
EP 0 483 545 B1 Description This invention relates generally to
communication methods and, In particular, to scheduling methods for
providing frequency reuse in a multi-cell wireless network. 5      In a
local area network (LAN) a user, such as a portable computer equipped with
communication capability, gains access to the LAN via a physical connection
In orderto communicate with remote facilities or use shared resources, such
as file servers, print servers, etc. In a stationary mode of operation, all
users are static and each user gains access to the network via a fixed
homing point. However, in a mobile environment users are free to change
their physical location and cannot be restricted to gain access to the
network only through one 10  of several homing points attached to the LAN.
In a mobile environment the homing points are fixed header stations that
communicate with the mobile users through a wireless link Examples of
wireless links Include radio frequency (RF) links, microwave links and
infrared (IR) links. Of interest herein are wireless communication networks
having overlapping coverage areas or cells where- in the same frequencies
are employed for the uplink and the downlink, respectively, within each
area. The use 15 of the same frequencies in overlapping communication cells
is referred to as frequency reuse. Frequency reuse is advantageous in that
it eliminates a requirement that the mobile users switch frequencies when
migrating from one cell to another. However, the transmission and reception
of messages in a cell of a multicell network, of the type that em- ploys
identical communication frequencies in different cells, requires control of
interference between users. 20  This interference may occur from several
sources including uplink transmissions from mobile users that lie in
overlapping areas between adjacent cells and downlinktransmissionsfrom
headerstations if thelroverlapping cell areas contain one or more mobile
users. The following U.S. Patents and articles are made of record for
teaching various aspects of mobile com- munication. 25      The following
two U.S. Patents show communication systems having overlapping coverage
areas. U.S. Patent 4,597,105, June 24, 1986, entitled "Data Communications
System having Overlapping Receiver cov- erage Zones" to Freeburg and U.S.
Patent 4,881,271, Issued November 14, 1989, entitled "Portable Wireless
Communication Systems" to Yamauchi etal. Yamauchi et al. provide fora
hand-off of a subscriberstation from one base station to another by the
base station continually monitoring the signal strength of the subscriber
30  station. The following U.S. patents teach various aspects of wireless
communication networks. In U.S. Patent No. 4,792,946, issued December 20,
1988, entitled Wireless Local Area Network for Use in Neighborhoods" S.
Mayo describes a local area network that includes transceiver stations
serially coupled together in a loop. 35     In U.S. Patent No. 4,777,633,
issued October 11, 1988, entitled "Base Station for Wireless Digital Tele-
phone System" Fletcheretal. describe a base station that communicates with
subscriber stations by employing a slotted communications protocol. In U.S.
Patent No. 4,730,310, issued March 8,1988, entitled "Terrestrial
Communications System"Acam- pora et al. describe a communications system
that employs spot beams, TDMAand frequency reuse to provide 40
communication between a base station and remote stations. In U.S. Patent
No. 4,655,519, issued May 12, 1987, entitled Wireless Computer Modem"
Kirchner et al. disclose a wireless modem for transferring data in a
computer local area network. In U.S. Patent No.4,639,914, Issued
January27,1987, entitled Wireless PBX/LAN System with Optimum Combining"
Winters discloses a wireless LAN system that employs adaptive signal
processing to dynamically 45  reassign a user from one channel to another.
In U.S. Patent No.4,837,858, issued June 6,1989, entitled
'SubscriberUnitfora Trunked Voice/Data Com- munication System" Ablay et al.
disclose a trunked voice/data subscriber that operates in either a voice
mode or one of three data modes. In U.S. Patent No. 4,852,122, issued July
25, 1989, entitled "Modem Suited for Wireless Communication 50   Channel
Use" Nelson et al. disclose a wireless communication system and,
specifically, a modem that com- municates digital data with data terminal
equipment. In U.S. Patent No. 4,926,495, issued May 15, 1990 entitled
"Computer Aided Dispatch System" Comroe et al. disclose a computer aided
dispatch system that includes a master file node and a plurality of user
nodes. The master file node maintains a record for each subscriber and
automatically transmits an updated record 55  to each dispatcher attached
to a subgroup in which the subscriber operates. In U.S. Patent No.
4,456,793, issued June 26,1984, W. E. Baker et al. describe a cordless
telephone sys- tem having infrared wireless links between handsets and
transponders. The transponders are wired to sub- system controllers which
are in turn wired to a system controller. The central controller polls the
cordless sta- 



2    EP 0 483 545 B1 tions every 100 milliseconds to detect cordless
station locations and to identify "missing" cordless stations. In U.S.
Patent No. 4,807,222, issued February 21, 1989 N. Amitay describes a LAN
wherein users com- municate with RF or IR signals with an assigned Regional
Bus Interface Unit (RBIU). Protocols such as CSMA/CD and slotted ALOHA are
employed In communicating with the RBIUs. 5      In commonly assigned U.S.
Patent No. 4,402,090, issued August 30, 1983, F. Gfeller et al. describe an
infrared communication system that operates between a plurality of
satellite stations and a plurality of terminal stations. A host computer
communicates with the terminal stations via a cluster controller and the
satellite sta- tions, which may be ceiling mounted. Communication with the
terminal stations is not interrupted even during movement of the terminal
stations. 10     In IBM Technical Disclosure Bulletin, Vol. 20, No. 7,
December 1977 F. Closs et al. describe the use of both line-of-sight and
diffuse transmission of infrared signals for wireless communications
between a ceiling- based controller and a plurality of terminals. In IBM
Technical Disclosure Bulletin, Vol. 24, No. 8, page 4043, January 1982 F.
Gfeller describes general control principles of an infrared wireless
network incorporating multiple ceiling mounted transponders thatcou- 15
pie a host/controller to multiple terminal stations. Access to the uplink
channel is controlled by a Carrier Sense Multiple Access/Collision
Detection (CSMA/CD) method. What is nottaught by this priorart, and what Is
thus an object of the invention to provide, are communication methodologies
that realize an efficient scheduling and frequency reuse in a wireless
communications network that is served by a wired network. 20      The
foregoing and other problems are overcome and theobjectof the invention is
realized in advantageous manner by a method for managing wireless
communications in a wireless communications network having a plurality of
communications cells, at least two of which are overlapping with one
another, as laid down basically in the independent claim. The wireless
communications network Is of a type having a plurality of header sta- tions
in bidirectional wireless communication with one or more mobile
communication units and also in bidir- 25  ectional communication with a
wired network. In accordance with the invention the method includes a first
step of receiving a message from the wired network by at least one of the
header stations. The message is a mes- sage type that authorizes a header
station or header stations to transmit on the wireless network. A second
step of the method is accomplished in response to the received message and
initiates wireless communications with any mobile units that are located
within a communication cell served by at least one header station. 30
One method of the invention circulates a high priority token amongst a
plurality of the header stations that are connected to a wired network such
as, but not limited to, a token ring network. Reception of the token caus-
es the receiving header station to perform wireless communications. When
finished, the header station for- wards the token to another header
station. Another method of the invention allocates header stations to
different groups, the members of each group 35  having disjoint
communication cells. This method includes the steps of (a) determining
which communication cells overlap other communication cells; (b) deriving a
graph structure having vertices corresponding to the communication cells,
the vertices being interconnected as a function of whether a given
communication cell overlaps another communication cell; and (c) executing a
graph coloring technique to group the vertices into a pluralityof groups,
wherein each group is comprised of disjointcommunication cells. The
grouping information 40  is maintained by a network controller that, during
operation, activates in parallel all of the header stations of each group
for performing wireless communications, the groups being activated in
succession and repetitively. The above set forth and other features of the
invention are made more apparent in the ensuing Detailed Description of the
Invention when read in conjunction with the attached Drawing, wherein: Fig.
