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communi cati on between devi ces over the sanme channel in

a Wrel ess Personal Area Networks (WPANs) environment,

and to a device capable of wireless communication with

ot her devi ces over the sarre channel in a WPANs
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Piconet Coordinator (PNC). A PNC typically broadcasts a beacon frame once every

superframe. One or more DEVs, upon hearing the beacon frame, may typically choose

to join the piconet of the PNC piconet and hence, forming a typical centralized controlled
network centering about the PNC. Within each superframe of the IEEE 802.15.3 MAC
layer, the medium access time is typically furthér divided into a beacon slot, a
Contention Access Period (CAP) and a Channel Time Allocation Period (CTAP). The
beacon slot is typically used by the PNC to broadcast a beacon without any contention.
The CAP is typically used by the PNC and the one or more DEVs for transmitting
command/response or contention-based traffic. The CTAP is typically divided into
multiple slots reserved by the PNC for the one or more DEVs for contention-free

communication.
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Another problem when utilising typical WPAN IEEE standards for a WPAN is link
reliability. A typical WPAN may have a poor wireless link between a source device and a
destination device that may cause the destination device to receive missing or corrupted

‘data packets during communication. It has been recognised that environmental
obstacles or conditions may affect reception at destination WPAN devices.

Hence, there exists a need for a method or system to address at least one of the
problems above.



dat a packets during comuni cation. It has been
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Hence, there exists a need for a nethod or systemto
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accordance with a first aspect of the present
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The announcements may include route redundancy (RR) information and the
WPAN control devices listen during contention access periods (CAPs) of one or
more other WPAN control devices for RR contention based data (CBD) and the
listening WPAN control devices may repeat said RR CBD in a CAP allocated by said
listening WPAN control devices based on the RR information. -

The medium access time may be partitioned into one or more control medium
slots (CMSs) and one or more extension medium slots (EMSs), and the WPAN
control devices may be restricted to transmit network control information within
respective CMSs and EMSs.



slots (CMss) and one or nore extension medium slots
(EMss), and the WPAN control devices may be restricted
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restricted to be equal to a integral multiple of the minimum superframe duration.
The medium slot boundaries used in different WPANs may be synchronised.

Each announcement may comprise a list of WPAN control devices within a
radio range of the respective announcing WPAN control devices.

The WPAN devices, one or more WPAN slave devices, or both, may be
listening to beacon frames of one or more of the WPAN control devices based on
the list of WPAN control devices.

In accordance with a second aspect of the present invention, there is
provided a system for wireless communication between devices over the same
channel in a Wireless Personal Area Networks (WPANSs) environment, the system
comprising: one or more WPAN control devices broadcasting announcements, each
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and the route redundancy control unit may repeat data sent during said RR CFD
allocation in a matching RR CFD allocation allocated by the route redundany control
unit based on the RR information.

Said announcements may include route redundancy (RR) information and the route
redundancy control unit may listen during contention access period (CAPs) of one or
more WPAN control devices for RR contention based data (CBD) and may repeat
said RR CBD in a CAP allocated by the route redundany control unit based on the
RR information.
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control unit based on the RR information. The wirel ess
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The or a medium slot management unit of the wireless medium access control unit
may identify a minimum superframe duration of the WPAN control devices, and may
restrict the superframe duration of the WPAN control devices to be equal to an

integral multiple of the minimum superframe duration.

The or a medium slot management unit of the wireless medium access control unit

may synchronise medium slot boundaries used in different WPANS.

Each announcement may comprise a list of WPAN control devices within a radio
range of the respective announcing WPAN control devices.
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Figure 3 is a schematic diagram illustrating medium access slots of two WPANSs
partitioned without synchronisation in an example embodiment.

Figure 4 is a flowchart illustrating the process of sending a data packet using

route redundancy in an example embodiment.

Figure 5 is a flowchart illustrating the process of receiving contention-based data
from a primary control device, and repeated contention-based data from a secondary

control device.

Figure 6 is a flowchart illustrating the process of repeating contention-based data
by a control device in an example embodiment.



