TECHNI QUES FOR STREAM HANDLI NG | N W RELESS

COVMUNI CATI ONS NETWORKS Thi s international application
W@ b@coss7pF i ority to U S. Application Serial NOPCT/1B2005/002543

10/ 978, 417, filed Novenber 2, 2004, entitled,

"Techni ques for Stream Handling in Wreless

Communi cati ons Networ ks" of which the entire

TR (R TEk EA R RO FAVEREY diohss *rhe - "
GOSN ONICATSONSNETOVOIRGES t 0 Wi rel ess conmuni cati ons.
More particularly, the present invention relates to

techniques for assigning identifiers to streans in

W rel ess i.C MO THE . o
| NVENT] m‘fﬁ’édﬁ*ﬂna@h%aﬂt Q%%S \?\nﬁ?ﬁél MW“’} lithlfon Serial
Nl 0OrE a1, YeCHbomber 2o b 0@, et e STédhaiqubafor Seream Handhng in
conmuni cati ons range of one hundred mnet eléé_l or | ess.

WirdgssdeongmwntationatNebwarksy el wiigh ghemdira e catt%@éncorporated
hQ{eHﬁlB}metféfer[l ﬁ‘{"ﬁ%ﬁtu‘% en interface with ot her networks
such as ce

C networ ks, wireline tel ecommuni cati ons
networ ks, and the Internet. | EEE 802.15.3 and | EEE
802.15. 3a are exanﬁaes of short-range w rel ess

FIERR QF SHE INVENTION s [0003] A high rate physical

| ayer (PHY) standard is currently being sel ected for
| EEE 802.15.3a. The existing | EEE 802.15. 3 nedi a
[680&5s coithe ptesblayeven@m@atbstosxupplgse@mrmnb@ﬁogsdl\/h)se

pgﬁ%ﬂ@%grtgg f)%lsgrl}tgﬂ%}% OH ée gf;FYto tg \ny%@ggr as&%lém%f&qx%lggrs to streams
i e Pt ASminS cRRTB heBibrkd €quUency hoppi ng appl i cation
of orthogonal frequency division multiplexing (OFDV.

The other candidate is based on Mary Binary offset
Keyi ng. The OFDM proposal is called Miltiband OFDM
BACGKGROONSoOE THENNYENTION f urt her devel op the OFDM
proposal outside of the IEEE, a new alliance has been
formed called the Miulti Band OFDM Al | i ance ( MBOA).

[Rggg;ﬂ]n . W%%ﬁ#r%%%eﬁ?;?@@'}ﬂr@ﬂﬂﬁ'ﬂy&feimkﬁ Biebidall @ @M/ devices that
have a communications range ot)i)ne hundred meters or less. To provide communications
over long distances, these proximity networks often interface with other networks such as
cellular networks, wireline telecommunications networks, and the Internet. IEEE
802.15.3 and IEEE 802.15.3a are examples of short-range wireless communications

networks.

[0003] A high rate physical layer (PHY) standard is currently being selected for
IEEE 802.15.3a. The existing IEEE 802.15.3 media access control layer (MAC) is
supposed to be used as much as possible with the selected PHY. Currently, there are two
remaining PHY candidates. One of these candidates is based on frequency hopping
application of orthogonal frequency division multiplexing (OFDM). The other candidate
is based on M-ary Binary offset Keying. The OFDM proposal is called Multiband
OFDM (MBO). Moreover, in order to further develop the OFDM proposal outside of the
IEEE, a new alliance has been formed called the MultiBand OFDM Alliance (MBOA).

[0004] MBO utilizes OFDM modulation and frequency hopping. MBO frequency

hopping may involve the transmission of each of the OFDM symbols at various
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hoppi ng may invol ve the transm ssion of each of the

OFDM synbol s at vari ousfrequenci es according to
woe@stefdhed codes, such as Tine Frequency CodrGI/IB2005/002543

(TFCs). Tinme Frequency Codeg can be used to spread

interleaved information bits across a | arger frequency

band. [0005] Presently, there is an interest within
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versi on of the MBOA MAC i nvolves a group of w rel ess

fre@ieRemPa4t i ons devices (referred to as a beaconing
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of such user applications include web browsers, e-nmail
e8PPFicat i ons, nessaging applications, and the Iike.

0007] In addition, MAC | ayers govern_ the allocation
[H0G]esour MerC lavsrs goyemdhete g deyicee gl fransgusgipns called
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frame pemiats guddidanaelsodien A fsmabody aldwieat ipayloddedmngaining data

er.fornmed . throu transm ssjons cal |l ed beacons.
o B iR Bl B Ry P iU deles fpuch user
e it 38 Y G d WelPbIdQARES H-Mdil ApPlidations, ASRbQNRCh A1 BRIk, Ofhd th
a}%]?l bémdvvi dth t% transmt bleaféglns.1 [%008] Thi sp%approach ©
likg.| ows the MBOA MAC to operate according to a
di stributed control approach, in which nmultiple
[ET]ces shaddithhCM &Y dayerseppemsthb allodaties of wsaireasn dlor instance,

access nmechani s referred tg as t Di stri but.ed .
BB GGG TG CPH OB EREP e ivat i gpRgpiedohbandwidth to
uﬁﬁf}fltggaxﬁﬁs,s PReSiubieht MBOADRFA ¢ BEdP4EESH ORGS0t RS Cé Mocation to
establishin
be performed throggh transmissions called beacons. Devices use beacons to convey non-
payload information. Each device in a beaconing group is assigned a portion of

bandwidth to transmit beacons.

[0008] This approach allows the MBOA MAC to operate according to a
distributed control approach, in which multiple devices share MAC layer responsibilities.
A channel access mechanism, referred to as the Distributed Reservation Protocol (DRP)
is an example of such shared responsibility. DRP includes basic tools for establishing

and terminating a unidirectional connection between two or more devices.