1a    is a schematicrepresentation ofa token ring LAN having a pluralityof
headerstations and awire- 45             less network having overlapping
communication cells within which mobile communication units freely migrate;
Fig. 1b    is a block diagram illustrating one of the header stations of
Fig. 1 a; Fig. 1c    is a block diagram illustrating one of the mobile
communication units of Fig. Ia; Fig. 2     Illustrates a response of a
header station to an arrival of a privileged token; 50  Fig. 3      is a
state diagram showing various possible logical states of a header station,
including a privi- leged state invoked upon receipt of the privileged
token; Fig. 4     illustrates a multiple cell wireless network having
overlapping communication cells and mobile communication units distributed
within the cells; 



Fig. 5     is a Region Interference Graph of the network of Fig. 4; 55
Fig. 6     illustrates a sequence of header station group activations
controlled by a LAN central controller; and Fig. 7     is a flowchart
illustrating a method of allocating header stations to groups. 3    EP 0
483 545 B1 DETAILED DESCRIPTION OF THE INVENTION Referring to Fig. 1 there
is shown a typical mobile office communication environment. Users having
port- able data processing devices, referred to herein as mobile
communication units or mobile units 10, are not 5   restricted to gain
access to a token-ring communication network 1 via predetermined homing
points. Instead, there are provided a finite number of devices, referred to
herein as header stations 12, that are attached to the token-ring network 1
at specific points. Each header station 12 has both processing and storage
capability to perform store-and-forward communication functions. Each
headerstation 12 functions as a bridge between the wired token-ring LAN and
a collection of mobile units 10. The mobile units 10 are in bidirectional
commu- 10  nication with the header stations 12 using wireless
communication links. Within an area of wireless coverage of a header
station, or communication cell 2, the mobile units 10 transmit on a shared
uplink at afirstfrequency (fup) and receive messages on a broadcastdownlink
channel from the header station 12 ata second frequency (err). The same
frequencies (err) and (err) are reused within each cell in the multicell
wireless network. One suitable token ring network for practicing the
teaching of the invention is disclosed in "IBM Token- 15   Ring
Network:Architecture Reference", SC30-3374-02, Third Edition, Sep. 1989
("IBM Is a registered trade- mark of the International Business Machines
Corporation). It should be realized however that the teaching of the
invention is not restricted to only this particular network configuration
orto token ring networks in general but may, instead, be practiced with a
number of different wired network types. Each mobile unit (N) is associated
with a unique header station (12), denoted as Owner (N), through which 20
the mobile unit 10 accesses the wired token-ring network. A given header
station (H) may own multiple mobile units 10 at the same time. The set of
mobile units 10 owned by header station (H) is denoted Domain(H). Asuitable
method for managing the ownership of the mobile units 10 is disclosed In
commonly assigned U.S. PatentApplication Serial No. 07/805,723, filed on 29
October 1990 and entitled Distributed Control Meth- ods for Management of
Migrating Data Stations in a Wireless Communications Network" by Kadathur
S. Na- 25  tarajan (IBM's docket number Y0990-117). The Owner-Domain
relationships are logical and indicate foreach headerstation (H) the set of
mobile units 10 whose communication needs are managed by H. However, when a
mobile unit 10 is In an overlapping area, its uplink transmissions can be
heard by more than one header station 12, including its present owner and
all potential owners in whose cells it is located. For example, In Fig. 1,
uplink transmissions from B may interfere so   with transmissions by A, C,
D and E. However B does not Interfere with F because B and F can never
transmit tothe same header station 12. Forthe same reason, B and G do not
Interferewith one another. The interference is not limited to uplink
transmissions alone. Amobile unit 10, such as B, that is within an
overlapping cell area can receive broadcast signals from multiple
headerstations 12 (B can receive from both [err] If a mobile unit 10
simultaneously receives broadcast messages from more than one header
station 12 a collision occurs 35  and the messages are received
erroneously. Thus, the transmission and reception of messages in a cell of
a multicell network of the type that employs identical communication
frequencies in different cells requires control of interference. This
interference may arise from several sources including an uplink
transmission from mobile units 10 that lie in overlapping areas between
adjacent cells 2 and from downlink transmissions from header stations 12 If
their overlapping cell 40  areas contain one or more mobile units 10.
Before discussing the methods of the Invention in furtherdetail reference
is made to Figs. 1b and 1c where- in embodiments of the header stations 12
and mobile units 10, respectively, are shown in block diagram form. In a
presently preferred embodiment of the invention the wireless communications
channels are carried via an infrared (IR) data link. Presently available
optical devices readily provide for operation within the range of 45
approximately 750 nanometers to approximately 1000 nanometers. Referring to
Fig. 1b there is shown a simplified block diagram of the header station 12.
The header station 12 is coupled to the LAN 1 via a connector 14. Connector
14 is coupled to a network adapter transceiver 22 which in turn is coupled
to an internal bus 24. The header station 12 includes a processor 26 that
is bidirec- tionally coupled to a memory 28 that stores program-related and
other data, including packets of data trans- 50   mitted to or received
from the mobile units 10. Processor 26 also communicates with IR modulators
and re- 



ceivers; specifically a modulator 30a and a receiver 30b. The IR modulator
and receiver have inputs coupled to suitable Infrared emitting or receiving
devices such as laser diodes, LEDs and photodetectors. In the illu- strated
embodiment the modulator 30a has an output coupled to a transmit diode (TD)
and the receiver 30b has an input coupled to a receive photodiode (RD). 55
Referring nowto Fig.  c there Is shown in block diagram form an
embodimentof the mobile unit 10. Mobile unit 10 includes a processor 32
coupled to an operator input device 34 and also coupled to an operator
display device 36. Operator input device 34 may be a keyboard or any
suitable data entry means. Similarly, operator display device 36 may be a
flat panel alphanumeric displayorany suitable displaymeans. Also coupled to
proc- 4    EP0483545 B1 essor 32 is a memory 38 that stores program-related
data and other data, such as packets of information re- ceived from or
intended to be transmitted to the header station 12 and also an
identification of the mobile unit 10. Also coupled to processor 32 are a
modulator 40a and a receiver 40b. The data receivers of Figs. 1 b and 1 c
include demodulators and filters and operate in a conventional manner to
extract the modulated bit stream 5   from the received optical signals.
