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strategies for wireless networks exist. Generally, most of those medium access control

strategies may be classified into one of the 3 broad categories, namely, Frequency
Division Multiple Access (FDMA), Time Division Multiple Access (TDMA) and Code
Division Multiple Access (CDMA). |

FDMA is a strategies wherein the frequency spectrum is partitioned into
frequency channels, and the frequency channels are assigned to users. With FDMA, only
one user at any given time is assigned to a particular frequency channel. Fig. 1 illustrates
the manner in which FDMA partitions the frequency spectrum into N frequency channels,
such as frequencies channels 101, 102 and 103.

In contrast to FDMA, the TDMA strategies partitions the medium access time
into time slots. Spectrum capacity is improved by allowing each user to access the entire
frequency spectrum for the short period of time. Other users share the same frequencies

within the frequency spectrum, but at different time slots. Fig. 2 illustrates the manner in
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protocols developed is the Aloha protocol. In the Aloha protocol, any source device
wanting to transmit data simply transmits and waits for an acknowledgement from the
destination device. If the data was not successfully receivgd due to a collision with
another transmission, the source device simply retransmits the data later.
An enhancement to the Aloha protocol is known as the Slotted Aloha protocol.
In this protocol the medium access time is divided into fixed interval slots. When a
source device wants to transmit, that device transmits at the earliest slot interval and waits
for the acknowledgement as in the case of the (normal) Aloha protocol. Again, if the data
was not successfully transmitted due to a collision with anotﬁer transmission, the source

device again retransmits the data later. However, in requiring devices to transmit only in

slot intervals, transmission collisions are restricted to complete packet collisions only,
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Depending on the mode in which the IEEE 802.11 MAC standard is
implemented, the device that broadcasts the beacon frames may differ. In the
Infrastructure mode (centralized-based mode) of the IEEE 802.11 standard, only the
Access Point (AP) device broadcasts a beacon frame during each TBTT. In the
Independent Basic Service Set (IBSS) mode (also known as ‘Ad-hoc mode’), every
device in the network will attempt to broadcast a beacon frame during each TBTT.
However, through contention, only a single device will be able to successfully send out a
beacon frame at each TBTT. During other times other that the T BTTs, the devices share
the medium access time using either a ‘Distributed Coordination Function’ (DCF) or a
“Point Coordination Function’ (PCF). The DCF uses a commonly known ‘Carrier Sense

Multiple Access with Collision Avoidance’ (CSMA/CA) technique. In order to provide
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Besides the IEEE 802.11 WLAN standards, IEEE has also defined standards for

a Wireless Personal Area Network (WPAN). One such WPAN standard is the IEEE
802.15.3 High Rate WPAN standard. In the IEEE 802.15.3 WPAN standard TDMA is
also employed in the MAC layer. The medium access time is partitioned into periodic
superframes. The IEEE 802.153 WPAN standard defines a centralized controlled
topology as its network topology. Devices generally may be classified as being a normal
operating device (DEV), or a device may assume the role of a Piconet Coordinator
(PNC). The PNC broadcasts a beacon frame once every superframe. Any DEV that
receives the beacon frame may choose to join the PNC’s network, termed a piconet,
hence forming a centralized controlled network that centres about the PNC. Fig. 7

illustrates a PNC 701 and DEVs 702 to 705 in wireless receiving range of the PNC.
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standard may operate in either of 2 topologies, namely a star topology or a peer-to-peer
topology. Fig. 9 illustrates the star and peer-to-peer topologies of the IEEE 802.15.4 Low
Rate WPAN standard, the position of the Personal Area Network (PAN) coordinator
within those topologies, and communication flow between devices.