[0009] DRP allows devices to make a reservation for a certain period of the data
portion of the superframe. The establishment of a reservation is referred to as DRP
negotiation. To establish and maintain the reservation, a device requesting a reservation

transmits a DRP information element (DRP IE) during its beacon slot. The peer device(s)



and term nating a unidirectional connection between

two or nore devices. [0009] DRP all ows devices to nake
w@20065¢870Rt i on for a certain period of the datBCPB2IW02543
of the superframe. The establishnent of a reservation

is referred to as DRP negotiation. To establish and

mai ntain the reservation, a device requesting a
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Accordin ,, a nore effective approach is needed.
ARIRRIARY D ‘11HE | NVENTI ON [ 0011] The present invention
provi des techni ques regarding the handling of streans.
For exanple, in a nmethod of the present invention,
data of a first data streamw th at | east one renote
SABIVAR Y OF (108 dNMENILI@N i ng a first portion of a
repeating tinme period (e.g., one or nore nedia access
slots). Al'so, control information, including an
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the preseit invention, data of a data streamw th one ,
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interval immediately follows termination of the first data stream.

[0012] According to a further method of the present invention, data of a data
stream with one or more remote devices is received during a first portion of a repeating
time period (e.g., one or more media access slots). Also, control information is received
during a second portion of the repeating time period (e.g., a beacon slot). This control
information includes an identifier of the data stream. In addition, the method considers
the data stream active until the identifier of the data stream a missing from the second
portion of the repeating time period for at least a predetermined time interval. Moreover,
the method may consider the data stream active until a stream termination notification is

received during the second portion of the repeating time period.



time period (e.g., one or nore nedia access slots).
Al so, control information is received during a second

W@ Iohi0es10HDf the repeating tinme period (e.g., aPOUEER2005/002543
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of the data stream In addition, the nmethod considers
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stre of
8 Bac gt B e D PR RO pS EFRRIARG A0 T e second
pértioR mafpeecedt thel\ﬂilﬁtq@‘t@rﬁn withi eaeh bedhrrenye afahs repeatingiene period.

data streamactive until a streamterm nati
Thetimg ietgiviebmay He Ee af T ARFTHE Ve AP UEERSH d’fgtﬁfFP?fiim%ilme
nme
pé&?il oAggc? hd gl%etllk}%%& %er Fé&ﬁ*‘i‘e’ﬁ]b FH@MBE{E%%?E%%H
nMMDo@ﬂBeamnspr ecede the first portion within each
occurrence of the repeating tinme period. The tine

[ogtgr val mﬁal&ﬁtlﬁmwaﬁme@me@aieu&msmmertenmaa«ywﬁlue
the repeating tinme period. Also, the tipe interval

Alivo, theadentifienmy beficludschin p disiited reR BSOS bR prmation

61[691[%%(4(6 ﬂ‘bﬁ) e Hgil.rhﬁbr? fthdTRI% %@er%% | graﬁetﬂ! orﬁl#a%ng§ set of
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information elenent (DRP IE). In addition, the
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app

romtThe follow ng description and

acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0016] In the drawi ngs, |ike reference
BRIBFEDESGRIPTEON/OF THE DRAWENGS cal , functional ly
simlar, and/or structurally simlar elenments. The
drawi ng in which an el errent first appears is indi cat ed
bgthe leftnost digit in the reference nunber
[BPE6ENt i AV thetdrawings. 1] eis%ferf@%mi@%s SFneH lryéfléicéi‘?déenflﬁal

f&rpc%ogaqﬁ/os'ﬁplﬁgﬁf 'aH@/ofjsftﬁl‘%ﬂﬂ?y similar elements. The drawing in which an

element first appears is indicated by the leftmost digit(s) in the reference number. The

present invention will be described with reference to the accompanying drawings,

wherein:

[0017] FIG. 1 is a diagram of an exemplary operational environment;

[0018] FIG. 2 is a diagram showing an exemplary MBOA superframe format;
[0019] = FIGs. 3A and 3B are diagrams of exemplary communications scenarios;
[0020] FIGs. 4 and 5 are flowcharts of device operations according to

embodiments of the present invention;

[0021] FIG. 6 is a block diagram of an exemplary wireless communications

device architecture according to an embodiment of the present invention; and



wherein: [0017] FIG 1 is a diagramof an exenplary
operational environnent; [0018] FIG 2 is a diagram
wa@ bawiomgyoan exenpl ary MBOA superfrane format; PODIE2P05/002543
FI Gs. 3A and 3B are diagrams of exenplary
communi cations scenarios; [0020] FIGs. 4 and 5 are
flowcharts of device operati ons according to
[g@%?ﬂlcrkreg gr alr%al'!)? C‘?{r({agegt Cf :}lleeggl ?lgy prqzj']:ntatlon of% w1reless
cafftithieds dRice deuordifg &6 @memecdlﬁfeﬁt c&f&ﬁ@p&sm inv@nféh;
enbodi nent of the present invention; and[0022] FIG 7

DET AT 9 DESE RIFADN0 O T PREFERREDHEMBOD BVENTS! 2
Wi rel ess communi cati ons device according to an

enbodi nent of the present invention; DETAILED
L.DESCRPERANODRA T HN VHRREFHRIRET EMBODI VENTS | .
OPERATI ONAL ENVI RONVENT [ 0023] Before describing the