Similarly, the modulators of Figs. 1 b and 1c operate in a conventional
manner to modulate the optical output in accordance with a transmitted bit
stream. A preferred data transmission rate is in the range of approximately
one to ten million bits per second (1-10 Mbits/sec), although any suitable
data transmission rate may be employed. In the optical communication system
of the invention all wireless communication is between the header 10
station 12 and the mobile units 10. There Is no direct communication
between the mobile units 10. Although described In the context of a
wireless network employing an IR medium it should be realized that the
method of the invention may also be practiced with other types of wireless
networks that employ, by ex- ample, radio frequency (RF) and microwave
mediums. Referring now to Fig. 1 In conjunction with Fig. 3 the token-ring
network 1 has a set of attached header 15  stations (err) Onefeature of the
token-ring network 1 is thatthe network transports messages having various
priority levels. In the present Invention, a high priority message referred
to as Permit Wireless Trans- mission (PERMIT WIRELESSTRAN) is circulated.
When an individual header station 12 (err) receives the
PERMIT_WIRELESS_TRAN message the receiving header station 12 exits a Normal
State (A) of operation and enters a Privileged State (B) of operation. 20
In the Normal State (A) the header station 12 performs the tasks of
transmitting data and lower priority tokens over the network 1 (State C)
and also the tasks of receiving and buffering data addressed to a mobile
unit 10 within the domain of Hk (State D). In one embodiment while in the
Privileged State (B) the header station 12 is enabled to execute a
protocol, as shown in Fig. 2, to broadcast to and also to poll the mobile
units of its domain to elicit uplink transmissions 25  from mobile units
having data to transmit (E). When the wireless operations are complete
within the cell the header station 12 releases the PER- MIT WIRELESSTRAN
token, i.e., the token is passed on to the next header station 12 on the
token ring. In Fig. 3, the states shown above the dotted line indicate
thatthe headerstation 12 can be receiving and/ortrans- mitting data on the
wired token-ring network 1 in a manner unrelated to wireless operations.
Insofar as the 30  wired token-ring network 1 is concerned, the
headerstation 12 appears as anotherworkstation physically con- nected to
the LAN. The protocol illustrated in Fig. 2 is one suitable protocol
wherein the header station 12 polls the individual mobile units 10 In
sequence for uplink transmissions and simultaneously, or subsequently,
broadcasts mes- sages on the downlink to the mobile units 10, depending
upon the multiple access protocol in effect. 35      Other suitable methods
for polling the mobile units 10 are disclosed In commonly assigned U.S.
Patent Application Serial No. 07/605,285, filed on 29 October 1990 and
entitled Methods for Polling Mobile Users in a Multiple Cell Wireless
Network" by Kadathur S. Natarajan et al. (IBM's docket number Y0990-146).
After the polling and broadcast operations are complete the header station
12 terminates wireless opera- tions. The header station then transmits the
high priority PERMIT WIRELESSTRAN message to the next 40  header station 12
on the token ring network 1. The next header station 12 that receives the
high priority token then enters the privileged mode of wireless
communication and communicates In a similar manner with the mobile units 10
of its associated domain. In greater detail, as the PERMITWIRELESSTRAN
token circulates around the network 1 the token is received by the header
station [err] enters the privileged mode and polls in sequence the
individual mobile 45    units 10 that currently comprise the domain
of[err]. In accordance with Fig. 1, let the set of mobile units 10 in 



the domain of [err] be comprised of {A, B, C, let the mobile units 10 in
the domain of H2 be {D, E} and let the set of mobile units 10 In the domain
of [err] be {FG}. When [err] possesses the PERMIT WIRELESSTRAN token it
polls in succession mobile unit A then B then C. Polling a specific mobile
unit 10, for example A, involves sending downlink a polling message to
mobile unit A and then waiting for immediate response from A. If no 50
response is forthcoming, the polling message is sent to B. However, If
mobile unit A responds to the downlink polling message with an uplink
transmission, then [err] waits until the uplink transmission is complete
before polling mobile unit B. After header station [err] completes the
polling of all mobile units 10 within Its domain it passes the PER- MIT
WIRELESSTRAN token to the next node on the token-ring network 1. If the
next node is another header 55  station (err) then H2 will poll the mobile
units 10 in its domain {D,E) at that time. After H2 finishes polling all of
the associated mobile units 10, the token is passed on to the next node on
the ring. After the PERMITWIRE- LESSTRAN token returns back to the header
station [err] once more enters the States B and E of Fig. 3. If a node that
receives the PERMITWIRELESSTRAN token is other than a header station 12
then the token 5    EP 0 483 545 B1 may be immediately routed back to the
token-ring network 1. As such, headerstations 12 may be interspersed with
other types of network devices, such as a Central Controller 3 that is
shown in Fig. 1. In summary, this first method of the Invention achieves
effective control of wireless communication through the agency of a
circulating privileged token. By definition only a single wireless cell can
be active at 5   any given time. Thus the problems of uplink interference
between mobile units and downlink iunterference be- tween header stations
is eliminated. There is now described a second method of the invention that
achieves efficient frequency reuse in a wire- less communications system
having overlapping cells. This second method provides conflict-free
transmis- sions in the wireless portion of the network system and also
provides efficient reuse of bandwidth in spatially 10  disjoint cells of
the wireless network. Steps of the second method of the Invention are shown
in the flowchart of Fig. 7 and are described below. Step A. An off-line
procedure P1 is employed, based on a knowledge of the positions of the
cells 2 of the network 1, to determine which cells of the wireless network
can simultaneously conduct wireless communica- tion without interfering
with one other. 15      Step B. The results of P1 are used to initialize a
Table 4 in the Centralized Controller 3, typically a data processor, that
is attached to the token-ring network 1. The Controller 3 utilizes the
Table 4 and derives there- from a schedule to obtain interference free
simultaneous wireless operations In disjoint cells of the network. Two
cells are considered to be disjoint when they do not overlap in a manner
that would result in interference if both cells were simultaneously active.
20      Step C. The Controller 3 selectively activates header stations
associated with the disjoint cells in accor- dance with the derived
schedule. These Steps (A-C) are now described in greater detail. Step A. 25
For the purpose of illustration consider a multi-cell wireless network
shown in Fig. 4. The network consists of a set of seven cells
{AB,C,D,E,FG,) and 11 mobile units 10 numbered one through 11. Given the
predeter- mined knowledge of cells and their overlap characteristics, there
is defined a Region interference Graph, or RIG, as follows. The RIG has a
plurality of vertices, each of which corresponds to a single cell of the
multicell 30  network. Two vertices of the RIG are considered to be
connected if and only if the corresponding cells provide overlapping
coverage, that is, if simultaneous wireless communication in the cells will
interfere with one an- other. The RIG corresponding to the network of Fig.