The IEEE 802.15.4 Low Rate WPAN standard uses TDMA in the MAC layer |
similar to the IEEE 802.15.3 High Rate WPAN standard. In the IEEE 802.15.4 standard
devices may share the medium access time using the simple CSMA/CA technique.
Optionally, superframe structures may be used. The format of the superframe is defined
by the coordinator. As is illustrated in Fig. 10, the superframe is divided into 16 equally

sized slots. Superframes are bounded by network beacons, which are sent by the

coordinator.
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prioritized contention-based method, called Prioritized Channel Access (PCA), or a data
reservation method, called Distributed Reservation Protocol (DRP). The BP is dynamic
in length and consists of a dynamic number of BSs. The BP expands when new devices
join the Beacon Group (BG) and contracts when devices leave the BG. The BG is
defined as a group of devices which synchronizes their beacon frame transmissions within
the same group of MASs and which identify these MASs as their BP. When two or more
BGs come into range of each other, devices are required to coalesce to a single BP,
combining into a single BG. The BP of one of the BG will be expanded to accommodate

beacon frames of other joining devices from other BGs.
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positions such that a device, such as device 1303, is in broadcast range of both devices
1302 and 1304, then the beacon frames broadcast from the devices 1302 and 1304 will
collide. Both devices 1302 and 1304 will be unable to detect this collision as reception
during transmission is typically not provided for. In order for a device to receive at the
same time as that device transmits required extra complexity to be employed, which
includes the implementation of multiple antennas. It is assumed that beacon frames are
sent without contention, as contention will result in delays caused by contention backoff,
causing the timeliness of the beacon frames not to be guaranteed. The fact that device

1303 is unable to receive the beacon frames of both devices 1302 and 1304 is used by

certain MAC designs to provide feedback to devices 1302 and 1304 to inform those
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MAC design based on centralized control. Fig. 15 shows a wireless network topology

including 3 device 1503, 1508 and 1509 broadcasting their beacon frames. The wireless
ranges of those devices 1503, 1508 and 1509 are indicated by the boundaries 1512, 1513
and 1514 respectively. In a centralised model where devices 1503, 1508 and 1509 act as
central coordinators, devices 1504 and 1506 may be unable to communicate with each
other as those devices 1504 and 1506 are connected to different central coordinators 1503
and 1508 respectively, although they may be in wireless range of each other.

Another SOP problem exists for beaconing frame broadcasting devices 1508 and
1509. When 2 beacon frame broadcasting devices exist in the same wireless space, like in
the case of devices 1508 and 1509, one possibility is that one of the devices 1508 or 1509
will have to join the other network. Alternatively, some additional protocol is required to

ensure such devices can coexist together.
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For IEEE 802.15.3 High Rate WPAN, although support for QoS is present via
CTAP reservation, the protocol is also based on centralized control. Similar to the
infrastructure mode of the JEEE 802.11 standard, if the PNC is moved out of the wireless
network, or suddenly powered off, the network will temporarily cease functioning.
However in the IEEE 802.15.3 standard, another device can resume the role of PNC, thus

providing a mean for the network to continue functioning. The main problem with the

IEEE 802.15.3 standard is that of SOP discussed with reference to Fig. 15.
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still exists for a relatively low complexity medium access protocol that provides for

mobility, SOP and QoS.

Summary

It is an object of the present invention to substantially overcome, or at least
ameliorate, one or more disadvantages of existing arrangements.

According to a first aspect of the present invention, there is provided a method of
controlling medium access in a wireless network, said method comprising:

partitioning the medium access time into equal sized slots, a predetermined
number of said slots forming a superframe;

within each superframe and for a beaconing device in said wireless network,

designating one of said slots as a beacon medjum access slot for said beaconing device;
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Fig. 3 illustrates the manner in which CDMA allocates different codes to
different transmissions;

Fig. 4 shows the transmission of beacon frames according to the IEEE 802.11
standard;

Fig. 5 illustrates medium access using the Distributed Coordination Function
according to the IEEE 802.11 standard;

Fig. 6 illustrates medium access using the Point Coordination Function according
to the IEEE 802.11 standard;

Fig. 7 illustrates a piconet including a Piconet Coordinator and a number of
normal operating devices;

Fig. 8 illustrates the partitioning of a superframe defined by the IEEE 802.15.3

standard;
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Fig. 13 shows a beacon frame collision scenario whereby a common device is

present;

Fig. 14 shows a beacon frame collision scenario whereby a common device is
absent;

Fig. 15 shows a wireless network topology used to illustrate a Simultaneously
Operating Piconet problem;

Fig. 16 illustrates the manner in which the medium access time is partitioned into
superframes according to the present disclosure;

