to the second aspect

of the present invention, when coupled to a server according to the third aspect of the
present invention.

Brief Description of the Drawings

Examples of the present invention will now be described with reference to the
accompanying drawings, in which: '

Figure 1 is a schematic diagram of a network utilizing distributed processing
according to the present invention;

Figure 2 is a schematic diagram of the Access Server of Figure 1:

Figure 3 is a schematic diagram of the Access Point of Figure 1; and,

Figure 4 is'an example of the functionality of the network shown in Figure 1.

Detailed Description

Figure 1 shows a basic network arrangement whichincludes awireless Internet
Access Server 1 which is coupled to a number of local area network Access Points 2.
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The Access Points 2 are designed to communicate with a number of wireless
communications devices 3,4,5,6,7,8 using a wireless communications protocol, which
in this example is the Bluetooth protocol.

The wireless communication devices 3,4,5,6,7,8 can include devices such as
a personal computer, laptop or the like which is fitted with a Bluetooth adapter, a
specialis}ed- Bluetooth laptop, a Bluetooth enabled phone or mobile phone, a WAP
Internet phone, a Bluetooth enabled printer, a Bluetooth enabled personal data
assistant (PDA) or a Bluetooth headset. In this example, each of these devices will
be able to gommunicate with the Access Points thereby allowing the devices to obtain
data from, or send data to the Access Server.

Inl* fact, the Access Server and Access Points can communicate with any
Bluetooth enabled device. These include not only PCs, PDAs, and laptops but any
of the fol'lowing that have a Bluetooth port; a truck, a refrigerator, a baggage troliey,
a keyboard etc.

The Access Server 1 is also optionally connected to a local area network 10
havihg' a number of end stations 11,12,13. In this example, this allows the Access
Server to be integrated with currently existing local area networks within a building.

The Access Server 1 can also be connected to a remote communications
network 14, which in this example is the internet. This allows the communications
devices coupled to the Access Server to communicate with remote users 15 or Access
Servers of other remote sites 16. |

Accordingly, the Access Points 2 allow the wireless communications devices
3,4,5,6,7,8 to'independently communicate with the LAN 10 and the intermnet 14 via the
Access Server 1. The Access Server will typically operate as a network server and
can therefore typically store information to be retrieved by the communications
devices, including information downloaded from the Internet.

Tfte Aécess Server is shown in more detail in Figure 2.

The Access Serverincludes an Internetinterface 20, an Access Pointinterface
21, a 'L’A'N',interf;ace 22 and a PBX interface 23, all of which are interconnected via a
bus 24. A.microbrocessor 25 and a memory 26 which are provided for processing and
storing the op,e;at'ing software, are also coupled to the bus 24. An input/output device
27 is also provided.

A power supply 100 is connected to the Access Point interface 21 to supply
power to the Access Points, as will be explained in more detail below.



CA 02376592 2002-02-12

WO 01/97465 PCT/GB01/02586

10

15

20

25

30

7

The processor 295 is typically an x86 type processor operating a Linux type
operating system such as Red Hat Linux. This is particularly advantageous as the
Linux system is widely used as the operating system for a number of different software
applications. Accordingly, the system can implement a wide variety of standard
operating software for network servers and the Iike", as well as allowing third parties
the opportunity to modify existing software and develop their own software. However,
any suitable form of processing system may be used.

In addition to these features, it is also possible to include a number of
Bluetooth radios 28, and a GPRS transceiver 29, both of which are coupled to the
BUS 24.

A range of radios are supported, including standard and enhanced range
devices.

Similarly, the Bluetooth design of the Access Server and the Access Point
offers capabilities beyond the basic Bluetooth specification. These include advanced
contro] of Bluetooth device state to improve throughput, and control of broadcast and
multicast traffic streams to/from Bluetooth devices.

In this example, four different interfaces 20,21,22,23 are shown. However, it
is not essential for the Access Server 1 to include all of these Iinterfaces, depending
on the particular configuration which is- to be used, as will be explained in more detail

- below.

Thus, in order to enable Bluetooth communication between the wireless
communication devices and the Access Server, only the Access Point interface 21:,
with appropriately connected Access Points 2, is required. In this case the Internet
interface 20, the LAN interface 22 and the PBX interface 23 are not necessarily
required. Alternatively, the Access Point interface need not be used if the Bluetooth
radios are used instead. However, this will become clearer when various network
configurations used by the Access Server are described in more detail below.