' tion_ p det ai. it is first hel pful

AGRERL TomisBi Sretttine dhe ifenishab R Dbt hsSREL seribe an
eRARINAHin WiEieR kI pagket inFéfEiontmaSbPerfihlBgER M &ordifgly, FIG. 1 is a
exenpl ary operatlonal envi r onment . i's environnment

djageanueiban enemplasy epdsatinsh Erigrapntsub sTHO envienmetenh ingludgs multiple
b ac%‘ﬁl '%cyup(s)fl O(ii a«ilgﬁac*vu%%ga L}Eghtxc 33@96%%’92F% T Hlé \?%ho?’f(} 1 shows

€acon roub udes er
a baﬁ\dﬁi)ng]@&&p €01aFhach Inchhdel nSdnbis d&lb&ﬁ(m YOBL-QUPIG. 1 also
101b, which includes DEVs. 10 102 and 102h. 50024]
ShWSo@e%F@emlﬂg ghugd plhorkch @&M%PESE% 24, 393e.cindep2h

communi cate with DEV 102e across a corresponding |ink
[4924] For imbeaspring goug 1018 reek ODRUY's 1020d senymemmeti¢ate with

wa %ig@éro]sgé%oﬁgsiogsﬁing 1nkri58 grgnstla nceaﬁg"éi go%b%Vs 102a

eaconi ng group ach Vi C

cefnithiad @ItWDHEY eeXdacoss3erinti 1206t Inyadditn, irﬂSda@éhﬁﬁg group 101a,
FIG .1 shows DEVs 102c and 102d comTunl catj n%@
egphrod devicesk02pzmay ¢qemupicais Wikgashrihg IBlStaéﬁ% F1G. 1

s}ﬂfws%s 162 MZ&SW rﬁl&lﬁ%@i @?etc?ln‘ﬁi ii‘z DEV 102h

across a correspon I'nstance, DEV
(49741, COmHIERY A5 Wi 10FY A0RD: BRGOT 3P 8 12T communicate
whith ke 20k a@EééSa cb@r%ﬁpoaﬂﬂlgﬂﬂﬂglzm Hoe aseincé) DIV A0Rf ddBunicates
w[ft%yDEa\lfsl(())Zh across a link 120f, while DEV 102g communicates with DEV 102h
across a link 120g. DEVs 102f and 102g in beaconing group 101b may also
communicate with each other. For example, FIG. 1 shows DEVs 102f and 102g

communicating across a link 122b.

[0026] Each of links 122 and 120 may employ various frequency hopping
patterns. These patterns may include, for example, one or more Time Frequency Codes
(TFCs). In embodiments of the present invention, each beaconing group 101 employs a

particular frequency hopping pattern. These patterns may either be the same or different.

[0027] Transmissions of beaconing groups 101a and 101b are each based on a
repeating pattern called a superframe. Accordingly, FIG. 2 is a diagram showing an
exemplary MBOA superframe format. In particular, FIG. 2 shows a frame format having
superframes 202a, 202b, and 202¢. As shown in FIG. 2, superframe 202b immediately
follows superframe 202a, and superframe 202¢ immediately follows superframe 202b.



conmuni cate with each other. For exanple, FIG 1 shows
DEVs 102f and 102g conmuni cating across a |ink 122b.

wQ 0@ae)s7ench of |inks 122 and 120 nmay enpl oy VRCT/BEH05/002543
frequency hoppi ng patterns.6 These patterns may
i nclude, for exanple, one or nore Tinme Frequency Codes
(TFCs). In enbodi nents of the present invention, each
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particular, FIG 2 shows a frane format having
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202b. [ 0028] Each superfr 02 inclu es a beaco
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u
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3y e P AT 5 B LA R OB e ook A e o R hation
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may transmt various overhead or networ Ki ng

therifeaearang gioup| Bboopnsmssiomet wek enforgeatiopnn bmog PodqdsAlt may
be used t r | ocati ons and to communi cat e
b%nreg%or%ﬁtog‘eﬁ%sgsna Ilgél%%’rcggr the beaconi ng group. This

I t,he t
o] £ HereneleF SRR A0SR BT By gty P RO e
aét%@&ing % tfﬁlaa@mple el @R hbeping %mﬁlqumhaeenﬂpmge ©FaM and/or
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T§§ﬁe For insjgore grte sranstar peyiods 206 ey pupRost @gom@pelcyﬂ@rs across
L P R0 03, R Propl Sl AT e perias

206 spRasenit contelinés htitibh onckl aviegesst nefigey tofmhe& devices. To

transfer period 206 I s used for deyvices t conmuni cat e
fagslitatedbe Bpesmigpianot traflc.spehfEy mpy éaeﬁém Bﬂtlme slot
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ata trans er peri 206 may support
tlesertinmei sbats mensfeaed tisas media access slots (MASs).

[0031] A MAS is a period of time within data transfer period 206 in which two or
more devices are protected from contention access by devices acknowledging the
reservation. MASs may be allocated by a distributed protocol, such as the distributed

reservation protocol (DRP).

IL OPERATIONAL SCENARIOS

[0032] FIGs. 3A and 3B are diagrams showing exemplary problems that may
occur when beacons are not received. In particular, these diagrams show a series of
consecutive superframes 302 (a superframe 302y, a superframe 3021, a superframe 3025,

and a superframe 302;) that occur along a time axis 300. During these superframes, a



links 120 and 122. In addition, devices (e.g., DEVs
102a-e) may use data transfer periods 206 to transm't

W@ oivb10e8703 nf or mat i on, such as request nessagesPCDIBWORA02543
devices. To facilitate the7transm ssion of traffic,
each DEV maybe assigned a particular tinme slot within
each data transfer period 206. In the context of the

MBOA, MAC speci fjcatio t.hese ti Lots ,are.referred
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resources for a particular stream As an exanple, _
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IR St By HERR Poiehorfis he et piRg BREHR BEFR BRE7IE from
itheeseon. However, for sone reason (such as device
mobility), this is not the case in superfranme 302i.