Fig. 17 illustrates a single superframe which is partitioned into A+1 Medium
Access Slots;

Figs. 18 and 19 illustrate 2 possible arrangements of Beacon Slots and a
Contention Access Period within the Beacon Medium Access Slot;

Fig. 20 shows an example network topology including a number of devices in a
wireless network;

Fig. 21 illustrates the arrangement of the Beacon Medium Access Slot of the
preferred implementation;

Fig. 22 shows another example network topology;
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illustrates 4 scenarios (cases) of possible data
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al gorithm perforned by each of
of a BMAS collision in the topology shown in Fig. 14;

Fig. 28 illustrates 4 scenarios (cases) of possible data reservation;

Fig. 29 shows a schematic flow diagram of an algorithm used by a RDEV to
make a data reservation request;

Fig. 30 shows a schematic flow diagram of an algorithm performed by each of
the RT_BDEVSs upon receiving a data reservation request from a RDEV; and

Fig. 31 shows a schematic flow diagram of an algorithm 3100 performed by each

RN_BDEVs upon receiving a data reservation request from a RDEV.

Detailed Description
A wireless medium access control (MAC) protocol is described which allows
devices to join a network in an ad-hoc manner. Software implementing the disclosed
MAC protocol resides in a control and timing section of the devices.
The devices within the disclosed wireless medium access control protocol are
classified as either a beaconing device (BDEV) or a passive device (PDEV). A BDEV is

a device that performs periodic beaconing. Beaconing allows other devices in range of
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fixed number of equal sized slots, called Medium Access Slot (MAS). The fixed number

of MASs in each superframe may be 8, 16, 64, 256 etc. Fig. 17 illustrates a single
superframe which is partitioned into (M+1) MASs. In order to synchronize the
boundaries of MASs between 2 or more devices that move into range an arbitrary slot
synchronization method is employed, as is known in the art.

Within each superframe, one. of the MASs is defined as a Beacon Medium
Access Slot (BMAS). The BMAS is composed of a plurality of Beacon Slots (BSs) and a
Contention Access Period (CAP). The BMAS is used by the BDEVs to broadcast a
beacon frame, as well as to provide medium access time for contention-based traffic
between devices. Each BDEV broadcasts a beacon frame in one of the BSs. The
particular BS used by the BDEV to broadcast its beacon frame in is selected randomly in

advance of the present superframe. The BS used by a particular BDEV for broadcasting
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imposed by the wireless medium access control protocol is that the arrangement adopted
has to be consistent. Figs. 18 and 19 illustrate 2 such possible arrangements of the BSs
and the CAP within the BMAS. In the arrangement illustrated in Fig. 18 (X+1) BSs are
followed by a single CAP making up the remainder of the BMAS. The arrangement
illustrated in Fig. 19 also comprises (X+1) BSs, but each BS is followed by a CAP.

The remaining MASs that are not defined as the BMAS are free to be reserved
for contention-free data traffic. All devices, that is both PDEVs and BDEVs, are required
to listen during all BMASs of the superframe for beacons as well as control frames or
contention-based data sent during the CAP.

To enable neighbouring BDEV as well as PDEVs to know which MAS is

defined as the BMAS, every BDEV broadcasts such information during their respective

beacon frames. For example, the BDEVs may broadcast this information using a BMAS
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network is shown. Devices 2001, 2002, and 2004 to 2007 are BDEVs, whereas device

7003 is a PDEV. The lines between the devices 2001 to 2007 illustrate their neighbour
relationships.

Consider the case where the PDEV 2003 wishes to make a reservation in order to
communicate with BDEV 2006. In that case the PDEV 2003 (source device) is the
RDEV. A data reservation procedure involves 3 stages, namely a request stage, a
response stage and a notification stage. In the request stage, the RDEV sends a
reservation request packet during the CAP of the RT_BDEV. The reservation request
packet at least identifies the destination BDEV of the reservation request. The
RT BDEVs are the BDEVs that the RDEV has to send the reservation request to in order

to be sﬁre that all BDEVs in the neighbourhood of the RDEV receives the reservation
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If all RT BDEVs accept the reservafion request and there are no objections from
any RN_BDEVs, the reservation request is considered to be accepted by every BDEV. In
the notification stage, the RDEV announces during the CAPs of the RT BDEVs the
outcome of the reservation request, that is whether the reservation request has been
accepted by all its neighbouring BDEVs. In the case where the reservation request has
been accepted by all BDEVS, all BDEVs announce the MAS reserved by the RDEV in
their respective beacon frames. The RDEV 2003 may then start using the reserved MAS
for sending contention-free packets to the BDEV 2006.