(WPANs) environnment in an exanpl e enbodi nent. Figure

10 is a diagram showi ng a configuration of a wreless
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the configuration within a wirel ess nedi um access
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devi ce e.g. 114, 116, 118. A slave device e.g. 114 is
conmuni cat e with its associated control device
DE'@”bEDﬂ’éSCRfPTPé“ exanpl e embodi ment, with reference to
Figure 1(b), the separate V\PANS e g. 102, 104, 106 and

10§'hg rega%)élteegnqgoddlment d%sw?beg her an p¥ov€ er ar\n mneghod and a system

dev

for network extension and route redundancy in a WPAN environment. Route redundancy
can be used for improving link reliability between WPAN devices.

In the example embodiment, to support Mesh Networking, a distributed medium
access time sharing scheme is provided where devices from different WPANSs can share
the medium access time. In the example embodiment, the sharing and partitioning of the
medium access time is carried out by utilising customised beacon frames that are
broadcasted by control devices. Network control information comprising information of
other control devices in a neighbourhood and data repeating requests are announced in
the customised beacon frames in the example embodiment. Broadcasting of the
customised beacon frames can allow WPAN devices to extend the network by
establishing associations with other control devices based on the network control
information. Route redundancy can also be achieved by using control devices to repeat



nei ghbour hood 120 by sharing the medi um access tine.
The nei ghbour hood 120 conpri ses the area where the
walewroed7€. g. 110 and 118 can e.g. conmuni cat eP@I/$6G2006/800146
anot her. In the exanpl e enbodi nent, within the
nei ghbour hood 120, a slave device e.g. 114 can
associate with a secondary control device e.g. 110, in
addition to being as h a primary contrql
data oot en dnfgrmananiAsteaiTh Y THERMeviirn 4o BE fupipRi<efbeacon
frambd1e primary and secondary control devices e.g. 110,
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Turnin re he exanpl e enbodi ment,
devigeRe-fe f‘uﬁ%dggé @?bﬁgﬁ?athZé partitioned. The nedi um

access tlne 200 conprises control periods terned

202 an€oH 5%589%%*"%&“ glindy g SecgpfSoRigtces

e.g. 206 of the |MA€| | gymr, 4085 e ontrol devi ce e g.
110 (Figure 1). ffenmedf um@cCess Ul 200 is further
partitioned intq@ &EXfgension [VMedium SIpts (EMSs) e.g.
210 and Inactivdg Bedium Sidts (BMss)te.g. 212. The
EMSs e.g. 210 cq4n4be reserved by a cpntrol device e.g.
112 (Figure 1) flof e . g ~content®iDn ffee

conmuni cati ons, lafd- gred-wi-thl a CFP e.g. 214 of
the MAC 216 of tlhdi—teen deyfee—{ n the
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In the example embodiment, as illustrated in Figure 1(b), network range
extension is achieved for each of the original WPANs e.g. 108 by utilising intermediate
devices e.g. 112, 114 between a source device e.g. 118 and a destination device e.g.



exanpl e enbodi ment, that control device can allocate

Guaranteed Tine Slots (GISs) within the EMS 210 to be
W@s®7mosEdd t o ot her devices that have request edP€DB8G2006/000146

mediumtine reserved for contention-free data

communi cation. The I MSs e.q@ 212 are aligned with MAC

Iayer peri ods not used for communication purposes I n
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1). contention-based data is broadcasted. It is recognised
that different control devices e.g. 110,112 (Figure 1)
may have different superfrarre durations. In the
ex Fhp heedrmbactiese fime 200 ds dirthee partiioned frte Exdgnsionyiediyrg idots

I tj ol
(EMQ%S%S%&%\dgmcEW?@ﬁhiﬂg':%ﬂé (mﬁé'ég d oé’ ﬁzoﬁe@%@?)feggz??o can be
resemeldtbycd camtmi device eqgnd 1RI(Figure Héf(ﬁ@rﬁg@pﬂt@lﬂthﬂérqei gofypnications,
and eaiéf *\?ﬁ* r3@Shf el H\ﬁAéfﬂéeoﬂMEaﬁbbrﬁrbl daﬁ@e In the

nis equa he ro uct
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requirenents in erent enbodi nents
timet nieeerwed forrontetion-fee ﬁéﬁ&%ﬂ‘ﬁ?ﬁaﬂ%ﬂ'@oﬂ&%? Os 332 ki F{H%Te"
wﬂh?ﬂ&b% ﬁéibh@ﬁoth@é@fbr@amm?éﬁmimpoéebe duration of
S e.g.