[00p5ead, @uieDd, I NuDeTHRRY J00aMRvicH AV ivasts Ao Sstdlfidk @ RelvSstream
not received by device B. However, device A can still

withdl¢ seanaiBivdanellB(is. fdeeeomID F 0D 3er¢tnre, Heviex Artysinemi$ in its
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302i that it has term nated the stream correspondi ng

streangeermgaiiqnD Thig is bprjuse idavre Biewer reect shibie bgacge frapenitted by
dé\ﬁ@éiiﬂguoé]el?ﬁalﬁé)%fﬁpondi ng Stream I D and DRP I E from

I'tS beacon. ’
[0036] FIG. 3B also illustrates the occurrence of a problem caused by the loss of a
beacon transmission. Namely, in FIG. 3B, device A still wants to continue the stream
corresponding to Stream ID 1. However, during superframe 302, device A does not
currently have data to be sent in this stream. Also, as described above, device B does not

receive device A’s beacon transmitted during superframe 302;.

[0037] Nonetheless, in superframe 302,, device A transmits a beacon. This
beacon includes a DRP IE having a Stream ID of 1. When device B receives this beacon,
it cannot be sure how to interpret this DRP IE. In particular, device B cannot determine
whether this DRP IE identifies the stream in existence during superframe 302 or a new

stream/connection that device A is seeking to establish.

[0038] One lost beacon should not terminate the stream, especially when the

stream is supposed to be continued.



[ 0035] However, in superfrane 3022, device A wants to
establish a new streamwith the sane Stream|ID (i.e.,
w@eeoeasm7dD = 1). Therefore, device A transni t SPCHIB2065/002543

superfrane 3022 beacon a DRP I E having this Stream |ID.
Unfortunately, when device B receives this DRP IE, it
cannot recogni ze that device Ais actually

establishing a new streanf connection. This is because
devi ce B never received the beacon transmtted by
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to interpret this DRP IE. In particular, device
stigam/ronneRsion batiween Hieetahwrset off devioRPbéfbrd the ptddeiessintth @me interval

t i heexi.st.ence, duri uperfra 320 .0or a new .
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the stream especially when the streamis supposed to
pegigdcont i nued. 111. OPERATI ON [ 0039] The present
i nvention provides approaches that allow for devices
[00d1dhar e Varvoaweliesinewbe agak foi thg quamnshepersodofFoainstance, in

tr connectipn.dn which they.participate. 040
e FRTLE AR B0 Aok b St el 3 ity An
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that all parti esq(t ransmtti ngy and receiving
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Thesaforst ingthixlearo dimodnit,ond dvidewrssd waltat asehisgleriod o gk 6efore

before the edeterm ned ti i nterval has el apsed.
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[0042] Also, according to this approach, when a device does not receive the

beacon of another device, it shall consider a stream previously announced by the device
as active (e.g., in a DRP IE) unless certain cbnditions occur. In an embodiment of the
present invention, these conditions are the device receiving a transmission that terminates
the stream (such as a beacon without a corresponding DRP IE) or the quarantine period

elapsing.

[0043] This approach of the present invention ensures that there are no cases
when a device should engage in speculation regarding the state of one or more peer
devices. Also, this solution allows a stream to be continued despite the loss of one or

more beacon transmissions.

[0044] FIGs. 4 and 5 are flowcharts showing exemplary device operations

according to embodiments of the present invention. These operations may be employed



and/or stream This predetermned tine interval is

also referred to herein as a quarantine period. [0041]
w/ansousoval ues may be used for the quaranti nePEEIB200£/002543

For instance, in enbodi ment%, this period is the

passi ng of a specified nunber of superfranmes. An

exanple of this specific nunber, is the paraneter
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guaranti ne period el apsing. [0043] This approach of
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tiansfentei gorone PR awse BRRIoRt PlohWPRETAIES 4B gy period). In an MBOA
envi ron St SUC [ t i
SRS ER o BHagS: RSB pERRTRTt: B Bl tson
prxoesigDRPY.hese operations nay be applied to other
environnments and/or other forns of communications.
[08945] As AxhRuiticd dbb¥e, DRP 4lhives deviveatd makd ardsexesorafor 2
step 402 in which a device participates lb awreless . .
cosnmpsrichet bAdataOREM! BeBipeHtae-H DR GHPHETGE G 216 prvation s
cardin i.5..devi is:al .od: i
AR5 DL PR RS U b i bR Bl o
device requesting a reservation transmits a DRP information element (DRP IE) during its

beacon slot. The other device(s) in the stream also transmit the DRP IE in their
respective beacon slots. These devices continue to transmit the DRP IE in their
respective beacon slots of each superframe during the existence of the stream. Therefore,
step 404 may comprise the device selecting a Stream ID for the DRP IE and transmitting
the Stream ID as part of the DRP IE within the device’s beacon slot. In the current
MBOA MAC specification, Stream IDs are allocated randomly.

[0048] As shown in FIG. 4, the device transmits data of the data stream in a step
406. Such transmissions occur within the portion of the communications bandwidth
allocated in step 404. In a step 408, the device transmits control information during the
portion of the repeating time period, the control information including an identifier of the
first data stream, such as a DRP IE. As described above, such transmission of DRP IEs

maintains the existence of the data stream.
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al l ocated portion may be albeacon slot. [0046] In a
step 404, the device establishes a data streamw th
one or rmre rermte devices. This data stream may be a
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deMeE(1efradftd bakinces th&rmmmtin@sieme) al“}hs; dath edeamnﬂgmma
As shown. in FI.G 4, hedeV|cet

0048
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multvdst er broadmstinnanennt rol i nf ormati on during the
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rmnates the stream established in step 4
the reception of control information associated with the data stream from the remote

device. This control information includes an identifier of the stream, such as a DRP IE
including a Stream ID. In embodiments, this control information is received within a
portion of the available communications bandwidth that is allocated to the transmitting

device, such as a beacon slot.