Having described the wireless medium access control protocol of the disclosure

generally, the preferred implementation of the same is now described. Fig. 21 illustrates

the arrangement of the BMAS of the preferred implementation, which contains 2 BSs
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empty MAS that can be allocated for contention-free traffic.

In order for each of the BDEVs 2202, 2205 and 2207 shown in Fig. 22 to
broadcast to neighbouring devices which MASs are reserved for BMASs, the BMAS
bitmaps as shown in Fig. 24 are used. In particular, 2401, 2402 and 2403 represent the
superframes 2305, 2306 and 2307 shown in Fig. 23 in bitmap form. The shaded blocks
correspond to the MASs that are reserved for BMASs as they occur relative to the
superframes 2305, 2306 and 2307.

Using the rightmost bit as the Least Significant Bit (LSB), the BMAS bitmaps of
superframes 2305, 2306 and 2307 are calculated as 0000000100001001,
0010000000100001, and 0000100100000001 respectively. Equivalently, the BMAS

bitmaps of superframes 2305, 2306 and 2307 may be represented in hexadecimal form as
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2506 and 2507 are calculated as 1100000001110010, 0101100000001110, and
0111001011000000 respectively. Equivalently, the data bitmaps of superframes 2505,
2506 and 2507 may be represented in hexadecimal form as CO0 72, 58 OE, and 72 CO
respectively.

A beacon collision detection method used in the disclosed wireless medium
access control protocol is next described. Beacon collision occurs when 2 or more
BDEVs choose the same MAS in access time, which may be different MASs within their
respective superframes, as their BMASs, and subsequently use the same BS to broadcast
their beacon frame. Therefore, to avoid beacon collisions, no two BDEVs may use the

same MAS for their BMAS. A mechanism is therefore provided to detect whether 2 or

more BDEVs use the same MAS for their respective BMASs. Consider the network
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In superframe 2 ADEV-1 and ADEV-2 still use MAS position 3 for their
respective BMASs. The BS ‘;o be used for broadcasting the beacon frame is randomly
chosen by each ADEV-1 and ADEV-2 during each superframe. Accordingly, both
ADEV-1 and ADEV-2 now use slot position 1 for broadcasting their respective beacon
frames. Again, a BMAS collision and a beacon frame collision have occurred which
prevents the PDEV 1303 from receiving the beacon frames correctly. The PDEV 1303 is
therefore able to deduce that a BMAS collision has occurred, and proceeds to announce
the collision in the CAP using control packet priority. Since both BDEVs 1302 and 1304
will be listening to the CAP regardless of the BS they used to broadcast their beacon

frames, both BDEV's 1302 and 1304 are thereby informed of the BMAS collision,
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In superframe 1 both ADEV-1 and ADEV-2 have chosen MAS position 3 for
their respective BMASs, as well as slot position 0 for broadcasting their respective
beacon frames. Even though a BMAS collision and a beacon frame collision have
occurred, those collisions remain undetected as the other devices 1401, 1404 and 1405 are
in broadcast range of only one of the BDEVs 1402 and 1403.

