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The MAC layer protocol includes a number of rules
governing the access to the broadcast medium that is shared
by the users within the network. As is known, several
different multiple access technologies (often referred to as

25 MAC protocols) have been defined to work within the protocols
that govern the MAC layer. These include, but are not
limited, to Carrier Sensing Multiple Access (CSMA), Frequency
Division Multiple Access (FDMA) and Time Division Multiple
Access (TDMA) .

30 While standards and protocols have provided for
significant improvement in the control of voice and data

traffic, the continued increase in the demand for network

access at increased channel rates while supporting quality-
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Al Es fryﬁﬁghésr%%%#v%r§hgrefore, 1s a method and apparatus

that substantially overcomes at least the shortcomings of
known methods described.
In accordance with an example embodiment, method of

20 wireless communication includes providing at least one
availability information element (AIE). The method also
includes scheduling transmission and reception of traffic
among a plurality of devices, or systems, or both based on
the AIEs from the receivers.

25 In accordance with another example embodiment, a
wireless network includes a plurality of wireless elements,
wherein the network is adapted to provide at least one
availability information element (AIE), and the plurality of
wireless elements schedule transmission and reception of

30 traffic based on the AIE.
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Fig. 5 if8q42 AEiBOg 19 &8l tdRGet BE Avabtalidd by thoknaexampie
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Fig. 5 is a method of setting the availability for a

device in accordance with an example embodiment.

20 In the following detailed description, for purposes of

explanation and not limitation, example embodiments
disclosing specific details are set forth in order to provide
a thorough understanding of the example embodiments.

However, it will be apparent to one having ordinary skill in

25 the art having had the benefit of the present disclosure that

other embodiments that depart from the specific details
disclosed herein. Moreover, descriptions of well-known
devices, methods, systems and protocols may be omitted so as

to not obscure the description of the present invention.

30 Nonetheless, such devices, methods, systems and protocols

that are within the purview of one of ordinary skill in the

art may be used in accordance with the example embodiments.
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aceReSewtiBn with the example embodiments. These include, but
are not limited to, the progeny of the current MBOA MAC
protocol, as well as other carrier sense multiple access with
20 collision avoidance (CSMA/CA) protocols or Time Division
Multiple Access (TDMA) protocols. It is emphasized that
these protocols are merely illustrative and that other
protocols within purview of one of ordinary skill in the art
may be implemented in accordance with the example
25 embodiments.
Fig. 1 is a schematic diagram of a wireless network that
includes plurality of wireless devices or systems sharing a
communications medium (i.e., co-existing) in accordance with
an example embodiment. Wireless devices/systems 101 may
30 transmit or receive (or both) traffic 104 to from other
wireless devices 101 within their transmission range 102.

Moreover, there may be other wireless devices/systems 103

that are outside the range 102 of certain wireless
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illustrative and that other protocols w thin purview
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in accordance with the exanple enbodinents . Fig. 1is
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becone cl earer as, the present descrjption continues,
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15bet-WRERBEBEORS i Nkeapi@¥anpLe ebadismit, chBB8diments. 1In an
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acced¥sEFBELE MDWIT203, WAPER PFOVATfe SLOiSorGani wikh each
tranem 884V 9Ay a duration of approximately 256 us, so the entire

duration of the superframe is approximately 65.53 ms in the
example embodiment (thus 65.53 ms between BPSTs). Of course
20 the number and duration of the slots 203 is merely for
purposes of illustration and are in no way limitations of the
slots 203.
At the beginning of each superframe there is a beacon
interval 204. As will become clearer as the present
25 description continues, the beacon interval 204 provide the
vehicle for the sharing of availability information of the
devices/systems (e.g., devices 101, 103)of the network 100,
as well as the needs of devices/systems to send traffic to
other devices/systems of the wireless network 100 of the
30 example embodiments.
Each beacon interval comprises a certain number of
slots. This number may be static over a particular service

interval; or may be dynamic over the service interval. To
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and reception in keeping with the exanpl e enbodi nents.
In an illustrative enbodi nent, there are 256 slots
waaes/wrsh each slot having a duration of appregrnsioes/ysi42s
25 6 ms , so the entire duration of the superfrane is
approximately 65.53 ms in the exanpl e enbodi nent
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devdfces/ispstrensonf the fiixeel dsganbdbmasda k(D iofcetrhi@l may be
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i nt.erval e fixed. Alternatively, in another
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203; and.in a variable duration beacon interval, the
nunber O IMASSSHISS e PERCRBsEraBe Mis pgccepdance with an

illustrative embodiment. The beacon frame 300 may be one of
the beacons 205 described in conjunction with the example
embodiments of Fig. 2. The beacon frame 300 includes a -

20 header 301, a beacon control frame 302 and a plurality of
information elements IE, 303, IE, 304, . . ., IEy 305
(k=positive integer) 303-305. The beacon 300 concludes with
a frame check sequence (FCS) 306, which is well-known in the
art.