[0054) In steps 506 and 508, the device determines whether to consider the stream
active. For instance, in step 506, the device determines whether the identifier of the
stream has been received within a predetermined time interval, such as the quarantine
period described above. If not, then the device considers the stream terminated in a step
507.



This may involve the device refraining fromthe
transm ssion of the corresponding DRP IE. [0050] In a
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t he device deinﬁ(gyr m nes whet hgr&t%e [ %I nti Pllﬂées? h%‘%ee%ﬁglggd the
beacon and noticed the change. The current MBOA specification defines a one bit field
in the DRP IE for status. This field is used to indicate the creation of the DRP

reservation.

V. DISTRIBUTED RESERVATION PROTOCOL INFORMATION ELEMENT

[0057] The format of a DRP of the MBOA MAC proposal is now described.
Table 1, below, illustrates the format of a DRP IE.

Octets: 1 | 1 2 2 3 3

Element | Length DRP Destination | DRP ... | DRP

1)) (=4+3xN) | Control | /Source Reservation Reservation
DEVID 1 N

Table 1 -- Distributed Reservation Protocol Information Element Format



stream has been received within a predetermned tine
interval, such as the quarantine period described
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termnated in a step 507.[0055] In step 508, the

devi ce determ nes whether it has received fromthe
transmtting device a termnation notification for the
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RVATI LN ELEMENT [ 0057] The
t ﬂ;l ggglg?sewﬁféoqg §§[Ser%/§1 1d specifies

T t of
BT N Pt

DRffreyereatioon El ement For mat [ 0058] Table 1 shovvs t hat
the DRP I E includes one or nore DRP Reservation
[0061] Table 1 also shows that the DRP IE includes a two octet DRP control field.

The format of this field is illustrated below in Table 3.

Bits: bo-bl | b2-b4 b5-b7 b8-b10 b11-b14 b15
ACK policy | Reservation | Priority User Priority/ | Reserved Status
Type StreamIndex

Table 3 -- DRP Control Field Format

[0062] Table 3 shows that the DRP Control field includes multiple subfields. For
instance, a ACK policy field sets the acknowledgement policy for frames transmitted in
the reservation. The ACK policy field is only decoded if the reservation type is Hard or
Soft. The Reservation Priority field indicates the priority of the reservation with respect

to other potential reservations. The user priority/StreamIndex field indicates the user



fields for the sane DRP Control and Destinati on DEVID.
Each of these DRP Reservation fileds is 3 octets in
wo enwgiog70The format of this field is shown bel POT/IBR005/002543
Table 2. Table 2 - DRP ResdBvation field Format [0059]
The DRP Reservation Structure of the DRP Reservation
field specifies one or nore zones within the
prip d‘f BRI of ARCA SR ¥ 1 PRArSRERHNELIRRTh & 8erBEG. Thus, this
ased on a zoning structure. This structure divides
fieldhizs a28&atdBs in a superfrane into 16 equal ly sized
zones nunbered fromO to 15. Each Zone contains 16
[006083ecut iThe RddGsatimhTyhe felé oﬁtheﬂﬁ% doritrad fieldl indicatss the type of
relative tq.the t he ted in. The zoning
thegesgrratignang iy %‘%é’éF‘g ﬂ’&t‘%lﬁiﬂ fgﬂg d single zone
reservations in a superfrane. It al so provides
conti guous or non-contiguous MAS reservations across
single o OQ ttipte—zonmes 00§01, : Servatijon
Bitmap of_the DRP Reservation fie specifies whigh
MAS in tIéOIzone(s) speC| fi ed | iHard ReseiDRiPnReser vat i dn
St ruct ur e~fietd—is—part—of—tt PRE.JEse vattom {061]
Table 1 apso shows that the L;ééh];ﬁlgsl nc 1:lees a two
octet DRPotiontrol field. The ﬂ’dmrraRe@fvatlm s fieldl|is
il lustrated ]"J"u ow—+n—Ttabte—3Table o —PRP—Controt
Fi el d For ][OOGZL Table 3 s%\s/\évet hat the DRP Control
field includes malablepd € Tspdafof PRPResbontiomst ance, a ACK
policy field sets the acknow edgenent policy for
franmes transmtted in the reservation. The ACK policy
field is onlg decoded if the reservation type is Hard
Vior SEVICEHRAPRENENEATHANPri ority field indicates the

priority of the reservation with respect to other
Ugnti alprge iy £ d freldselonihbMhions B e@m)mcbﬁﬁch ma
[Opl%éﬁd [ n g}atégs;é!té%1 sgr%rl grl tyo or st rearsn of1 the 'd Y
opemt@ﬂmbedimgjtohhe techmignes dfebe presdnn ipviehidom. eBligs dexticaomay be used in

Thus, this field is a Strea
Vaﬂ@ﬁ%fivgl[ﬂlfl@ﬁat%pﬁgnhrmerﬁ sP{ﬂeasg% 1&\81;](1;%6 P ?g Felpdl As shown in
FIGNEI §aL&0DheEcIhyRS: yskaﬂayr&%pmbbmm d02,% Bediodestss

as shown below in abl e 4-Types of 'DRP
coptroBen(MAGR)3, an OFDM transceiver 604, upper protocol layer(s) 605, and an

antenna 610,

[0065] MAC controller 603 generates frames (data transmissions) and beacons for
wireless transmission. In addition, MAC controller 603 receives and processes frames
and beacon transmissions that are originated from remote devices. MAC controller 603
exchanges these frames and beacon transmissions with PHY controller 602. In turn, PHY
controller 602 exchanges frames and beacon transmissions with OFDM transceiver 604.
Further, MAC controller 603 identifies interfering conditions and initiates the removal of
such conditions. For example, in embodiments, MAC controller 603 may perform steps

of FIGs. 4 and 5.