The Internet interface 20 is used primarily for providing an ISDN connection to
an Internet service provider. However, the system can be reconfigured to use
Ethernet, DSL or a POTS modem for Internet connectivity.

The Access Point interface 21 is effectively an Ethernet interface which is
adapted to operate with the Access Points, as will be explained in more detail below.

The LAN interface 22 is normally configured to be an Ethernet interface.
However, this can be adapted to provide token ring or other forms of communication
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as required. Accordingly the LAN 10 can comprise an Ethernet, Token Ring or other
similar network.

In 6rder to be able to handle different communications protocols, each of the
interfaces 20,21,22 will include a processor and a memory. The processor operates
software 'stored in the memory which is appropriate for handling the required
commun'ications protocol. Thus in the case of the LAN interface 21, the default
protocol is Ethernet. However, if alternative protocols such as Token Ring or ATM are
used, then the software is adapted to translate the format of the data as it is
transferred through the respective interface.

An Access Point according to the present invention is shown in Figure 3. The
Access P'oint includes an Access Server interface 30, for connecting the Access Point -
to the Access Server. The Access Server interface 30 is connected via a BUS 31 to
a processor 32 and amemory 33. The BUS is also coupled to a number of Bluetooth
radios 34 '(only one shown) providing enhanced capabilities such as improved
bandwi&th and .call density.

"The prdcessor 32 is typically a processor system that can include one or more
processors, of the same or different types within the system. For example, the
processén'syétem could include, but is not be limited to, a RISC (Reduced Instruction
Set Computer) processor and a DSP (Digital Signal Processor) processor.

In use, the Access Points are connected to the Access Point interface 21 using
a daisy chain Ethernet connection. This allows a large number of Access Points 2 to
be connected in series via a connection to the Access Point interface 21.
Furthermore, 'in this case, power is supplied to the Access Points 2 by the power
supply 100, via the connection from the Access Server 1. This is achieved by using
a powered Ethernet connection, as will be appreciated by a person skilled in the art.

ln“que, -each Access Point 2 is able to independently communicate with a
number of qommunications devices 3,4,5,6,7,8 which are in range of the respective
radio 34. Any dgta received at the radio is transferred to the memory 33 for temporary
storage.\ The processor 32 will determine from the data the intended destination. If
this is another Bluetooth device within range of the Access Point, the data will be
transferred via the radio 34 to the appropriate communications device 3,4,5,6,7,8.

Otherwisé the data will be transferred via the BUS 31 to the Access Server interface
30 and on to the Access Server 1.
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Upon receipt of the data by the Access Server 1, the Access Point interface
21 will temporarily store the data in the memory whilst the processor determines the
intended destination of the data. The processor may also operate to translate the
format of the data, if this is necessary. The data is then routed by the Access Server
to the intended destination on either the LAN 2, the Internet 14 or alternatively, to a
PBX network, as will be described in more detail below.

The traffic from Bluetooth devices (arriving through an Access Point or the
Access Server).can be sent to the LAN through a number of different mechanisms;
one is routing, another uses a technique called Proxy ARP to reduce the configuration
needed. These mechanisms are bi-directional and also connect traffic from the LAN
to Bluetooth devices.

Similarly, data can be transferred from the Access Server, via the Access Point
interface 21 to an Access Point 2. In this case, the Access Point 2 receives the data
and transfers it into the memory 33. The processor 32 then uses the data to
determine the intended destination communication device before routing the data
appropriately.

The functionality of the operation of the Access Server 1 and the Access Point
2, in accordance with the present invention will now be described with reference to
Figure 4.

In this example, in order to allow the system to function correctly the operation
of the Bluetooth connections via the Access Points 2a,2b,2c¢,2d are controlled by the
Access Server 1.

~ Under normal circumstances, a Bluetooth connection is controlled using a
Bluetooth stack which operates to generate commands for controlling the operation
of the Bluetooth radios, as well as to translate data into a format suitable for transfer
via a Bluetooth connection. Thus, in order to achieve the connectivity of the present
invention, each Access Point 2a,2b,2c¢,2d includes a respective first Bluetooth stack
portion 61a,61b,61¢,61d. Similarly, the Access Server includes a respective second
Bluetooth stack portion 51. Thus, in this situation, the Bluetooth stack is effectively
split between the Access Points 2a,2b,2c¢,2d and the Access Server 1, as will be
described in more detail below.