can be relatively small. As anot her
exanple, if 10 control devices are to be accommodat ed,
N shend éxéiﬁplecamadodtrﬁemr ther earirel deviea caf.alson utilise the medium

acce:s)égp lz;iiz\% i tb?e l?!}ng the ZETPﬁ%r cogtrolzﬂ‘l‘f-‘)on%g@or{ I?r%né&@&on data
transmission or both. Thus, the EMSs e.g. 210 can be used by the control device for
different purposes such as e.g. dividing the EMS 210 into a plurality of CFP slots,
running a proprietary access protocol in the EMS 210, or if desired by the control device,
using the EMS 210 for an “extended” CAP where contention-based data can be
transmitted. In the example embodiment, the control device can allocated the EMSs e.g.
210 from the IMSs e.g. 212 when additional channel time is desired.

In the example embodiment, the alignment of the beacon slot e.g. 204 at the
beginning of the CMS e.g. 202 facilitates that network control information can be



same duration as the CMSs e.g. 202. The medi um access

time 200 is thus partitioned into equally sized
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access time.

Synchronisation may e.g. be based on a synchronisation counter system in an
example embodiment. Returning again to Figure 1(a), each device e.g. 110, 115 keeps
track of a synchronisation counter. The counter may e.g. be 16-bit, 24-bit, 32-bit or of
any number of bits depending on implementation. The value of each synchronisation
counter is set to a zero value when each device e.g. 110, 115 is powered up. For each
control device e.g. 110, the synchronisation counter is incremented each time the control
device 110 transmits its beacon frame. Thus, the synchronisation counter of each control
device e.g. 110 is incremented once for every superframe of each control device e.g.



device 110 will adopt the higher counter vaue
recei ved. Control devices e.g. 110 hearing anot her

w@ooedl7devi ce' s e.g. 112 beacon adopt the hiBEESG2006/000146
counter val ue between the two control devices 110,
112. In addition, the contyol e device e.g. 110 may
send an explicit notification to informthe other
control device e ter va
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control devices e.g. 112
In the example embodiment, MS collision can be detected by two processes.
One process is to listen to the beacon frames of the control devices e.g. 110, 112 of the
joining groups of devices. As the CMSs and the EMSs are announced in the beacon
frames, MS collision can be determined from the network control information in the
beacon frames. Such a detection process may not detected certain MS collisions, e.g.
CMS-CMS collision, or EMS-EMS collision between two slaves devices in the absence

of their respective controller devices.

However, the second process in the example embodiment is to detect repetitive
failure in data exchange or failure to receive beacon frames of the control devices e.g.



within radio range of the control device e.g. 110 is

i ncluded in the beacon frame. In addition to the |ist
w@boocoesirol devices, information relating to tPer/SVBH6/000146

e.g. 202 (Figure 2) and the EMSs e.g. 208 (Figure 2)
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of radio range of the slave device 116. An alternative way to create a secondary

association is for the slave devices e.g. 114 to scan the communication medium to

detect other control devices e.g. 110 within radio range.

In the example embodiment, to support the Mesh Networking in the
neighbourhood 120, the slave devices e.g. 114, 116 first listen to the beacon slots e.g.
204 (Figure 2) and any contention-based data in the associated CAPs e.g. 206 during
the CMSs e.g. 202 (Figure 2) of the primary control devices e.g. 112. In addition, the
slave devices e.g. 114, 116 also listen to the beacon slots e.g. 218 (Figure 2) during the
CMS 220 (Figure 2) of the target secondary control devices e.g. 110, if in radio range. In
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the custom sing of beacon frames to support route
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that used in a typical DSR routing protocol. The address table, termed as a Routing
Table, can be used to keep track of e.g. which of the repeater control devices e.g. 112
has repeated the data.

In the example embodiment, the TTL value prevents infinite repetition and stops
the repeating of the data when the TTL value is decremented to zero. In the example
embodiment, the Routing Table is used to contain a list of device identification
information for repeater control devices e.g. 112 that have repeated the data packet. The
RRReq field initially contains an empty Routing Table when requesting for repeater



control device e.g. 112 adds its own device
identification information to the Routing Table. The
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Routing Table. If the TTL value has reached a value of zero, the contention-based data
packet is not repeated. Similarly, if the Routing Table contains device identification
information of the CBD Repeater e.g. 112 and that the contention-based data packet is
not to be repeated by the corresponding device identification information, the contention-
based data packet is not repeated by the CBD Repeater e.g. 112.