25 Illustratively the plurality of IEs (IE; 303, IE, 304,
IEx 305) each may be a traffic indication map (TIM) or an
availability IE. In an example embodiment, the availability
IE provides information of a device’s/system’s availability,
or other IE. For example, the availability IE may provide

30 information on the system’s/device’s power save interval,
neighbor’s (e.g., hidden neighbor’s) reservations of traffic,
scanning scheduling information, or scanning channel

information, to name only a few possibilities.
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course, this is only illustrative of the exanple
enbodi nents. Finally, it is noted that wthin each

wehais/ 180382 0f a beacon interval 204, there are BRCTAB1085/051425
nunber of beacons 205. Illustratively, there are three
beacons 205. A s such, in a static beacon interva
there may be 24 beacons, and in a dynam c beacon
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na§@6§l§ P?%%??c é %i‘c§PP8ﬁfﬁﬁEe(W?X@b?npﬁﬂYlded within the
avdie.abMbireyveE, By1gﬁpw&&aﬁgbetﬁéb@@ﬁdgﬁﬂelehﬁﬁt with the IEs,
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TIM which indicates the desired scheduling of
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400,0r availability IE 404, which are shown in the example
embodiments of Figs. 4a and 4b, respectively.

20 The availability IE 400 includes an element ID 401, a
length field 402, and an availability bitmap 403. The
element ID 401 includes the type of information element to
which the IE 400 pertains. For example, the element ID 401
may be an availability IE, a TIM or other element that

25 provides the information about the device.

The availability IE 400 also includes a length field
402. The length field indicates the length, in bytes of the
IE. The availability IE 400 also includes an availability
bitmap 403, which is illustratively 256 bits in length. Each

30 Dbit of the bitmap 403 includes a binary digit (bit) that is
indicative of the availability of the device/system for each
MAS of the superframe. TIllustratively, a ‘0’ bit indicates

that the device is available during a particular MAS; and a
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particul ar device/systemto receive traffic. A s wll

becone clearer as the present description continues,
woheosavaisk abi 1 ity of each slot 203 for each PCT/IB2005/051425

devi ce/ system participating in the superfrane may be

provided within the IE. Mreover, by populating the

beacon elenment with the IEs, the information for
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15| englsleriBaghpbédi@fstshe bi tmap 403 includes a binary
digit (blt; that is indicative of the availability of _
t he devitBe E?s?%ﬁﬁq%ﬁ eXgfRle embodiment, the BPST O0ffset field

407 defines the starting time of the available interval of
time for reception of traffic. This is the interval of time
during the superframe that the wireless device or wireless

20 system is available. The BPST offset filed 407 is set to the
slot number of the first slot of the available interval. The
duration field 408 contains, in multiples of data slots, the
duration of the available interval. This example embodiment
provides a method to signal availability that, among other

25  Dbenefits, provides efficiency when there is a relatively low
number of available intervals, since the length of the IE 404
may be comparatively small.

As can be readily apprecilated, relating back to the

network 100 of the example embodiment of Fig. 1, through the

30 availability IE’s 400, 404 of the example embodiments each
device/system 1017,101, 103 of the network 100 can populate
the beacon frame 300 with its availability for the

superframe. This information is exchanged during the beacon
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avai l able interval of time for reception of traffi

10ThiBPSTs cORBEPRe&r vaAlUONG (hE BERFAY Rerf'el%ﬁé?rlflpélﬁrég the BPST,

15

20

25

30

thath o RerWb:8! 859; Eley) LR tRIsWsERE €5Sa &Y @S IE’ s for the
avai | abl e. The BPST offset filed 407 is set to the

s| BroRGRbePUBRT TFRNT § r Rurdrgt SEEPt B aVvidld &gpson frame is

I NtRy¥a@beedhgi gir@td o ddrehd i 4080 £0t QIS dnd dellvered from
mul'tiples of data slots, the duration of the avail ab

i nttéey AP L1TAF sde%krfil /6 Evsdi AEnthe rasiwek a ﬁ@tﬁéﬁrt@ﬁrlng

15Si ghalp avai |l ahil {tyidihatal a0R0Y.01 Nery ReNGfdnkS: (e.g. elements
provi des eff|C|ency when there is a relatively Iow

nurfdér 4P 4avare apfevidacemial sheshereonhardesgiicotot pepulate
| Etﬁ%4beacon frame 300 with information on TIMs and other

availability during the superframe.