4 is shown in Fig. 5 and has seven vertices, corresponding to the seven
cells (A-G) of Fig. 4. The purpose of Procedure P1 is to group the cells
Into a collection of disjoint sets of cells. This is preferably 35
accomplished by solving a Graph Coloring problem using an optimal or
near-optimal number of colors. A number of suitable Graph Coloring
techniques are known in the art. By example, reference is made to the
teaching of the following: (1) D. Brelaz, "New Methods to Color Vertices of
a Graph", Communications of the ACM, 22,1979, pp.251-256; (2) F.T.
Leighton, "AGraph Coloring Algorithm forLarge Scheduling Problems" Journal
of Research National Bureau of Standards, 84, 1979, pp. 489-506; and (3) M.
Chamz, A. Hertz and 40   D. De Werra, "Some Experiments with Simulated
Annealing for Coloring Graphs", European Journal of Oper- ations Research,
32, 1987, pp. 260-266. For the purposes of the invention, any Graph
Coloring technique that 



achieves optimal or near-optimal coloring in a reasonable amount of running
time Is suitable. Generally, the Graph Coloring problem can be expressed as
follows: Given a graph G = (VE) and an integer K, 45  is there a function
color.V[err]{1,2,...,K} such that (v,w)[err] E = > color(v) [err] color(w)
? An optimal coloring of the graph uses as small a value of K as possible.
A minimum coloring solution for the graph of Fig. 5 is as follows (red=1,
blue=2, green=3, black=4). color(F) = color(D) = red color(B) = color(E) =
blue 50        color(A) = color(C) = green color(G) = black Vertices that
are assigned identical colors correspond to cells of the network that do
not overlap. Groups of disjoint cells that are Identified by solving the
Graph Coloring problem are referred to herein as Group1, Group2,...,
Groupk. A given header station can only be a member of one Group. 56
As described below refinements to this technique employ weights associated
with the nodes of the graph, the weights corresponding to message traffic
intensities. 6    EP 0 483 545 B1 Step B. The Central Controller 3 is
initialized with the results computed by the Graph Coloring Algorithm, also
re- ferred to above as Procedure 1. That Is, the Central Controller 3
stores in Table 4 a data structure expressive 5   of the Groups of cells as
determined from Procedure 1. Step C. After being initialized the Central
Controller 3 sends a high-priority multicast message, referred to herein 10
as STARTWIRELESS OPER, to all of the header stations 12 that are members of
Group Each header sta- tlon 12 that belongs to Group, upon receipt of the
STARTWIRELESSOPER message, initiates wireless transmission and reception
operations with the mobile units 10 within its associated cell. The
wireless oper- ations include multiple access uplink transmissions from the
mobile units 10 as well as broadcast transmis- sions on the downlink from
the header stations 12 to the mobile units 10. 15      The header station
12 can terminate the downlink transmission using one of three application
dependent criteria: (a) exhaustive service (b) limited service or (c) gated
service. In exhaustive service the header station 12 remains in the
broadcast mode until all buffered frames of data are transmitted, including
any that may have arrived from the wired network during the present
broadcast cycle. In limited service the header station 12 remains in the
broadcast mode for either a predetermined maximum amount of time or until
some predeter- 20   mined number of frames have been broadcast. If frames
remain to be broadcast they remain buffered until the next communication
cycle. Gated service is similar to exhaustive service except that only
those frames that are buffered at the beginning of the broadcast phase are
transmitted. That Is, any that arrive during the present broadcast phase
are buffered for transmission during a next communication cycle. Whichever
of these three criteria are employed, the header station 12 sends upon
completion a high- 25  priority message, referred to herein as
COMPLETEDWIRELESSOPER, to the Central Controller 3. After the Central
Controller 3 receives the COMPLETEDWIRELESSOPER message from all header
stations 12 in Group, it sends the high-priority, multicast message
STARTWIRELESSOPER to all header stations 12 that are members of Group2. In
response to the reception of the message the header stations 12 in Group2
initiate In parallel conflict-free wireless operations within their
respective domains. The operations proceed 30  as described above for
Group.Afterthe Central Controller3 receivesthe COMPLETED WIRELESSOPERmes-
sage from all header stations 12 in Group2 wireless communication Is
conducted In cells comprising Group3. A cycle of wireless operations is
completed when all of the cells comprising Groupk send their
COMPLETEDWIRELESSOPER messages to the Central Controller3. At this time,
another cycle of wireless communication is Initiated by the Central
Controller 3 within the cells of Group followed by cells of Group2 35  and
so on. As can be seen in Fig. 6, the Central Controller 3 repetitively
cycles through the groups, activating the header stations of each in
succession. This method of the invention provides efficient bandwidth reuse
In the wireless portion of the network. If there are N wireless cells in
the network, a best case is achieved when all N cells are totally disjoint
from one another. In such a situation, all N cells can conduct wireless
operations at all times in a conflict-free manner. 40  In a more typical
wireless environment some overlap between cells is expected. For example,
If each cell over- laps with two other cells then N header stations 12 may
be partitioned into 3 disjoint groups and at any given 



time an average of N/3 header stations may be conducting wireless
operations. If the token-ring network 1 has a data transmission rate of 16
Mbits/sec and there are 30 header stations, each with a shared uplink of 1
Mbit/sec, that are divided into 3 disjoint groups, the effective uplink
bandwidth is 10 Mbits/sec. 45     It should be realized that the teaching
of the invention Is not limited to only Graph Coloring techniques to
statically determine a non-interfering orderof cell activations. Also, and
as was previously noted, a static sched- uling technique may also employ
weights representative of message traffic intensity. For example, the
Intensity of traffic, that Is, the number of packets of traffic to be
communicated per unit time, may vary from cell to cell depending upon the
number of mobile units 10 within a cell, the nature of the 50  application
generating the traffic, etc. If such information is known then a certain
weight (err) can be associated with a node N of the the RIG of Fig. 5 to
reflect the traffic intensity. The partitioning of the RIG Is thus
formulated as the following generalized static scheduling problem. Given a
Region Interference Graph G = (V.E.) determine an Integer K and a partition
of the vertex set into a family of subsets {Group Group,..., Group such
that each Group [err] an independent set and the 55  following objective
function is minimized: 7    EP 0 483 545 B1 K [err] 5 where, [err] Further
by example a combination of static scheduling techniques may be employed.