In the example embodiment, when the contention-based data is to be repeated,
the CBD Repeater e.g. 112 customises its beacon frame in the beacon slot e.g. 204
(Figure 2) to contain a notification field to announce that there is a contention-based data
packet to be repeated in the following CAP e.g. 206 (Figure 2) during the CMS e.g. 202
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contention based data directly. At step 506, the receipt ends.

On the other hand, at step 552, the receiving device listens for a beacon frame
from its secondary control device. If the beacon frame includes a notification of repeated
data present at step 554, the receiving device listens to the CAP of the secondary
control device at step 556 and receives the repeated contention based data at step 558,
before the process ends at numeral 560. If no notification of repeated data is present at
step 554, the receiving device does not listen to the CAP, and the process ends at
numeral 560.
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GTS request command coupled with an additional RRReq field. In the example
embodiment, a GTS allocation request command coupled with a specified RRReq field
results in a “Route Redundancy GTS’ (RRGTS), instead of a normal GTS, being
allocated in the medium access time e.g. 300 (Figure 3) for the sending control device
e.g. 110. For repeating purposes, the RRGTS is announced by each repeater control
device e.g. 112 in its beacon frame together with the RRReq field. In the example
embodiment, when contention-free data is to be repeated, the repeater control devices
e.g. 112 activated to repeat contention free data in RRGTS are termed as “Contention-
Free Data Repeaters” (CFD Repeaters).
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nelg‘hB6ur|ng control devices. If the RRGTS allocation is not directed at the current
control/slave destination device at step 804, the control/slave device ends listening to
the particular RRGTS allocation announcement at step 810.

Figure 9 is a flowchart illustrating a method of wireless communication
between devices over the same channel in a Wireless Personal Area Networks
(WPANSs) environment in an example embodiment. At step 902, announcements
from one or more WPAN control devices are broadcasted, at step 904, each
announcement is provided with an announcement portion for announcing
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The gqir@ig&p medium access contro [}M 1&6)30 %o%lpr“?s%sco r]&lp(?a iéa%iog'lgétg a11XIRX
control unit 1102, Wireless Medium Access Management control unit 1103, Beaconing
RX/TX control unit 1104, Medium slot management unit 1105, Route Redundancy
Control unit 1106, Medium Slot Announcement control unit 1107, Medium slot
Reservation control unit 1108 and Physical Layer (PHY) frame TX/RX control unit 1109.
The Application Data TX/RX control unit 1102 receives data packets from application
unit 1004 (Figure 10) and adds additional control information and/or performs
fragmentation if necessary. In addition, the Application Data TX/RX control unit 1102
receives data frames meant for application unit 1004 and merges fragmented data (if
any) and sends the data to application unit 1004. The Wireless Medium Access
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The method and system in the example embodiment above can be applied to
any WPAN system including the IEEE 802.15.3 and IEEE 802.15.4 MAC standards. For
example, in the IEEE 802.15.3 context, a DEV may be able to transmit to multiple PNCs
and in the IEEE 802.15.4 context, a RFD may be able to transmit to multiple FFDs. Both
of these are not supported by the current standards. It has been recognised that current
IEEE standards typically do not support the above.
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algorithmto perforn1outh|nﬁ medi um sl ot reservation
asttwall be sppresiated by & nerson siillerbin the At dhat RigRsrous vayiations

and/ﬁ‘iﬁ‘&?{ﬁ%%'ﬁﬁr gfﬁsﬁé Yr‘%tdbqe RO bidsk Rl &ion a'Ehﬁ'loWﬂme thar@ecn‘"lc

unit 1109 receives fragg% |¥ qﬁ dl
embbdirments osithout daparting from hei RitePT199PPS e dorraloh As asdly
descﬁb&?%@t rés%n?@mﬁ@cmhieﬁ@tdr@ Nhétafore, N8 Bk aonsideledrin alb réspicts to