In superframe 2 ADEV-1 and ADEV-2 still use MAS position 3 for their
respective BMASs, but now have randomly chosen slot position 1 for broadcasting their

respective beacon frames. Again, even though a BMAS collision and a beacon frame

collision have occurred, those collisions remain undetected.
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wittlcl) ret:fgfengg ’lol Il*“lzl logw’ i1(1:I ﬁfeed%c%jseg %vi%e?eess medium access control protocol where
any MAS may be used as a BMAS, coexistence of devices 1508 and 1509 becomes
trivial. Both devices 1508 and 1509 simply select two different MASs to be their
respective BMASs, which allows devices 1508 and 1509 to broadcast beacon frames in
the shared wireless range. Devices in wireless range of 2 or more BDEVs 1503, 1508 and
1509, such as devices 1504, 1505 and 1507, are able to received multiple beacon frames
due to the fact that the beaconing frames in different BMASs would not collide. As a
result, devices 1504, 1505 and 1507 are not restricted to a particular centralized network.
This enables data exchange between such devices 1504, 1505 and 1507 and multiple
BDEVs 1503, 1508 and 1509.

The disclosed wireless medium access control protocol caters to data QoS

requirements due to the fact that MAS reservation is supported for data traffic. However,
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supported for data traffic. However,reservation of MAS
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ﬁgﬁ/cd:s@%@rlélﬁﬁremat RRAGoRch dtoheueetibiag BEIGY. Thi s

restriction avoids the classic hidden term nal problem

sinc 9’5? e%%]? @1? r@s%}vaﬁf)x? ag ﬁ@tseolf?m&lg?fﬁgﬁeﬁﬁﬂlgtr%aﬁon in the

are n I've 1 ndication of av 1ty of MAS
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as being used, for either BMAS or data, by any of the BDEVs in wireless range. In
addition, a reservation is only considered successful if all BDEVs approve of the
reservation. In order to achieve this, a PDEV makes a reservation by sending a
reservation request to the RT_BDEVs in their CAP.

Fig. 29 shows a schematic flow diagram of an algorithm 2900 used by a RDEV
to make a data reservation request. As set out above, the RDEV first ensures that the
MAS that it wants to reserve is not reported as being used. Accordingly, the RDEV
selects unused MASs in step 2910, and makes a reservation request to RT_BDEVSs in step
2920 by sending a request packet in the CAPs of those RT_BDEVs. The RT_BDEVs in
responds handle the reservation request in the manner described below with reference to

Fig. 30.
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P Fig. 30 shows a schemz(iet&ut?osxg diagram of an algorithm 3000 performed by each

of the RT_BDEVs upon receiving a data reservation request from a RDEYV in step 3010.
The RT BDEV determines in step 3020 whether the received reservation request collides
with any existing request. In the case where in is determined that no collision is present,
the RT BDEV sendslin step 3030 an accept responds packet in its CAP. Alternatively, if
is determined that a collision is present the RT _BDEV sends in step 3040 a reject
responds packet in its CAP. The RT_BDEYV then waits for a notification from the RDEV.

When the notification is received from the RDEV, the RT_BDEV determines in
step 3050 whether the notification indicates successful reservation, or otherwise. In the
case where the notification indicates success the RT_BDEV in step 3060 announces the

reservation in its beacon frame from the following superframe onwards. Alternatively, in
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schematic flow di agram of an al gorithm 3100 perforned

dRYRBRS RRNEREN G0 HRORLES B HBaidh, S RbdiBe b R Briicaton the

RN _BDEYV determines in step 3140 whether the notification indicates success. In the

case where the notification indicates an unsuccessful notification the algorithm 3100
terminates.  Alternatively, in the case where the notification indicates success the
RN _BDEY in step 3150 announces the reservation in its beacon frame from the following
superframe onwards.

Ending a reservation may be initiated either by the target BDEV or the RDEV by
sending an end reservation packet in the CAP of RT_BDEVs. All BDEVs (RT_BDEVs
and RN _BDEVs) subsequently will stop broadcasting the reservation announcement in
their beacon frames.