For example, the static graph coloring procedure is first used. After
gaining experience with the network thus scheduled the fol- lowing average
values for communication traffic is determined for the RIG vertices: A = 10
messages/sec, B 10  = 5 messages/sec, C = 1 0 messages/sec, D = 1 0
messages/sec, E = 10 messages/sec, F = 2 messages/sec and G = 1
message/sec. Using the average values of message traffic the controller 3
revises the scheduling table to provide acti- vation group sequences that
minimize the total time to service all of the header stations as measured
in mes- sage unit times. A next group is not started until all of the
header stations of the preceding group have com- 15  pleted. For example,
the optimal group sequence of AD, followed by CE, followed by B, followed
by FG can be shown to require 27 total message time units whereas a
non-optimal group sequence is represented by AF, followed by EC, followed
by BD, followed by G, which can be shown to require 31 total message time
units to complete. Also, the invention is not limited to only static
scheduling methods. For example, a dynamic scheduling 20  technique can
also be employed. Referring to the interference graph of Fig. 5, vertices
A, D and F form an independent set in that they are not directly connected
by an edge. The controller 3 first enables vertices A, D and F to begin
wireless communication. Assuming thatAcompletesfirstthe controller 3 then
examines other vertices to determine if another may be enabled without
interfering with the transmissions of D and F. If no other vertices exist
further activations must wait, otherwise the controller 3 immediately
activates another non- 25  conflicting header station. For the example
given no other headerstation can be enabled when Afinishes with- out
conflicting with D or F. Assuming that F finishes next the controller 3
enables B in that B and F also form an independent set and their
transmissions are non-interfering. It should also be noted that as
described above the scheduling is controlled such that all cells of a group
must complete their wireless operations before cells within another group
are permitted to perform wireless 30  operations. However, modifications of
the method are also within the scope of the invention. For example, a
traffic load dependent scheduling technique can also be employed by the
Central Controller 3 to initiate wire- less operation in a given cell so
long as It does not conflict with any ongoing wireless operation within
other cells. Such refinements Incorporate mechanisms for ensuring a measure
of fairness so that each cell has an opportunity to perform wireless
operations. 35     In that while wireless communication is occurring in the
cells the token-ring network I is at the same time available for normal
data communication. The overhead control traffic due to transmission of the
high-priority control messages STARTWIRELESSOPER and COMPLETEDWIRELESSOPER
is generally negligible. Itshould also be notedthat although the invention
has been described In the contextof a token-ring network that other well
known network configurations can also be employed. For example, a star
network having the 40  Central Controller 3 connected as a hub node can
also be used. For certain of these alternate network con- figurations all
message traffic is routed through the Central Controller 3. 



Also, all cells may be considered to overlap all other cells, thereby
making the first method of sequential activations a subset of the second
wherein at most one cell is scheduled for activation at any given time. 45
Claims 1. A method for managing wireless communications in a wireless
communications network comprised of a plurality of communications calls at
least two of which are overlapping with one another, the wireless com-
munications network having a plurality of header stations (12) each
including means for performing bi- directional wireless communication with
one or more mobile communication units (10) and each also in- dluding means
for performing bi-directional communication with a wired network (1),
comprising the steps of: receiving a first message from the wired network
(1) by at least one of the header stations (12), the first 55       message
being a message type that authorizes a header station (12) or header
stations to transmit on the wireless network; and in response to the
received first message, initiating, preferably activating an IR (infrared)
source, wireless communications with any mobile units (10) that are located
within a communication cell served by the at 8    [err] 5 where, [perr]
Further by example a combination of static scheduling techniques may be
employed. For example, the static graph coloring procedure is first used.
Aftergaining experience with the network thus scheduled the fol- lowing
average values for communication traffic Is determined for the RIG
vertices: A = 10 messages/sec, B 10 = 5 messages/sec, C = 10 messages/sec,
D = 10 messages/sec1 E = 10 messages/sec, F = 2 messages/sec and G = I
message/sec. Using the average values of message traffic the controller 3
revises the scheduling table to provide acti- vation group sequences that
minimize the total time to service all of the header stations as measured
in mes- sage unit times. A next group Is not started until all of the
header stations of the preceding group have com- 15  pleted. For example,
the optimal group sequence of AD, followed by CE, followed by B, followed
by FG can be shown to require 27 total message time units whereas a
non-optimal group sequence is represented by AF, followed by EC, followed
by BD, followed by G, which can be shown to require 31 total message time
units to complete. Also, the invention Is not limited to only static
scheduling methods. For example, a dynamic scheduling 2o  technique can
also be employed. Referring to the interference graph of Fig. 5, vertices
A, D and F form an independent set in that they are not directly connected
by an edge. The controller 3 first enables vertices A, D and Fto begin
wireless communication. Assuming thatAcompletes first the controller 3 then
examines other vertices to determine If another may be enabled without
interfering with the transmissions of D and F. If no othervertices
existfurtheractivations mustwait, otherwise the controllers immediately
activates another non- 25  conflicting headerstation. For the example given
no other header station can be enabled when Afinishes with- out conflicting
with D or F. Assuming that F finishes next the controller 3 enables B in
that B and F also form an independent set and their transmissions are
non-interfering. It should also be noted that as described above the
scheduling is controlled such that all cells of a group must complete their
wireless operations before cells within another group are permitted to
perform wireless so  operations. However, modifications of the method are
also within the scope of the Invention. For example, a traffic load
dependent scheduling technique can also be employed by the Central
Controller 3 to initiate wire- less operation in a given cell so long as It
does not conflict with any ongoing wireless operation within other cells.