any oth er control information to be processed by

be illptrative aad neldeeifi¢tN€cess control unit 1003. The net hod,
system and devi ce descri bed herein can enable a WPAN-
device to be able to conmunicate with any device in a
nei ghbour hood. I n addition, WPAN devi ces can determ ne
the exi stence of other WPAN devices that are 2 hops
away, hence providing support for network extension.
The exanpl e enbodi mrent can al so enabl e WPAN devices to
be able to enhance link reliability during data
exchange for both contention-based data and
contention-free data by utilising route redundancy.
The nethod and systemin the exanpl e enbodi nent above
can be applied to any WPAN system i ncl uding the | EEE
802. 15. 3 and | EEE 802. 15.4 MAC standards. For exanpl e,
in the | EEE 802.15.3 context, a DEV may be able to
transmt to multiple PNCs and in the | EEE 802.15. 4
context, a RFD may be able to transmt to nmultiple
FFDs. Both of these are not supported by the current
standards. It has been recogni sed that current |EEE
standards typically do not support the above.lt wll
be appreciated by a person skilled in the art that
numer ous vari ations and/or nodifications may be nade
to the present invention as shown in the specific
enbodi ments wi thout departing fromthe spirit or scope
of the invention as broadly described. The present
enbodi nents are, therefore, to be considered in al
respects to be illustrative and not restrictive. CLAI M5
1. A nethod of wreless conmunication between devices
over the sane



channel in a Wreless Personal Area Networks (VPANs)
environnment, the method conprising the steps of:
whe@atesss i ng announcenments from one or nore VWRANMSG2006/000146
control devices; providing in each announcenent an
announcenent portion for agnouncing information about
one or nore WPAN control devices of a WPAN ot her than
t he WPAN sai d respective announci ng WPAN contr ol
CLAUMSI ce bel ongs to; and partitioning medium access tine
for thﬁ conrugication bet ween t he devi ces over t he
same channel based on the.announcenent
1. asAcMmethasd of WirglessmCoMNYRGaaR RYWSEY sﬁ?‘?}véce(?n 8v%r rtTI‘Tarr‘%) :%%e
Char@%'e tngg V_ViPé}é%sCP&tsbtﬁiliql Megl mworft (VeSS evirgnoient the omthod
vice to another device based on the
compiifitdHeesiteRft ¥ 3. The nethod as clained 2, wherein
S ab:@aamug @AABuTcenients focte onewr enare WV GoRtrglRRYyices;

t d
R e e Ny
. .inforkiagion reboat on® e RARPANVESNL cottral alevises of @aVVHAN el than the
WP/Q{I] Jé g% ﬂvg‘ aﬁﬁ%@hﬁ%ﬂ%o%{%ﬁ&é&\ o tBRarfdD

Ina matc | ocati on allocte
bypamtlmlh@madngn amssdtm fasIthe sompsiogtare Relypen ﬁRV'CeS

oveljv\ﬂée gélrﬁgtdhgﬂnel%asgcj@n R AbuReribmsed in claim 2,

in sald announcenents include route redundancy
(RR) information and the WPAN control devices listen

2. dufrh0Gn&RB4 @Rt diSmeacHeaSinPal lﬁ,ﬂﬂﬁr (c.GﬁdBﬁﬁl)smgf or@ner atoramfdhe
ot her WPAN control device ont entl Q b%%‘?,%
W AR R relsisyicaR ae S THLES G BTN O B2 BU G based
on th&BSuneaimen8R CBD in a CAP al | ocated by said
l'i stening WPAN control devices based on the RR

information. 5. The nethod as clained in any one of
3. thgnhgr eeadidngs ctiainesl, 2nhenertin shid aeIbuncemediss ndudee route

ed j.ntqg r
re dn.!reﬁgg)j Fg‘%b‘"g‘ﬁ h $ 'é%ﬁé’ﬁ%"g'ﬁﬁ?m% Rl $lta E?F‘DZE\ <§&a@ib§°1 by at
leas@Ble WWRRANEbhIDE devicehand themmei csrerscpreg.tVPA& androt ﬁ@vnwsAWanng
said; éﬁlntglhﬁlg?m ts ?gpf%att Aald 8 Huking SLIORK SHIF bli&ation in a matching
RR CFD allocation allocated by said hearing WPAN control devices based on the

RR information.

4. The method as claimed in claim 2, wherein said announcements include
route redundancy (RR) information and the WPAN control devices listen during
contention access periods (CAPs) of one or more other WPAN control devices for
RR contention based data (CBD) and the listening WPAN control devices repeat
said RR CBD in a CAP allocated by said listening WPAN control devicés based on
the RR information.