After each device/system has provided its availability
IE, each device has had the opportunity to retrieve the
availability IE of all device/systems in the network that
will be participating in the superframe. As such, in step
504 the communication during the superframe and the
negotiation process for new reservations are carried out.
This negotiation is, for example, the reservation of
bandwidth by devices requiring isochronous services. These
negotiation processes are well known in the art. For
example, details of this negotiation process are provided for
in the M.B.0O.A. protocol. Upon completion of the superframe,
the process is repeated at the next BPST at step 501.

In view of this disclosure it is noted that the wvarious
methods and devices described herein can be implemented in

hardware and software known to achieve efficient medium

9



may be conparatively small. As can be readily

appreci ated, relating back to the network 100 of the
wexenspbzisenbodi ment of Fig. 1 , through the PCT/IB2005/051425

availability IE s 400, 404 of the exanple enbodi nents

each device/system 101', 101, 103 of the network 100

can popul ate the beacon frame 300 with its

avadcasisl phy fbarite isupedfisamebuiéd svindlesraneorors.

excha durj b nperiod 204 nd t hus eac

o BaP Sl e it "Sat T SRERRE' i Pttt &Y% ERETagen by

t hevayetoioekatPle ofnltsheind avai Labahy tyimigrichat kegsean be view

i nf d of,.th ilahilit t he, ot .
|50 T80l e gl | L Y00, L0, DUR! e snement

Sschédu viamgoirs seresnyt lratdgyliague akd omec et avdirk sle€@Bmbfing their

substantially avoi ded by the exanpl e enbadi nents. Fig.
5i2¥natFF§&f§H%?ta%§e%§%§59h88u55%£%§15bﬁﬁ%%g§afﬁﬁ§ein
a Wecthegse et vl ke iverad@Ohdaneen h ttharn@panpltethe appended
eandLnent. The net hod 500 begins at step 501, where

t h&é BP8F commences. During the beacon period follow ng
the BPST, the various devices/systens send beacons
with ITE' s for the present superframe. During step 502,
the beacon frame is populated with the information of
t he beacons delivered fromthe various devi ces/systens
of the network. To wit, during step 502, the

i ndi vidual availability elenents (e.g. elenents 400,
404) are provided via the beacons and serve to

popul ate the beacon franme 300 with information on TI M
and other availability during the superfrane. After
each device/system has provided its availability IE,
each device has had the opportunity to retrieve the
availability IE of all device/systens in the network

t hat

10



will be participating in the superframe. A s such, in

step 504 the comruni cation during the superfranme and
woOheosnegsti at i on process for new reservati ons RBCE®1B2005/051425

carried out. This negotiation is, for exanple, the

reservation of bandw dth by devices requiring

i sochronous services. These negoti ation processes are

wel€ladmewn in the art. For exanple, details of this

negoti ati on process are provided for inthe M.B.O.A

. protocol. Upon conpletion of the superframe, the

protessRA irmthepeatedintledre qrextunBR8Tial, stlep shod n

Vi eV\(/m(l)fritshli s disclosure it is noted that the various

met hods and “devi ces descri bed herein can be

3 npl ementredriidinhaedwav®l leaid. 1dfyt warferkaoiwn tel cactnite & IE)

ef fi déantzmr@oli umccess and sharing in a distributed

wi r el es’s net'ViofR™ Further, the various nethods and

par anmet ercheatd ingct vaeshnins iway aoid exaapteowny tarad fiot among a

in limting sense. vi ew Qof LS disclosure, ,
tho%agl}/%%ﬁrgyeﬁr%i ﬁef'ﬁ(ée%rwoc]arf ﬂ I’elﬁr@%?’t%]é VAT IOl (1047101,
exanpd e, deviees,andsaetdrodnd aidet erm ning their own

echni ques and needed equi pnment to effect these

echni ques, while remaining within the scope of the
appended @ @iows asCratied ih .clAifetihodhete i relee99E includes
comuni cati on, .the nethod canprising: providing an

avadt b3 3P At g r Rt T %qoeﬂgnt (A'E) (400, 404); and
schedul i ng transm ssion and reception of traffic anong

a plurality of devices (101', 101, 103), or systens, -
(101*, AEELPPERRS BRCHbth, T haséd oA  t HRSEFE e ayailability
1g7Tet hpehAs Jresiilied hnbet afdl kachwhereiun &8ee Blot (MAS) (203)

I ncl udes
of a superframe.