Such refinements Incorporate mechanisms for ensuring a measure of fairness
so that each cell has an opportunity to perform wireless operations. 35
In that while wireless communication is occurring In the cells the
token-ring network l Is at the same time available for normal data
communication. The overhead control traffic due to transmission of the
high-priority control messages START WIRELESSOPER and COMPLETEDWIRELESSOPER
is generally negligible. Itshould also be noted thatalthough the Invention
has been described in the contextof a token-ring network that other well
known network configurations can also be employed. For example, a star
network having the 40   Central Controller 3 connected as a hub node can
also be used. For certain of these alternate network con- figurations all
message traffic is routed through the Central Controller 3. Also, all cells
may be considered to overlap all other cells, thereby making the first
method of sequential 



activations a subset of the second wherein at most one cell Is scheduled
for activation at any given time. 45 Claims 1. A method for managing
wireless communications in a wireless communications network comprised of a
plurality of communications cells at leasttwo of which are overlapping with
one another, the wireless com- 50      munications network having a
plurality of header stations (12) each Including means for performing bi-
directional wireless communication with one or more mobile communication
units (10) and each also in- cluding means for performing bi-directional
communication with a wired network (1), comprising the steps of: receiving
a first message from the wired network (1) by at least one of the header
stations (12), the first 55       message being a message type that
authorizes a header station (12) or header stations to transmit on the
wireless network; and In response to the received first message,
initiating, preferably activating an IR (Infrared) source, wireless
communications with any mobile units (10) that are located within a
communication cell served by the at 8 11111111 111111 11111 11111 H1 INI *
C   L  N   S*    EP 0 483 545 BI least one header station (12). 2.  Method
as set forth in Claim 1 wherein the first message is received from another
header station (12) coupled to the wired network (1) or wherein the first
message Is received from a first header station (12) 6       coupled to the
wired network (1) and further comprising a step of, In response to the
header station (12) terminating wireless communications, transmitting the
first message to the wired network (1) for reception bya second header
station (12) orwherein the firstmessage is received from a
networkcontrolling means that is coupled to the wired network (1) orwherein
thefirst message i received from a network controlling means coupled to the
wired network (1) and further comprising a step of, in response to a header
station 10      terminating wireless communications, transmitting a second
message to the wired network (1) for recep- tion by the network controlling
means, the second message being a message type that Indicates that the
header station (12) has completed a transmission session with all or some
of the mobile communication units (10) within the cell associated with the
header station (12). 3.  Method assetforth in Claim 1 or2 wherein the steps
of receiving and initiating are accomplished in parallel by a group of
header stations (12), and wherein the method includes an initial step of
selecting particular ones of the header stations (12) for membership within
the group. 4.  Method as set forth in Claim 3 wherein the initial step of
selecting includes the steps of determining which communication cells, if
any, overlap one another, and selecting for membership within the group
only those header stations (12) having a communication cell that does not
overlap a communication cell of another header station (12) within the
group. 5.  Method as set forth In Claim 4 and further comprising a step of
forming a plurality of groups of header stations (12) such that all header
stations (12) are assigned to at least one group. 25 6.  Method as set
forth in Claim 1 or one of the Claims 2 to 5 wherein the steps of receiving
and Initiating are accomplished in parallel by a group of header stations
(12), and wherein the method includes an initial step of selecting
particular ones of the header stations (12) for membership within a one of
the plurality of groups, the step of selecting including the steps of 30
determining which communication cells overlap other communication cells;
deriving a graph structure having vertices corresponding to the
communication cells, the vertices being interconnected as a function
ofwhethera given communication cell overlaps anothercommunication cell; and
executing a graph coloring technique to group the vertices into a plurality
of groups, wherein each group 35      is comprised of one or more
communications cells that do not overlap other members of the group. 7.
Method as set forth In Claim 6 and including a step of storing a data
structure expressive of the groups, the data structure being stored within
a network controlling means; and further including a step of em- ploying
the network controlling means to periodically send the first message to
header stations (12) that 40      comprise each of the groups. 8.  Method
as set forth in Claim 1 or anyone of the Claims 2 to 7 wherein the step of
receiving receives a 



high priority message from a wired token ring network (1). 9.  Method as
set forth in anyone of the Claims 2 to 7 wherein the second message is sent
after a predeter- mined interval of time having a duration that is
independent of an amount ofwireless communication traffic that is assigned
to a given header station (12) or wherein the second message is sent after
a variable interval of time having a duration that is dependent upon an
amount of wireless communication traffic that is assigned to a given header
station (12). 10. Method as set forth in Claim 1 or anyone of the Claims 2
to 9 wherein the steps of receiving and Initiating are accomplished in
parallel by a group of header stations (12), and wherein the method
includes an initial step of selecting particularones of the
headerstationsformembership within oneof the plurality of groups, the
initial step of selecting including the steps of: determining which
communication cells overlap other communication cells; deriving a graph
structure having vertices corresponding to the communication cells, the
vertices being interconnected as a function ofwhethera given communication
cell overlaps anothercommunication cell; and    EP 0 483 545 B1 scheduling
activations of the communications cells by grouping the vertices into a
plurality of groups, wherein each group is comprised of one ormore
communications cells thatdo not overlap other members of the group. 5   11.
Method as set forth In Claim 10 wherein the method further includes the
steps of: operating the network to determine an amount of message traffic
associated with each communication cell; and rescheduling activations of
the communications cells as a function of the determined amount of message
traffic. 10 12. Method as set forth in Claim 1 or anyone of the Claims 2 to
11 wherein the first message is generated by a network control means at
periodic intervals of variable duration, the first message being generated
as a function of an amount of wireless communication occurring within the
communication cells or wherein the first message is generated by a network
control means at periodic Intervals having a fixed duration, 15      the
first message being generated as a function of a predetermined schedule.
Patentansprflche 20  1. Verfahren zur Verwaltung von drahtlosen
Obertragungen In einem drahtlosen Kommunikationsnetz, das -@            aus
einer Vielzahl von Kommunikationszellen besteht, von denen zumindest zwel
einander Oberlagem, wobel das drahtlose Kommunikationsnetzeine Vielzahl von
Kopfstationen (12) hat, von denenjede Mittel zur Durchf~hrung einer
bidirektionalen drahtlosen Kommunikation mit elner oder mehr mobilen Kommu-
nikationseinheiten (10) enthalt und jede such Mittel zur Durchffhrung einer
bidirektionalen Kommunika- 25      tion mit elnem Kabelnetz (1) enthalt und
das Verfahren die folgenden Schritte umfaft: Empfangen einer ersten
Nachricht von dem Kabelnetz (1) durch zumindest eine der Kopfstationen
(12), wobeles sich belderersten Nachrichtumreine Nachrichtenarthandelt, die
elne Kopfstatlon (12) oderKopf- stationen ermachtigt, Obertragungen auf dem
Kabelnetz vorzunehmen; und als Antwort auf die empfangene erste Nachricht
Einleiten, vorzugsweise durch Aktivieren eaner Infrarot- 30      Quelle,
von drahtlosen Obertragungen mit beliebigen mobilen Einheiten (10), die
sich innerhalb einer KommunikationszAlle befinden, die von der zumindest
einen Kopfstation (12) betrieben wird. 2. Verfahren wie in Anspruch I
dargelegt, wobei die erste Nachricht von einer anderen Kopfstatlon (12)
emp- fangen wird, die mit dam Kabelnetz (1) verbunden lot, oder wobei die
erste Nachricht von einer ersten Kopfstation (12) empfangen wird, die
mitdem Kabelnetz (1) verbunden ist, und das des weiteren, als Ant- wart
darauf, dag die Kopfstation (12) die drahtlosen Obertragungen beendet,
einen Schritt des Obertra- gens der ersten Nachricht an das Kabelnetz (1)
zum Empfang durch elne zwelte Kopfstation (12) umfal~t, oder wobel die
erste Nachricht von einem Netzwerksteuerungsmittel empfangen wird, das mit
dem Ka- belnetz (1) verbunden ist, oder wobel die ersat Nachricht von
einern Netzwerksteuerungsmittel empfan- gen wird, das mit dam Kabelnetz (1)
verbunden ist, und des des weiteren, als Antwort darauf, dao eine
Kopfstation drahtlose Obertragungen beendet, ainen Schritt des Obertragens
einerzweiten Nachricht an das Kabelnetz (1) zum Empfang durch das
Netzwerkstbuerungsmittel umfalit, wobel es slch bel derzwei- ten Nachricht
um eine Nachrichtenart handelt, die anzeigt, daf& die Kopfstation (12) sine
Obertragungs- sitzung mit allen odor einigen der mobilen
Kommunikatlonseinheiten (10) innerhalb der der Kopfstation (12)
zugeordneten Zelle beendet hat. 