From the preceding description it would be clear that BDEVs may make use of

any MAS within the superframe as their BMAS for use to broadcast its beacon frames



RN _BDEV accesses in step 3120 whet her the request

causes any collision wth any BVMAS or data reservation
W0 bav/10@4present. I n normal circunstances the PCT/SG2006/000059

reservation will not collide with any existing

reservation seen by RN BDEV,gince the RDEV ensures the

requested MAS is not reported to be used in the first

an BotichaRetes o Focoronrn PlyfilE PRVERE B Raey Rove te

the sane or overlapped MAS sinul t.aneousl cayr
witeless (rewerkc wahoyth eespfing ey thsp PREYIRE T R g
in step 3130 by sending an objection packet in it
str@Afe. | Adihbc icenngetiibyhisiBis pehietedp AlBo0tereals Iioh%eefiefab adpmmon
does not cause any collision with any BVMAS or_a data
devies a6 \BIDEVS i loaderifor peazsantollisiens tohbe BrieBphky DPefiegsyare able to
waits for a notification fromthe RDEV with regards to
colBRrSHEE G3h AlitRe BDILEH theidpOireless earple. OWitthBDEVs randomly
notirfircation the RN _BDEV determnes in step 3140

sel\é@gttgh \%ﬁif%e?e%[tﬂ Qrhk % i(:?{tilﬁn the %hﬁélﬁ%ﬁles WHC RSS - asl FhdihBMASs, the

ere € no Ication i1 hdi cates an unsuccessf ul
notifjcatjon the al gorith .l es.
brquggﬁtwgp&bgchp %?aﬂlef ﬂ%nbu %%e%t%r)\ég]?ﬁg&ﬂ%’i fication

i ndi cates success the RN BDEV i tep, 3 .
the ledprrapiericrenites uNEHTER FPaRBeEoTh TR SHRHT eip and
superfranme onwards. Ending a reservation nay b d
madifitatimne dnd/ot Henges canthe madajtheretpmithgpt Qqﬁéﬂése%whe scope an
sendi ng an end reservation packet in the CAP of RT
spBREYshe iAldéntiBRENS ehBIdiRRMdheamillRNrEDEYs] neibsBglent | y
wi |l stop broadcasting the reservati on announcenent in
their beacon frames. Fromthe preceding description it
woul d be clear that BDEVs nay nmake use of any MAS
within the superfrane as their BMAS for use to
broadcast its beacon framesand control packet or
contention-based data traffic. Devices are able to
enter or |leave the wireless network w thout resulting
in the ongoing network to alter its superfrane
structure. Ad-hoc connectivity is thus achieved. Al so,
there is no need for a comon




device to BDEVs in order for beacon collisions to be
detected. Devices are able to communicate with
woredoriipdog2 BDEVS in their wirel ess range. Wth BOEMWS2006/000059
randomy selecting (different) MASs within the
superfrane for use as thei f2BMASs, the broadcasting of
beacon franes by nultiple BDEVs is enabled. The
f or egl fgingiescri bes only sone enbodi nents of the
present 1 nvention, and nodifications and/or changes
can be nmade thereto without departing fromthe scope
and spirit of the invention, the enbodi nents being
illustratiye.and not..restricti l.ai d
of  comprgeed 3 reBRPEBIALE! hieys'fn £ fiklss hendraltbiherho
said met hod conprising: partitioning the nedi um access
comppEng:nt o equal sized slots, a predeterm ned nunber of
said slots formng a superfrane, within e cfi ined
supepémtitingingritie froedivmpasgessntimgg gy peual iS#?egaff Pfsap rupdsdermine
networ k, designating one of said slots as a beacon
nuRBei sfisaiicstes Soraling a fuperfemnal beaconi ng devi ce;
broadcasti ng by sai d beaconi ng device, and during said
beac gpmiE didHuaRERESe Shdfor & bbapabiy deviveeint saidiwimless network,
devices in wireless range of said beaconing device. 2.
& ' i & Blos Rirdaiders@ing device;
e e AL o e e e A method
accor di 0 ¢l ai wher eijn .sali qﬁﬁﬁ% ' i access
sai d%ﬁ@gg%ﬁfnﬁi’ai%ﬁ%%aé%%g SP‘S{S“ éi}iagldpart ﬁag!ng%cﬁtm oeaglm ©
plurality of beacon slots and one or.nos.e sl at
s nlsacon DA {9 SROAEYERS it WRTIFSS TBE R g irdhd g ite.
wi rel ess range of said beaconi ng device, wherein one
of said plurality of beacon slots is selected by said
beaconi ng device for broadcasting its beacon frane. 4. )
A method natlest sicogling toctlainml 3whéreinesaid bedcan gnediwapsesss slot is
sl ot for broadcasting
designated randomly.