Thus, as shown in this example, the Access Server 1 includes a connection
manager 50 which is coupled to the Internet interface 20, the LAN Interface 22 and

the PBX Interface 23, as well as being coupled to the second Bluetooth stack portion
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51 and a TCP/IP stack 52, as shown. The connection manager is a software
implemented device which is typically implemented using the processor 25.

The second Bluetooth stack portion 51 and TCP/IP stack 52 are also software
implemented and again this may be achieved by the processor 25. More typically
however,'the second Bluetooth stack portion and the TCP/IP stack are implemented
by the processor in the Access Point interface 21. However, this is not important for
the operation of the present invention.

In use, tHe connection manager 50 operates to provide control signals for
controllinglthe operation of the Internet interface 20, the Access Pointinterface 21, the
LAN interface 22 and the PBX interface 23. Similarly, the connection manager 50
controls fhe transfer of data through the Access Server 1.

As also shown in Figure 4, the Access Points 2a,2b,2¢,2d include respective
TCP/IP 'stackg 60a,60b,60c,60d and respective first Bluetooth stack portions
61a,61b,61 c,61d. Again, the TCP/IP stacks 60a,60b,60c,60d and the first Bluetooth
stack pbﬁions may be implemented within the Access Server interface 30, or within
the processor 32 of the respective Access Point 2a,2b,2c,2d.

The operation of one of the Access Points 2 and the Access Server 1 will now
be descﬁb*ed'. Data received at the Access Point 2, via the Bluetooth radio 34, is
typically temporari:ly stored in the memory 33 before being transferred to the processor
32. Atthis stage, the second Bluetooth stack portion 61 is used to place the data into
the Bluetooth HCI (Host Controller Interface) format suitable for transmission over a
connection, such as an RS232 connection, in accordance with the Bluetooth
specification.:

In the present example, the data is transferred to the respective TCP/IP stack
60 which converts the data into a format suitable for transmission err the Ethernet
connectioh to the Access Server 1. The data is then transferred in accordance with
normal Eihernet procedures.

Upon receipt of the data at the Access Server 1 the data is transferred to the
TCP/IP 'stéck Sé which converts the data back into the Bluetooth HCI format for
transfer over aﬁ RS232 connection to the second Bluetooth stack portion 51. The
second Blpetoc;th stack portion 51 operates to translate the data from HCI format into
the basic bayload data which can then be transferred onto one of the Intemet interface
20, the LAN interface 22 or the PBX interface 23.
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Transfer of data from the Access Server 1 to one of the Access Points 2 occurs
in a similar manner with each Access point capable of receiving data independently
and will therefore not be described in detail.

In addition to the features described above, if the Access Server 1 is coupled
to a number of Access Points 2a,2b,2c,2d then it is typical for the TCP/IP stack 52 to
provide virtual connections to each of the TCP/IP stacks 60a,60b,60¢,60d. In this
manner, data received at the TCP/IP stack 52 can be transferred directly to the
respective destination TCP/IP stack 60A,60b,60¢,60d via the virtual connection. This
virtual connection helps ensure that the data is transferred quickly and without errors
thereby helping maintain the operation of the distributed Biuetooth processing.

The Access Points 2a,2b,2c,2d are connected in series via the TCP/IP stacks
60a,60b,60c,60d, as shown. Accordingly, any data received by the TCP/IP stack 60a
which is destined for the TCP/IP stack 60b will simply be transferred directly through
the TCP/IP stack 60a via the virtual connection. The advantage of connecting the
Access Points in series is that power can be supplied to the Access Points via the
Ethernet communications link. Accordingly, the power supply 100 can be used to
power each of the Access Points 2a,2b,2c,2d respectively.

The routing of the data is achieved in accordance with routing information
which is interpreted by the connection manager 50. The connection manager 50 also
determines various information about the Bluetooth connection from the second
Bluetooth stack portion 51. This typically includes information concerning the signal
strength between the Access Points 2 and the communications device 3,4,5,6,7,8
currently connected to the Access Point. The determination of the signal strength can
be either a direct determination of the strength of signal that is required to
communicate with the communications device, or alternatively or additionally, this may
be an indication of the number of errors received per unit time.

Accordingly, as will be appreciated from the above, the Access Server 1 and
one of the Access Points 2 will therefore act to provide a Bluetooth connection to the
communications device which is controlled by the Access Server 1. Accordingly, in
this example, the Access Points 2 function as network nodes, with the Access Server
1 forming the network server to control the operation of the network.