3. Verfahren wie in Anspruch I oder2dargelegt, wobei die Schritte des
Empfangens und Initlierens von einer Gruppevon Kopfstatlonen (12) parallel
durchgeffhrtwerden undwobel dasVerfahren einen ersten Schritt des
Auswahlens bestimmer Kops~tationen (12) fir eine Mitgliedschaft in der
Gruppe sinschllest. 50  4. Verfahren wie in Anspruch 3 dargelegt, wobel der
erste Schritt des Auswahlens die fobgenden Schritte einschlieSt.
Feststellen, welche Kommunikationszellen sich eventuell Oberlagern; und
Auswihlen nursolcher Kopfstationen (12) fOrdie Mitgliedschaft in der
Gruppe, die eine Kommunikations- zelle haben, die keine Kommunikationszelle
eaner anderen Kopfstation (12) Innerhalb der Gruppe Ober- 55      lagert.
5. Verfahren wie in Anspruch 4 dargelegt, das des weiteren einen Schritt
des Bildens elner Vielzahl von Gruppen von Kopfstationen (12) umfait, und
zwarso, daB alle Kopfstationen (12)zumindest einerGruppe 10 I1111111'111111
111111111 11 11111    EP0483545B1 zugeordnet werden. 6. Verfahren wie in
Anspruch 1 oder einern der AnsprOche 2 bis 5 dargelegt, wobel die Schritte
des Emp- fangens und Initilerens von einerGruppe von Kopfstationen (12)
parallel durchgefOhrtwerden und wobei 5       das Verfahren eonen erston
Schritt des Auswahlons bestimmter Kopfstatlonen (12) fOr die Mitgliedschaft
in elnerderVlelzahl von Gruppen einschlie~t und wobei
derSchrittdesAuawahlens diefolgenden Schritte einschilelft: Feststellen,
welche Kommunikationazellen andere Kommunikationszellen Oberlagern;
Ableiton einer Graphstrukturmit Scheiteipunkten, die den
Kommunikationazellen entsprechen, wobel die 10      Scheitelpunkte in
Abhinglgkeit davon mitoinanderverbunden sind, ob eine bestimmbt
Kommunikations- zelle eine andere Kommunikationszelle Oberlagert und
Durchffhren eines Graphkolorierungsverfahrens, urn die Scheitelpunkte in
einer Vielzahl von Gruppen zusammenzufassen, wobel Jede Gruppe aus elner
oder mehr Kommunikationszellen besteht die andere Mitglieder der Gruppe
nicht Oberlagern. 15 7. Verfahron wie in Anspruch 6 dargelegt, das eonen
Schritt des Speicherns einer die Gruppen ausdrilcken- den Datenstruktur
oinschlielt, wobei die Datenstruktur innerhalb sines
Netzwerksteuerungsmittels ge- speichert ist; und das des weitren oinen
Schritt des Verwendens des Netzwerksatuerungsmittols emn- schlieft, um die
erste Nachricht periodisch an Kopfstatbonen (12) zu senden, de jede
derGruppen bilden. 8. Verfahren wie In Anspruch 1 oderjedem derAnsprOche 2
bba 7 dargelegt, wobel der Schritt des Empfan- gens das Empfangen einer
Nachricht hoher Prioritat von oinem Token-Ring-Kabelnetz (1) einschlielt.
9. Verfahren wie in jedlem der AnsprOche 2 bis 7 dargolegt, wobel die
zweltb Nachricht nach einem vorher festgelegtbn Zeltintervall gesendet
wird, dessen Dauer unabhangig von einem Volumen an drahtlosem
Kommunikationsverkehr ist, das einer bestimmton Kopfstation (12) zugotellt
wird, odor wobei die zweite Nachricht nach einem variablen Zeitintervall
gesendet wird, dessen Dauer von einem Volumen an draht- losen
Kommunikationsverkohr abhangt, das einer bestimmten Kopfatation (12)
zugetoilt wird. 10. Verfahren wie In Anspruch I oder jedem der AnsprOche 2
bia 9 dargebogt, wobel die Schritte des Emp- 30      fangens und
Initilerens von elner Gruppe von Kop1statlonen (12) parallel
durchgefOhrtwarden und wobei dasVerfahren eonen ersatn SchrittdesAuswahlens
bestimmterKopfstatlonenfOrdie Mitgliedschaft in ei- nor der Vieizahl von
Gruppen enthait und wobel der orate Sbhritt des Auswahlens die foigenden
Schrittb einschlie~t: Feststellen, welche Kommuniktionszellen andere
Kommunikationszellen Oberlagern; 35      Ablelten einer Graphstruktur mit
Scheiteipunkten, die den Kommunikationszollen entsprechen, wobei die
Scheitelpunkte in Abhangigkeit davon mitbinanderverbunden sind, ob elne
bestimmte Kommunikations- zelle oine andere Kommunikationszelle
riberlagert; und Terminleren von Aktivierungen der Kommunikationszellen,
indem die Scheitoipunkto In einerVielzahl von Gruppen zusarnmengefalt
werden, wobel jede Gruppe aus elner odor mehr Kommunikationazellen be- 40
steht, die andere Mltglieder der Gruppe nicht Oberlagern. 11. Verfahren wie
in Anspruch 10 dargelegt, wobei das Verfahren des weltbren die folgenden
Schritto ein- schleSt: Betreiben des Netzwerks, um sine mitjder
Kommunikationszelle verbundene Nachrchtenverkehrsmen- 45      ge
festzusatllen; und 



Neutorminieren von Akthieorungen der Kommunikatlonezellen In
Abhangigkeitderfestgestellten Nachrich- tenverkehrsmenge. 12. Verfahren wie
in Anspruch I oder jedem derAnsprOche 2 bis 11 dargelegt, wobel die erste
Nachricht von 50      elnern Netzwerkstouerungsmittel in periodischen
Intervallen variabler Dauer orzeugt wird und die erste Nachricht In
Abhlnglgkeit eines Volumens an drahtloser Kommunikation erzeugt wird, die
Innerhalb der Kommunikatlonszellen stattfindet, oder wobei die erste
Nachricht von einern Netzwerkstbuerungsmittbl in periodmohen Intervallen
fester Dauererzeugtwird und die erste Nachricht in Abhfingigkeit eines
vorher festgelegtbn Ablaufe erzeugt wird. 55 11    EP 0 483 545 B1
Revendlcatlons 1. Proced de gestion de communications sans fil dans un
reseau de communication sans fil constitue d'une pluralite de cellules de
communication dont au moins deux so chevauchent, le reseau de communication
5       sans fil ayant une pluralite de stations de tteb (12) comportant
chacune un moyen pour offectuer une communicatin bidirectionnelle sans fil
avec une ou plusieurs unites do communication mobiles (10) et comportant
aussi chacune un moyen pour offectuer une communication bidirectionnelle
avec un reseau cable (1) comprenant les etapes suivantes: reception d'un
premier message & partir du reseau cAbil (1) par au moins I'une des
stations de 10      tteb (12), le premier message etant un type de message
qui autorise une station de tote (12) ou des sta- tions de tote a
transmettre sur le reseau sans fil; et en reponse au premiermessage requ,
initiation, de preference en activant une source IR (de rayons
infrarouges), de communications sans fil avec toutes lea unites mobiles
(10) qui sont situees dans une cellule de communication desservie par
laditb au moins une station de tote (12) 15 2. Procede selon la
revendication I dans lequel le premier message est requ a partir d'une