5. The method as claimed in any one of the preceding claims, wherein the
medium access time is partitioned into one or more control medium slots (CMSs)
and one or more extension medium slots (EMSs), and the method further comprises



respective CMss and EMSs. 6. The nethod as clained in
claimb5, wherein each CMS conprises at | east a beacon

wo e@mmosif4 one of the WPAN control devices. 7. HEESG2006/000146
nmet hod as clainmed in claim6, wherein each CVS further
conprises a CAP of one of 4she WPAN control devices,
and the nethod further conprises performng CBD

transm ssions within the CAP duri t he . 8. The .. .
restinting Sup YUPAN Fone dayicaRo JOSEH THHPHRSRRTED Informapg Hgihin
respE&NRCAEE@nBEMSY. M ng CFD transni ssions and/or CBD

transm ssions wthin the EMSs. 9. The nethod as

claimed in any one of clains 5 to 8, wherein the
6. NEUhe MAKEESS clair@ irsclhint Bheherein ach OMSI compasesat least a

nore inagctive [ sl at | NBs), and the nethod
beagan, ffamas o %?ﬁtggw gg@(ﬁg@g@gg@r nmore of the IMSs to
each function as a CVM5S or EMS in the event of

collisi . . i .
7 oIk o P S e e ik St o
.CAP5 of @n@, ofities dVRANacentehrsviseemant - bienpethodsfyriher comprises

perfé)rﬂﬁﬁ# EBD s%or%r\ﬁ? ERPYubdg WRADMSoNt rol  devi ces
W g t

n
n radi o range o e announci ng WPAN contro
device. 11. The nethod as clainmed in any one of the

8. Pr¢6&9h8Mo8! & BRimdd!it Bay &RTRF ickimg 5 dert,i fuytherg camprising
m ni mum super f rane dur at olﬂ of the. \APANhCOtBt{EI‘R}J) s
perforaUng 65 D tEeTHiesaNs ACY (- B SonEpEE o M PR ERSS of
the WPAN control devices to be equal to a integral
multiple of the m ninmum superfrane at,i T :
9. nedhednethod as; ﬁ%‘H‘%gn'na?ﬂy 8'5 °Ef°?a€'ﬂid°g§°e§e§)i“ﬁbel‘§f‘%‘? %dlum
accdssrtinieis faAnaT pasiitivges e bneor siang inaetiveimesliun slots (IMSs), and
boyn i.es used.in diffe VIPANS .
the '@Pﬁwﬁ‘%”ﬁ?{ ANPTERR S‘S‘Fc?’ﬁ{eg'gér eLeq naf %‘%AM%%%EFEI?}@ Sn as
a CHscér EMSonrthe mrant afaupisiondsetacen SMS$, EMB erdimth of different
Wp'gfﬁ\/i ces within a radio range of the respective

Founci ng WPAN control devices.14. The nethod as
clainmed in claim13, further conprising the WPAN

10. 48 8eﬁ'retrﬂ{be ar cl'gmiéan \ﬁPA-!\\HSySl %€ ofl QMikRS 5 & POWhRerein each
i sténi ng o Beacon rames of one or
announcement comprises the location of CMSs and EMSs used by WPAN control

devices within radio range of the announcing WPAN control device.

11. The method as claimed in any one of the preceding claims, further
comprising identifying a minimum superframe duration of the WPAN control devices,
and restricting the superframe duration of the WPAN control devices to be equal to a
integral multiple of the minimum superframe duration.

12. The method as claimed in any one of the preceding claims, further
comprising synchronising medium slot boundaries used in different WPANSs.

13. The method as claimed in any one of the preceding claims, wherein each
announcement comprises a list of WPAN control devices within a radio range of the
respective announcing WPAN control devices.



nore of the WPAN control devices based on the |ist of
WPAN control devices. 15. A systemfor wreless

W@ oWmes1cat i on bet ween devi ces over the same cheEm®61006/M00146

a Wrel ess Personal Area Networks (WPANs) environment,
the system conprising: onggor nore WPAN contr ol
devi ces broadcasting announcenents, each announcenent
bei ng provided with an announcenent portion for
announci ng i nformati on about one or nore WPAN contr ol