[0066] FIG. 6 shows that MAC controller 603 includes a stream index database
607. Database 607 stores information pertaining to streams with one or more remote
devices. For instance, for each of the remote devices to which the device of FIG. 6 is

connected, stream index database 607 maintains identifiers of active (or currently used)



V. DEVI CE | MPLEMENTATION [0064] FIG 6 is a diagram
of a wireless communi cati ons device 600, which may
wop@satsgonaccordi ng to the techni ques of the prPGEM2005/002543
i nvention. This device may lbe used in various
communi cati ons environnments, such as the environnment
of FIG 1. As shown in FIG 6, device 600 includes a
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from thecgrrespoygdiggzempolsicerl G 6 shows that MAC

controller 603 includes a stream i ndex dat abase 607.
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r r r .
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dat abase 607, the device may performtechniques of the
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bhdtd tedhaRBED Nhcd i ert6UAE ainhbRETRREAG S, NBitse one or more

receiving a streamrelated control i'nformation
frequency bands are determined according to a frequency hopping pattern, such as one or

more of the TFCs. As a result, upconverter 618 produces a frequency hopping signal,
which is amplified by transmit amplifier 620 and transmitted through antenna 610.

[0069] FIG. 6 shows that receiver portion 650 includes a downconverter 622, a
receive amplifier 624, and a fast fourier transform (FFT) module 626. These components
(also referred to as a receiver) are employed in the reception of wireless signals from
remote devices. In particular, antenna 610 receives wireless signals from remote devices
that may employ frequency hopping patterns, such as one or more of the TFCs. These
signals are sent to amplifier 624, which generates amplified signals. Amplifier 624 sends
the amplified signals to downconverter 622. Upon receipt, downconverter 622 employs
carrier-based techniques to convert these signals from its one or more frequency hopping

bands (e.g.,TFC bands) into a predetermined lower frequency range. This results in



fromthe corresponding renote device. [0068] FIG 6

shows that OFDM transceiver 604 includes a receiver
WEIohi0e870650 and a transmitter portion 660. TrBROEB20H002543

portion 660 includes an inu&rse fast fourier transform

(I FFT) nodul e 614, a zero paddi ng nodul e 616, an

upconverter 618, and a transmt anplifier 620. |FFT
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renot.e devices. In particular, antenna 610 receives

ﬂW?FegFlgggog‘FSgﬁg@ggWI ss &ghtle devices that may enpl oy

requency_hoppi ng patterns, such as one or nore of the

(4] Thedle dryises of TdEe6 swtbetimplamintddiia hagiavare, whitwhre,

' I . lifier 624 s th .
TSRS B LN AR LS R R i i
6O wecOm\aenilHier 622, auiglooysonertet 672 Bag edlvde eluriranies stéh as

copvert these signals fromits one or nore frequency
SRBABTgrERaand BES, Metsobsmuplemarisensatdasce b9 g include

s Blenssidan !
L BB MR o IR Sy AN, BBk e

medple P frsl FEF DV did er6 didy | zatol wd ding hévide 656, gndFBT niddute 626.

L ation..involy, erformng a fast fourier
N WA LN T
mAdPbrotdsests Séx@6aliss instructions (i.e., software) that are stored in memory (not
shown) may be used to control the operation of various components in device 600. For
instance, components, such as PHY controller 602 and MAC controller 603, may be

primarily implemented through software operating on one or more processors.

[0073] One such implementation of the FIG. 6 architecture is shown in FIG. 7.
This diagram illustrates the terminal device implemented according to one embodiment of
the present invention. As shown in FIG. 7, this implementation includes a processor 710,
amemory 712, and a user interface 714. In addition, the implementation of FIG. 7
includes OFDM transceiver 604 and antenna 610. These components may be

implemented as described above with reference to FIG. 6. However, the implementation



[0070] As a result of this denodul ati on, FFT nodul e

626 produces one or nore franmes, which are sent to PHY
w@owbng7her 602. These frames may convey i nf or P@EL/IBM05/002543

such as payl oad data and pn6étocol header(s). Upon

recei pt, PHY controller 602 processes these franes.

This may involve renoving certain PHY | ayer header

fields, and sing. the r inin Qrti :
ol L5 Fp B s LR 8 B P e s
tebhnofi@¥dsce 600 further includes one or nore upper

prot ocol |ayers 605. These |ayers may involve, for

[ ITpl e, PIELssEPPl0 GAlbRMRvicAeELAIMIAY shoHRPRIFIGRY S8 cessor

_ may exchange information wth renote devices. is
710ny gdmpéed foayas¢ayer@08. Erphssoyi hympy be duplemgated wigh ere or more

with MAC caontroller 60 l.n_turn C contral.l .
iSO TR T O sﬁﬂag& R R e R
m‘éﬁoxﬁf ANS Mrlexafdled 8CLEMBpRE SyeeaRNdi ng wirel ess

signal s, [0072] The devices of FIG 6 may be

[ dcdﬁc] ement I@fénﬁt heg ?x‘@ﬁ{d@s raB5hWRE&s nfehfoWM)Qfea? gﬂly memory

ination thereof. For instance, upconverter 6
(ROMp il tor dlagh ifeinery, 620 storesdefovmatiorpinithe farmasslatapgnd software

ccg%pnggg Z@elé(t) ?e:f?lgéf tg%aegqﬁ% Qqc;: 1%“53@?5 elﬁ)%sﬁegsg)igtéll‘f’ate go%gonaeﬁts include
s TRUR AR ﬂfa@t:irp&se)&ﬁut@% g%g%c@%r TRy, VagduddepediFisbatvare
S