As will be appreciated by a person skilled in the art, this allows a number of
different network configurations to be implemented, as are described in more detail
in the copending British patent application GB0014431.1 filed on 13 June 2000.
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devices via wireless connections, the communications network comprising:
a number of independent nodes, each node including at least one transceiver
fqr communicating with a wireless communications device;
a server for controlling the operation of the network nodes; and,
a communications link for coupling the nodes to the server in series.

2. A'communication network according to claim 1, each node including a first
portion of a processing stack coupled to the transceiver, and the server”including a
second portion of the processing stack, the first and second portions of the processing
stack being adapted to communicate with each other via the communication link.

3. A communications network according to claim 2, wherein the first and second
portions of the brocessing stack are coupled to the communications link via respective
first and second TCP/IP stacks, the communications link operating in accordance with
a TCP/IP éorﬁmunications protocol.

4. A communications network according to claim 3, wherein the second TCP/IP
stack being adapted to provide a virtual connection to each first TCP/IP stack via the
communications link.

5. A communications network according to any of the preceding claims, wherein
the communications link comprises an Ethernet connection.

6. A communications network according to any of the preceding claims wherein
the serverincludes a power supply, and wherein power is coupled to the nodes via the
communications link.

7. A Qommuhications network according to any of the preceding claims, wherein
the netwérk is adapted to communicate with the communications devices via a
Bluetooth connection, the first and second portions of the processing stack comprising
first énd second portions of a Bluetooth stack.
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8. A node for use in a communications network adapted to communicate with
communications devices via wireless connections, the node including:
at least one transceiver for communicating with a wireless communications
device;
a first port for coupling the node to the server via a communications link; and,
a second port for coupling the network node to another independent node via

the communications link.

0. A node according to claim 8, wherein the node is coupled to the server via at
least one intermediate node, the first port of the node being coupled to the second

port of the intermediate node.

10. A node according to claim 8 or claim 9, wherein the node further comprises a
first portion of a processing stack, the first portion being coupled to the transceiver and
to the first and second ports, and being adapted to communicate with a second portion

of the processing stack located in the server.

11. A node according to any of claims 8 to 10, the node being adapted to

communicate with the communications devices via a Bluetooth connection.

12. A node according to claim 11, when dependent on claim 10, wherein the

processing stack is a Bluetooth stack.

13. A server for use in a communications network, the communications network
having a number of independent nodes adapted to communicate with communications
devices via wireless connections, the server including:
a processor for controlling the operation of the nodes;
a port for coupling the server to the nodes via a communications link; and,
‘a power supply coupled to the port fér supplying power to the nodes via the
communication link.



CA 02376592 2002-02-12
WO 01/97465 PCT/GB01/02586

14

14. A server according to claim 13, wherein the processor forms a second portion
of a processing stack, the second portion being adapted to communicate with first

portions of the processing stack located in the nodes.

5 15.  A'server according to claim 13 or claim 14, wherein the nodes are adapted to
communicate with the communications devices via a Bluetooth connection, and

wherein the processing stack is a Bluetooth stack.

16. A communications network according to any of claims 1 to 7, the network
10 comprising @ number of nodes according to any of claims 8 to 12 coupled to a server
according to any of claims 13 to 15 via a communications link.



CA 02376592 2002-02-12
WO 01/97465 PCT/GB01/02586

1/3
Fig.1.
5T ~
11 12 13 7k N

o o e e e 1
| 1 14

pBH T

Fig.2. )

PBX Interface ACCESS
Device 23’

2/ 24

25 28
LIP Radio
22 20
26 29
Memory GPRS
100

"
Interface

LAN Interface

O
O
O
ey e
-
O,
oo
=
et
(b,
-
-
O,
ot
L=




CA 02376592 2002-02-12
WO 01/97465 PCT/GB01/02586

2/3

Fi1g.3.

Access Point

34

32 33
LP Memory

31

30 [Access Server
Interface



CA 02376592 2002-02-12

PCT/GB01/02586

WO 01/97465

3/3

14:

PZ~
JUI04 SS820Y

0¢

ST AN
JUI04 SS90y

19A18S SS800Y
¢S

labeue\
UOoI108Uuu0))

20B}I9)U| 18uisu|

N

Op Xdd

aoepo| Xdd

de~
JUI0d SS820Y

AOELS
dl/dOl

uoiloa
NOR1S
Yloolenid

90elIdlu] NV

G

BZ -
JUI0d SS920Y

O}

NV

D14



40

PBX
23
PBX Interface

20 14

Bluetooth
stack

Connection
Manager

LAN

10

LAN Interface
Internet Interface

22




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - abstract drawing