3. A method according to claim 1 wherein said access time during said beacon
medium access slot is partitioned into a plurality of beacon slots and one or more slots for
at least contention-based traffic between devices in wireless range of said beaconing
device, wherein one of said plurality of beacon slots is selected by said beaconing device

for broadcasting its beacon frame.

4. A method according to claim 3 wherein said one beacon slot for broadcasting

said beacon frame is selected randomly by said beaconing device.

5. A method according to claim 3 wherein said one beacon slot for broadcasting

said beacon frame is selected once for every superframe.



sai d beacon frane is selected randomy by said
beaconi ng device. 5. A nethod according to claim3
wob@raidd4xsai d one beacon sl ot for broadcasti ngPGEBG2006/000059

beacon frame is selected once for every superfrane. 6.

A met hod according to clai m-38herein the same beacon

slot within said beacon nmedi um access slot is used

within a plurality of superfranmes. 7. A nethod

according to claim3 wherein said one or nore slots

for ats, laAegeth H e | ¢ between devices,. . . )

in wrel ess rog%ggsfg%ﬁgs)gﬁ gﬁgggjcgﬁ%%ﬂ gleeﬁac%e |%§a"8§eS tp¥yithin said
; i.d.devices to contend for medi um

HRRn hedR Soctes 28 B u8G§%8 aifob20of siparBrmeenai ng

data packets. 8. A nethod according to claim3 wherein

said one or nore slots for at |east contention-based

traff c between devices in wreless range of said

beacofi Agawed @ecordingstecclaim 3 rvehersin spideotzeac mioteglots for at least

devices to contend for nedium access tine to be used

coRferfipnchapeshtrafficrippteteari dedcdsain veieslelisn@ngo Bt kalli RACHBIS device is

9. A nethod according to claim@8 whereln contention

ugedrbyrmdion moae ofsuid dévigs i@ Lot foPneRRfK Sl3sd Wiie  be used by said
hi gher priority than contention for medi um access tine

dévacesS@Nehdiflg dath Papagket s. 10. A nmethod according to
claim1 wherein"slots not designated as beacon nedi um

access slots are available to be reserved for
contention-free data traffic between devices in said

Wi reléesg nglt&%ﬁr K. cgjl. A get hod according to claim1l

wher el'ri * BEACThATHQI YRS '@ s'aim; & Whereim paid \ane airanerersdotadokat least

br oadcast during their respective beacon franes

Coﬂtﬁ“g%%?ﬁeerfre}fﬁé Senrdpviges ith Witelsss riveeeofbeih beaconing device s
desi gnat ed as beacon nedi um access slots for beaconing

usgeé by oee onmoretbeneoring devices tdicogtehd o iabdTirhlackfi8 i@k Yo be used by
beaconi ng devices within said wireless network further

salok wackeisg deviives figr sehding coRENPatiiene beacon frames
information identifying which slots have been reserved

for contention-free traffic between devices in

9. A method according to claim 8 wherein contention for medium access time
for control packets has a higher priority than contention for medium access time for

sending data packets.

10. A method according to claim 1 wherein slots not designated as beacon
medium access slots are available to be reserved for contention-free data traffic between

devices in said wireless network.

11. A method according to claim 1 wherein beaconing devices within said
wireless network broadcast during their respective beacon frames information' identifying

which slots have been designated as beacon medium access slots for beaconing devices.



said wreless network. 13. A nethod according to claim
1 further conprising the steps of: identifying by a
WO e@eilviony device that two or nore beaconi ng deUT/8€%06/000059

designated a sane slot as it eacon medi um access

sl ot; announcing said collision by said receiving

devi ce; designating by each of said two or nore

beaconi ng devi ces whi ch designhated the same slot as

its beacon nmedium access slot a different slot as its
beacodZnedi dninglbed secosdiag to glaiin dhrvderein headoyingateiricos within said
said two or nore beaconing devices the slot designated
viitelash anetwerkicfurthergbedéast dasing tiiseih espentivatisbaton HRERS Snformation
slot. 14. A nmethod according to claim11 further