signal processor(s) to inplement various
comyluents mayurtstorsd s mamony 7 o difréng@se, MERITNHdunay §9%e,

ddi dul . X
TS RSB S R T PR 280, AR 2

Y SraSo i 26 BN PERHEANS, previae Birithgfuntidnaliot 6fIIEY (donteoller 602,
software) that are stored in nmepory (not shown) may be
MA@ donteplles AD3 cind uppergpeiogelilayrréd 60 r i ous conponents in
devi ce 600. For instance, conmponents, such as PHY
[@@HE]r ol | efn &hlEticm thanaty ¢bhmagistase sEbBre perpBangity thafrgopiol the

i npl e ted throuygh sof t] .
e RGN} S BB LA DG, AT, S frrtc
764 A28l doBpled t6 protesBOND. | Usdrikterfate 7TTHifsciliateg tianexchange of
illustrates the term nal device_inplenenteq_ ccordin
clu

il;f@nrgﬁi@n@fiﬁb@umnﬂ%ﬂ hew's shat sesrinteHeent L dh LPEHP UL
LN i t . . | ud
ohifigh 720 sl s bR RR R 2T, L0 Faee 18, im

, a nmenory _ interface 714. In
[8l 6’ 9 J/]t 'on, Utsgre il’llperJ ﬁoe 1onn§fabtrlng}rf1 in%iucféloﬁe of' more devices that allow a user

to input information. Examples of such devices include keypads, touch screens, and
microphones. User output portion 718 allows a user to receive information from the
device. Thus, user output portion 718 may include various devices, such as a display, and
one or more audio speakers (e.g., stereo speakers) and a audio processor and/or amplifier
to drive the speakers. Exemplary displays include color liquid crystal displays (LCDs),

and color video displays.

[0078] The elements shown in FIG. 7 may be coupled according to various
techniques. One such technique involves coupling transceiver 604, processor 710,
memory 712, and user interface 714 through one or more bus interfaces. In addition, each
of these components is coupled to a power source, such as a removable and/or

rechargeable battery pack (not shown).



i ncludes OFDM transcei ver 604 and antenna 610. These
conponents may be inplenented as descri bed above with
WO edoenestee to FIG 6. However, the inplenent at PONTE2005/002543
FIG 7 may be nodified to ilhcl ude different
transcei vers that support other wrel ess technol ogies.
[ 0074] Processor 710 controls device operation. As
sho in FIG 7, processor 710 is coupled to
‘VHTaﬁ@H€£W€P'6O4. Processor 710 maybe inplenented with

(0878401 | ngVEaF RS SHEERES bHE: BT gRURRRER fegd Jescrtbed
abb Q¥ iEARIR o urfiRrsbodRRUAES hail)é%%%eﬁéﬂ%g Weyrof yxahible only,

I nél'udes random access nenory ( , rea only,nenoaﬁ_
anfl ROMn limattetiay For anstancerabthpugtherdmplasrhaye penodasgiibegdrinyving

e formof data and.software S :
MBLA FRai Pisefidiscp AR o e G TR AT e pophioations
te GRITRIAG Hr & withf] tHE Scdpl B FChresesink BiéttonC Vofeverxthe tidobdiques of
by processor 710. Various types of software co ongpt%)
therpyestrs igventien nay bewiet ith sEEnaHsmnsIRsSsioRfeehnigresSHugr trgp OFDM.
may store software conponents that control the
[0@3dr]at i onAocordinghysit evilldre apparentp personeskilted inthe splgyant art that

store soft e conmponents,that, provi de.f - .
voplaHE RN 1 B P PR AT Portids Fgot ke Rashifing fom the sir
an@%%og@@ﬁhb! PRRAtRL OfEOthelbadaE &) 668 of tAO Pfikert invention should

addi

lon, menory 712 may store software conponent
nctbadling o iyt dhecsbonaigecTRd EHIER R HTRIEUN. thoufd be

interface 714.. As S ' ; i 714
o oufy B afpinitE s BT b g MGG BOEARES. 1)
facilitates the exchange of information with a user.
FIG 7 shows that user interface 714 includes a user
i nput portion 716 and a user output portion 718.
[0077] User input portion 716 may include one or nore
devices that allow a user to input information.
Exanpl es of such devi ces include keypads, touch
screens, and m crophones. User output portion 718
allows a user to receive information fromthe device.
Thus, user output portion 718 may include various
devi ces, such as a display, and one or nore audio
speakers (e.g., stereo speakers) and a audi o processor
and/or anplifier to drive the speakers. Exenplary
di spl ays include color liquid crystal displays (LCDs),



and col or video displays. [0078] The el enents shown in

FIG 7 may be coupl ed according to various techni ques.
w@@6sIsThs t echni que i nvol ves coupl i ng transcei RET/1HE065/002543

processor 710, menory 712, 1&nd user interface 714

t hrough one or nore bus interfaces. In addition, each

of these conponents is coupled to a power source, such
WA mwg@g @nd/ or rechargeabl e battery pack (not

shown) . Vi ncl usi on [0079] While various

enbodi nents of the present invention have been
1descrlbeﬂ bove, .it shoul d be understood that they

have Reh° ik9§¥§ﬁﬁéﬁ by way of exanple only, and not in

i M e atshffing A9t of AH QS stRkhRKAB o %@@

descri bed anoaflnngB %oﬁnunﬁbgtion ) o§%§$¥ﬁmgﬁﬁ@tnne
pesihdr the fsigletaastidah angpeiatedaw(l acleastoné oatotodsvice;

technol ogies are hin.th scope of. the present = |

i nveRtiSBRHnREPUER] él?ftorr{l%éor& Pgeadgoriso €f$@§@%ﬁng time
petiBYEME 'c@ﬂtré'[&ﬁ{foﬁﬁatitﬁleiﬁcwﬂf a%'l%ﬁikieﬁ bPIhE Fr$§ o Stream;

technlques ot her than OF [ 0080] Accordingly, it

Wil | Teﬁﬁé'V’éilﬁéléﬁ identifies op dreslonsdatkittenmdior a prévetarmined sinte interval in