1

4. A method as recited in claim 3, wherein the availability
of each MAS is determined by the bit.
20

5. A method as recited in claim 3, wherein the superframe -

equals a beacon interval (204).

6. A method as recited in claim 1, wherein the AIE includes
25 a beacon period start time (BPST) offset (407) and a duration
(406) .

7. A method as recited in claim 1, wherein the AIE provides
information about a power save mode period.

30

8. A method as recited in claim 1, wherein the AIE indicates

scanhning scheduling.

11



an availability bitmap (403) . 3 . A nethod as recited
inclaim2 , wherein the availability bitmp provides

wa 2ist10fise each nmedi um access sl ot (MAS) (203) POT/IB2005/051425
superfrane. 4 . A nmethod as recited in claim3 ,
wherein the availability of each MAS is determ ned by
the bit. 5. A nethod as recited in claim3 , wherein
t hed supenderttang equadasiiaect)eiar:maiimt ér vahe{@D4)thes ATEAindicates
met hod as rggogegrén cl - p&ggrgl n the AIE
i ncY UGEL&%eqcon” perio snta £ (BPST) of f set
(407) and a duration (406) . 7 . A nmet hod as recited

ai erelnthe prOVi s |nformat|q ;o
abo 4 Iﬂpg\%}]m’gaé}% hode" dgrll o&laém Wethod &s 0 pit
5recirtcad:a|traaschaamabn,lizmrcﬁminkgha BhE amilzcatlefs bit indicates
scanni.n cheduljng.9 ..A netho s recited in claim1l
, \?\#ae?]%%rfstaﬁéliﬁ%l?hﬁf’(c e % i'cation from hi dden
nei ghbors 10 A nethod as recited in claim4 ,

wher ei n bit indicat al|abl||t during a MAS
and & | n WBF?l?ﬁﬁl%%Vé 6}? f' G09PTEBT 19ty dgrl ng a

MAS. 11.a @,Mrwhe§80ﬂewm1lés(slg@bmeﬁ@gp(1(51'n,g 104, 103),
qLI)\,nur ality of wireless elenents (101", 101, a\) , .
e“ffé‘?l??ltnhéhﬁefl%?’?rk s‘%c?af’ﬁtpé:&dt BOpPBWb‘ée a?rP vailability

avai A @indaitti¥ni 81 ehamt | porsl @uent 404 F) af40the 404)k188d
the wirel ess el ements schedul e transm ssi on and
r ec%]pqniedﬁ’fsofscfl?%%‘? ct R et orhandl Eecaption gt draffic based
netywriasEecited in claim1l, wherein the wirel ess
el ements include wirel ess devices (101" , 101, 103) ,
15 12. A wireless network as recited in claim 11, wherein the

wireless elements include wireless devices (1017, 101, 103),

or wireless systems (101’, 101, 103), or both.

13. A wireless network claim 11, wherein the AIE includes an

20 availability bitmap (403).

14. A wireless network as recited in claim 13, wherein the
availability bitmap provides a bit for each medium access
slot (MAS) (203) of a superframe.

25
15. A wireless network as recited in claim 14, wherein the

availability of each MAS i1s determined by the bit.

16. A wireless network as recited in claim 14, wherein the

30 superframe equals a beacon interval (204).

17. A wireless network as recited in claim 11, wherein the

AIE provides information about a power save mode periocod.

12



or wireless systens (101', 101, 103), or both. 13. A
W reless network claim1ll, wherein the Al E includes an
waveaisiabiski ty bitmap (403) . 14. A wirel ess nePGOAB2085051425
recited in claim 13, wherein the availability bitmp
provides a bit for each nmedi um access sl ot (MAS) (203) .
of a superfrane. 15. A wireless network as recited in
cl ai m 14, wherein the availability of each MAS is
dete edb the bit A wreless n as
rect ed l\é%\eﬁwslﬁet%er &% rteﬁe%sﬁpg?fc‘rafa\rlrg{él’ riegein the
beagxm Jmaltlemtals £28d) ing lskheludiingl ess network as
recited in claim1l, wherein the Al E provides
i nformati on about a power save node period.18. A
50 red es REkBOEKs asetwedt it eth ir@c@ltadnidlc;lamerléu nwhkeein the
Al E i ndi cates scanni ng, schedul ess
et 70 CPECR: BN S A™ £ OB F dieh e TS
i ndi cates conmuni cation from hi dden nei ghbors. 20. A
wireless network as recited in c¢claim 11, wherei

Al E9 nclPudds e Beaboh pet id SCAFEY et tBESH ’ofwith§§{ﬂn the
(40)E and1aqddr at beAcd408riod start time (BPST) offset (407)

10 and a duration (406).

15
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