14. deyYh& afetitdd as \ARANegtMm @Falnﬁ han further \ABAYSrisiag the AAPANt dexices,
announci ng. WPAN cont r ol

bel o
one on P ANFAOH BAUP upPEey BRibs FRPARS 19 heaton R aedLg S or
moréd bhBe VIPANIRNEENIavites dhabahom étetist nf YWRAN eonted devigas:
t he same channel based on the announcenents. 16. A
devi ce capable of w rel ess communication with other
15. demi sEsteravesr Wirelesanmnuhanicagion hetweginr dpdces Ryes dha| same

cha%ﬁm %wr%les%P% oAnNF’)\re%nNéMwPNF’Ag{%o gﬁde‘?ﬁent the system

FAanecel ver uni t casti ng
compriziogincenent s when the device functions as a WPAN

cophd Ql ﬁin%t’é Q&Pﬂﬁd cbfol TRERIY | YBaBERMAS aé{ﬁc:fﬂlﬁcements each
anhouncnen

rom ot her WPAN control devicges,
annduncement theing rroyided Ao @ic BRBAHNGEMENE r RAIEER | %ra"lﬁ‘ﬁl‘i’c'"g

mfonﬂ{a@h AR ufBnaHIAHBEE VAN esrﬁttrdl Hevices GENNYUPEIN ngher than the
or nati on about one orAﬁ) AN .cont.rol devi es of

WPAN ppinNespasive eRAPURGNY HBAN cotrg! deNice ReIPRgR 1 B
t hﬁ/thel%:ﬂ ({0} }M?‘N Cdnfrer devided @arbﬂlc:jreheﬂedlnndacnesadmes@r the
contral uni or i f1oni i um ac ti o)
compriicalian RetwWeen o %({eﬁ'cﬁe ‘fﬁqhﬂf cecg] ggﬁgr b?ﬁ%J sé'\qrrethe
annélieffintdhased on the announcenments. 17. The device as
clainmed in claim 16, wherein the wrel ess nmedi um

access control unit conprises a route redundancy
16. COAL g®Vicel rcuabatbler off wirelasss wbmmunicatian awith ofeit drvicegeNes dhe

| samf7cs’hed OF e\é\@rl !}%g ESOGHA Srdd- NeWSrkge(ygﬁRNgﬁeﬁJll%'th the

ecel ved announcenen i ncl ude
device comprising:

a transceiver unit for broadcasting announcements when the device functions
as a WPAN control device and for receiving broadcasting announcments from other
WPAN control devices, wherein in each transmitted announcement the transceiver
unit: provides an announcement portion for announcing information about one or
more WPAN control devices of a WPAN other than the WPAN said device functions
as the control device for; and

a wireless medium access control unit for partitioning medium access time for
the communication with the other devices over the same channel based on the
announcements.

17. - The device as claimed in claim 16, wherein the wireless medium access
control unit comprises a route redundancy control unit for retransmitting data to
another device based on the announcements.



route redundancy (RR) information and a RR contention
free data (CFD) allocation by at |east one WPAN
weonwnad17devi ce, and the route redundancy contPCI/SGMI06/000146
repeats data sent during said RR CFD allocation in a
mat chi ng RR CFD al | ocati onygal | ocated by the route
redundany control unit based on the RR i nformation.
19. The device as clainmed in claim 17, wherein said
18. anfioe tewicerass claitaedi 48, Mberan saluFReAIVEY FRRpNcements include

rout{a 'Fécﬂfnﬁgﬁ%pikﬂr\qférﬁgtléﬁ 4h& o RAWAENGYn Geatdath (OHD) allocation

contention access per

by apfeagbere WEAN! @@ﬁfql sevigesandtherrgyterked %E%‘P%}GFPB 0'6%&899"’“3
datagéén@ diiRPai@ KR CEpealiceatich  RRatdhihg RRECKRIladdtion atlechted

route redund t | L d the RR
by thaestciatanysmnIPha et ordie BRiaaafitnony  one of
clains 16 to 19, wherein the wirel ess nedi um access
con rol unit c ri,ses.a 0
18. fofr BAVICEi ThiC %Bg?ﬂjnﬁiﬁl?’nﬁfacc '%lin %?'%%{gg%ﬁg”@%cmde
rou*H%&- ALY QRRl)mnﬂ‘otIT’ratﬂdmasd (tIGMle)te anduma@cm rcompypk unit listens
dU"PQ] FB&ﬁ’B‘fo‘?nnogg%%rsg me?log EAH@@? dne WP RIdRE r\‘NpﬁNV\EHrJfroF 88\%& for

IOﬂS aré restricted to wt
RR berstp&um vascGNBda :@BDEHBQ repeats sFHRR&BR dn aLAR z%"ﬂ'i@ded by

the foute e%bﬁagn%ecomgrlﬁ%\}g A%%ggbﬁ%lﬂ?@mrhﬁ%n.at | east a

eacon devi ce. 22. The device
as clainmed in claim2 1, wherein each CVM5 furt her