idemtifying whicht shéts heDbeet freseret@Nfol bohtBRidIV e RAfdtHetdhdenevices in
beaconi ng devices that said plurality of beaconing

s&lavifdSs d8sjognat ed a same slot as its beacon nedi um

access slot; designating by each of said two or nore

beaconi ng devi ces whi ch designated the sanme slot as

its beacon nedium access slot a different slot as its

beacon, medi ym access s).ot; and announci ng by each of

sai d ??No orxr%“?tﬁo %caeﬁf%@ Cieém L Buther,eompriningjths stenspB d

by that bheaconing device as its beacon nedi um access

sl ot . Wsntilxmghsecaiving davirg the teloair more bakreniignevivies designated
identifying step includes receiving beacon franmes from
a gamneislphassits bipagrameediluntacces6 sloy et hod according to

claim7 the contention for nedium access tine for use

for datm@upeakedid toldsisNbS shidRecediRs HSAE;t he steps of:

sendi ng by a requesting device a reservation request

packedesidafiEbPEachRVITRaia8 8o Vr! | ’ . i i

reser vatgl(hon T e}guest i %le ntif ylnjélkge gﬁ%éog@%r%?ie%%wll}%cgod csignated the
sa?ﬂeoélﬁt' as its beacon medium access slot a different slot as its beacon medium access
slot; and

announcing by each of said two or more beaconing devices the slot designated

by that beaconing device as its beacon medium access slot.

14. A method according to claim 1 further comprising the steps of:

identifying by a plurality of beaconing devices that said plurality of beaconing
devices designated a same slot as its beacon medium access slot;

designating by each of said two or more beaconing devices which designated the
same slot as its beacon medium access slot a different slot as its beacon medium access
slot; and

announcing by each of said two or more beaconing devices the slot designated

by that beaconing device as its beacon medium access slot.



sending a responds to said reservation request by said
one or nore beaconi ng devices; collecting said

w0 e®pon®es by said requesting device; determ nP@ISG2006/000059
whet her all said responses ipﬂjpate acceptance of said
reservation request; announcing by said requesting
devi ce whether all said responses indicate acceptance
of said reservation request; and if said announcenent
i ndi cates that all said responses indicated acceptance
t hen jr?nounc’sr Agthed aseriingda clamnky wherteinesaichiglentifying step includes
reserved by said requesting device for data packet
TeGeABEPeAsPB framed from sait insdidsemerstlitng to cl ai m 16
conprising the further steps of: sending an objection
to said reservation request by one or nore beaconing
devi ces other than said one or nore beaconi ng devices

to whilgh saiAdme@deL¥&IiRR b SHHE : i i
col l ecting said objaectri o%s by SZ? gl\é?%aﬁeglg ]i,lrﬁ(g %q}llncr:lea;ccess time

fYNRE ?J){Hagf‘fr)]&kgﬁ{a%gﬁﬁsgﬂ[og %Oﬁ%’g%{sgﬁ % gtg }g%l hes whether all

said res ses I ndicate ace . Sai d reservation
requegénd?nd whet her anyﬁlqc))(géleectl ons has been received.

18, ASTRIME BY & FreGRing uRITRRFTYPIOR Lfieqnsst pagket to one or more
bdevi ces, wherein access in said wreless network is
B APIng desisen sug rereRigtion radest idantifing evwemiery wosedrsjots;
one of claims 1to 17.
sending a responds to said reservation request by said one or more beaconing
devices;
collecting said responses by said requesting device;
determining whether all said responses indicate acceptance of said reservation
request;
announcing by said requesting device whether all said responses indicate
acceptance of said reservation request; and
if said announcement indicates that all said responses indicated acceptance then

announcing by each beaconing device the slots reserved by said requesting device for data

packet transmission.

17. A method according to claim 16 comprising the further steps of:

sending an objection to said reservation request by one or more beaconing
devices other than said one or more beaconing devices to which said reservation request
was sent; and

collecting said objections by said requesting device;
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wherein said determining step determines whether all said responses indicate

acceptance of said reservation request and whether any objections has been received.

18. A wireless network including a plurality of devices, wherein access in

said wireless network is controlled according to the method according to any one of

claims 1 to 17.