autre station de tits (12) couplee au reseau cAbIl (1) ou dans lequel le
premier message est recu a partird'une premiere station de tet. (12)
couplee au reseau cAbIl (1) et comprenant en outre une etape de, en reponse
a la station de tote (12) terminaison de communications sans fil,
transmission du premiermessage au reseau 20      cable (1) pour la
reception par une secondo station de tote (12) ou dans lequel le premier
message est recu a partir d'un moyen de commando de reseau qui est coupil
au reseau cAbld (1) ou dans lequel le premier message est recu en
provenance d'un moyen de commando de reseau couple au reseau cAble (1) et
comprenant on outre une etape de, en reponse a une station de tote
terminantdes communications sans fil, transmission d'un second message au
reseau cabl (1) pour la reception par Is moyen de 25      commando de
reseau, le second message etant un type de message qui indique quo la
station de tote (12) a tormine une session de transmission avec toutes ou
certaines unites de communication mobiles (10) a l'interieur de la cellule
associee avec la station de tte (12). 3. Procedd selon la revendication I
ou 2 dans lequei lea etapes de reception et d'initiation sont accomplies o
aen parallele par un groupo de stations de tate (12), et dans [oquel Is
proc~dd comport. une etape initiale deo seiction de stations particulibres
parmi les stations de tte (12) pour i'appartonance a l'lnterieur du groups.
4. Procede selon la revendication 3 dans loquol l'etape initiale de
selection comportb lea etapes suivantbs: 35           determination des
cellules de communication, s'll y en a, qui se chevauchent; et selection
pour l'appartenance A l'interieur du groups uniquement des stations de tete
(12) ayant une cellule de communication qui no chevauche pas une cellule de
communication d'une autre station de tote (12) a l'interieur du groups. 4
5. Procedd selon la revendicatlon 4 et comprenant en outre une etape de
formation d'une plural ite de grou- peas de stations de teb (12) de teili
sorts quo toutes les stations de tte (12) sont attribuees A au moins un
groups. 6. Procedd selon la revendication I ou l'une des revendications 2 a
5 dans lequel les Mtapes de reception et d'initiation sont accomplies en
paralloie par un groups de stations de tAt. (12) et dans loquel le prochdd
45      comportb une etape initiale de selection de stations particulibres
parmi les stations de tote (12) pour l'ap- partenance a l'interieur de lun
de la pluraiite de groupes, I'etape de selection comportant les etapes sui-
vantbs: ddtermination des cellules de communication qui chevauchent
d'autres cellules de communication; 



obtbntion d'une structure graphique ayant des sommets correspondant aux
cellules de communi- 50      cation, les sommets etant interconnectes en
fonction du fait qu'une cellulo donnee de communication che- vauche une
autre cellule de communication; et execution d'une tochnique de coloration
graphique pour grouper les sommets en une pluralite de groupes, dans lequel
chaque groups oet constitue d'une ou plusiours cellules de communication
qui no chevauchent pas d'autres elements du groups. 55 7. Procedd selon la
revendication 8 comportant une etape de stockage d'une structure de donnees
expri- mant les groupes, la structure de donnees etant stock-e dans un
moyen de commando de reseau; et comportant en outre une Atape d'utilisation
du moyen de commando de reseau pour envoyer periodique- 12 1!11111! 1111111
11111  S111111    EP 0483 1 545 B ment le premier message aux stations do
tAte (12) qul comportent chacun des groupes. 8. Proced6 solon la
revendication 1 ou Pune quelconque des revendications 2 A 7 dans lequel
l'etape de reception recolt un message de prloritM elovee A partir d'un
reseau cAble (1) A anneau de jetons. 5 0. Procede solon l'une quolconque
des rovendications 2 A 7 dans lequol le second message eat envoye apres un
intervalle de temps predtebrmine ayant une duree qui eat Independantb d'une
quantite de trafic de communication sans fil qui eat attribu6e A une
station de We donneo (12) ou dans loquel le second message eat envoye apr~s
un intervalle de temps variablo ayant une dur6e qui depend d'une quantite
10      de trafic de communication sans fil qul eat attribu6e A une station
de tote donnee (12). 10. Procede solon la revendicatlon I ou l'une
quelconque des revendications 2 A 9 dans loquol les etapes de reception et
d'initiation sont accomplies on parallele par un groups de stations de tet.
(12), et dans loquel le procede comporto une etape initials de salection
d'une station particuliere parmi les stations de 15     tote pour
l'appartenance A l'interieurde I'un d'une pluralite de groupes, l'6tape
initials de selection compor- tant les etapes de: determination des
oellulesdo communication qui chevauchent d'autres cellules de
communication; obtention d'une structure graphique ayant des sommets
correspondant aux cellules de communi- cation, les sommets etant
intorconnectes on fonction du fait qu'une collule don nee de communication
che- vauche une autre collulo de communication; et planification
d'activations des cellules de communication en groupantles sommets en une
pluralite de groupes, dans lequel chaque groups est constitu6 d'une ou
plusleurs coellules de communication qui no chevauchont pas d'autres
elements du groups. 11. Procede solon la revendication 10 dans lequel le
procede comport. en outre les etapes de: 25           actbonnement du
reseau pour dteorminer une quantite de trafic de messages associee a chaque
cellule de communication; et re-planification d'activations des cellules de
communication on fonction de la quantit6 predteor- mines de trafic de
messages. 30  12. Procede solon la revendication I ou l'une quelconque des
revendications 2 A 11 dans loquel le premier message est genere par un
moyen de commando de reseau A des intervalles prbodiques de duree va-
riable, le premier message etant genere en fonction d'une quantite de
communication sans fDi so produi- sant dans les cellules de communication
ou dans lequel le premier message est giniri par un moyen de commando de
reseau A des intervalles periodiques ayant une dur6e fMie, Is premier
message etant gener S5      en fonction d'une planification predtebrminee.
40 45 5D 55 13 I 1111 111! Nl~ S11 11*1    