20. ©OftHE éa%?ﬁe sCé‘anQafd g BANGE eRirmeH 646 VIS avhereid thiierireless
urt rrFrl ses_performn ﬁ"l’% transm SS{ MR for
mediim hAPESSR cCanif! feMMiseER, mediumyfloly mAnagemen
rtgioﬁingfiﬁe 'n{éfdﬂ.l?ﬁ! a@%é;ssof imé lirtb ohe 20 rﬁdreZ:gPtrmhaeélum $lhts (CMSs)
evl ce perforns t nsm Si o n
andt PRA sPh ggcprgngxwpgﬂpnn} ts géMg?)n e&hs@ﬁgeneévsvork control
infofrh@ioMBEhnisisdibhsaire rétftrlﬂéﬁtdmltﬁﬁﬁ réspe2five GMSsaand EMEs.
medi um sl ot managenent unit further partitions the

medi um access tinme into one or nore inactive rrpdl um
21.sl ahe c(évl@sés claintedsial agitrs2@nehareinneach GF1St ¢amprigiss at deast a

veagif frropan 2y b ol B e, or both of di 11erent
WPANs. 25. The device as clained in any one of clains

22. 20 'IIh% dlzeé\l/ice%eﬁlgirﬂec? ﬂFBIaim 21, wherein each CMS further comprises a

CAP of the WPAN control device, and the method further comprises performing

CBD transmissions within the CAP during the CMS.

23.  -The device as claimed in any one of claims 20 to 22, wherein the device
performs CFD transmissions and/or CBD transmissions within the EMSs.

24.  The device as claimed in any one of claims 20 to 23, wherein the medium
slot management unit further partitions the medium access time into one or more
inactive medium slots (IMSs), and selects one or more of the IMSs to each function
as a CMS or EMS in the event of collision between CMSs, EMSs, or both of different
WPANSs.



announcenent conprises the |ocation of CVMSs and EMSs
used by WPAN control devices within radio range of the
waemwowosi7hg WPAN control device. 26. The devi CBCESG2006/000146

claimed in any one of claims 16 to 25 wherein the or

a medi um sl ot managenent it of the wireless nmedi um
access control wunit ident?@ies a m ni num superfrane
duration of the WPAN control devices, and restricts

25. t hEhes diewick r aaTeslaiinedt inoANYToneh f \eisiNsc 3Rt oo P4 MIereia ¢aeh

annoglﬁggrﬁgr?éa%%ﬁpég@s it fREhabn B CMY en®@EMSeuSBAbyWHPAN control

' . e ‘duration. 27. The device as claimed in a

deviasewitifin ticka repge 6f the EOUNFIRG YYIFAR GeNeR! &V um ol ot
ma_n;ageman}1 uni t of tge W rel ess medi um access contr ol
uni t synchroni ses nmedi um sl ot _boundaries, used |

26. i Thecbmioe PARGImesbin HE G, PEERES JPalogt THOlS T @

medglgn n%ifwe%aéea?émt%ﬁ}‘)fw Maichese anddiam reeeesseomitol unit identifies
conprises a list o C I i it N :

a MingaY"y supsHEaes df"l‘?é'of‘e%% Wé@ﬁﬁﬁﬁé‘ﬁ%‘é"%ﬂ%Be%{‘”r% the

supeifRXing Rfbratidf .of TREWIRAN centad deviaesrteibé rawedl 40 an dgegral multiple

ofth\é/ner.ei n ther%vi rel ess. di um access control unit

SHpIWR SURErHANE S9N TX control unit for listening to

beacon frames of one or nore WPAN control devices

27. ba‘?ﬁg G%Oicghaes blafthefin \éﬁé'%ﬁé)@ﬁ Rlim&els &£96, wherein the or a

medium slot ‘management unit of the wireless medium access control unit

synchronises medium slot boundaries used in different WPANS.

28. The device as claimed in any one of claims 16 to 27, wherein each
announcement comprises a list of WPAN control devices within a radio range of the

respective announcing WPAN control devices.

29. The device as claimed in claim 28, wherein the wireless medium access
control unit comprises a beacon RX/TX control unit for listening to beacon frames of
one or more WPAN control devices based on the list of WPAN control devices.