N AT T S—

reseCegibidefitifidnes prokidited, arherdif We tith & GligiRe A6y TR Of
the present .invention should not be limted by any of

tm?ﬁéméﬁbwahﬁgﬁﬁﬂﬁﬁéae%ﬁenplary enbodi ment's, but shoul d
be defined only in accordance with the follomﬁng
clains and their equivalents. WHAT IS CLCAIMED IS: 1. A
2. met btk methpd bEélaign 1twhkersini thé iing irdaitval Bftwa ok nfosé cadta@itive
streamd ﬁ%ng a.first porélon of a repeating tine
OCHEIEES O{J Iehepdne Wae #e49d-cam associated with at | east
one renote device; transmtting control information
during a second portion of the repeating tinme period,
3.t he Bemetbpd phélainmrhtwizareinrtbé sedombpation détitei répeeatmg)ﬁmblpenod is
WlP}lrstbedata stream reserving the identifier of the
PEO4E L gf)peam for a predetermned tine interval in
whi ch transm ssion of a second data sfreamto said at

| east one renpte device using said reserved identifier
4.i s prhstmghedef cleipet.avhereindhe finseporkioe of the repaatiog titvelppriod is

witgh! %ﬁ@at}&gfé}ﬁ&{ddon of the first data stream

5. The method of claim 1, wherein the repeating time period is a MultiBand OFDM
Alliance (MBOA) superframe.

6. The method of claim 1, wherein the predetermined time interval is
mMaxLostBeacons.
7. The method of claim 1, wherein the second portion precedes the first portion

within each occurrence of the repeating time period.

8. An apparatus, comprising:
a transmitter configured to transmit data of a first data stream during a first portion

of a repeating time period, the first data stream associated with at least one remote device,



2. The method of claiml1l, wherein the tinme interval is
two or nore consecutive occurrences of the repeating

wao pove/ogssni od. 3. The nethod of claim 1, wherei PCT/B2005/002543
second portion of the reped?ing tine period is within
a beacon period. 4. The nmethod of claim1l, wherein the
first portion of the repeating tine periodis wthin a

ata transfer period. 5 The nmethod of claiml, .. .. .
aniie papin R il JRaER P uRE ferrad estop SR sBipagipgperiod.
th&bb AR SRR inSHBRE fh 30116 ofhe fifd dandtedmCdndi m 1,

wherein the predeternmned tine interval

| S
mvaxd ostBdacendigured tTheservetirodersifier|odithe first Jasestesam fora

second rtio recede he fifrst porti it
G RREeg e Ponogt PGl B febhlth jfHemh B3GR at leas
orRRBARLA! d¥ice@ofR shidl rBgrvel itlérdifierid prehibfiedifwigiie thettime interval
transmt data of a first data streamduring a first
inpoediately foHows teapimatipmgl thedisst gata sHgam: he first data
stream associ ated with at | east one renote device, and
to transmt control information during a second
9.por t Thapphardnie fobiead, iwtgrein tie tines incatyaltiheva anhemslconsecutive
i nformation including an identifier of the first data
ocsPFTERGes oh A rePEHAE HBIARSFoLonf i gured to reserve the
identifier of the first data streamfor a
predeterm ned tinme interval in which transm ssion of a
1G ecotitke sjatamtst ofedaimt &) véeran the 1demdidter griacludedbine dsgivibated

using said reserved identifi IS prohibited, wherein
repgatiqrprofogeldpiprmaiih g WﬁPte(:D?Pf l ows termnation of

the first data stream 9. The apparatus of claim 8,
wherein the tine interval is two or nore consecutive .
1oc cuThemasates oftdhainy & yeherdim thetseerndarartionof the repepigng time period

. apparatus of claim8, wherein the identifier is
ISiYETra 4 aaqupgnaﬁ.stri but ed reservation protocol
information element (DRP IE). 11. The apparatus of

claim8, wherein the second portion of thf repeat i ng .
121 re The mRPITSOAGIEIR f v dt5Feprd Regtion of the repeating time period

is a beacon slot.

13.  The apparatus of claim 8, wherein the first portion of the repeating time period is

within a data transfer period.

14.  The apparatus of claim 8, wherein the first portion of the repeating time period

includes one or more media access slots.

15.  The apparatus of claim 8, wherein the repeating time period is a MultiBand

OFDM Alliance (MBOA) superframe.

16.  The apparatus of claim 8, wherein the predetermined time interval is

mMaxLostBeacons.

17.  The apparatus of claim 8, wherein the second portion precedes the first portion

within each occurrence of the repeating time period.



12. The apparatus of claim8, wherein the second
portion of the repeating tine period is a beacon slot.

wda 3o6/0kssomppar at us of claim8, wherein the firBCT/IB2005/002543
portion of the repeating ti2fre period is within a data
transfer period. 14. The apparatus of claim8, wherein
the first portion of the repeating tine period
i ncludes one or nore nedia access slots. 15. The
apparatus of claim@8, wherein the repeating tine
1Ber i @dednsputieryinb griaBapd d€E E¥hAYidih @ A eBmbIYBONeaBld BRI KA MBving
16. The apparatus of claim@8, wherein the
COMBYEE RIOgTaALp21q fegonded diesean forsensivking o sroResseving: conmputer system
T Lel rtlon
e B o i o B0 e Ly G RB okl Gmprising:

t he pleqm codp for nnahjmglﬂmbr&&sscﬁc 0 @APLdLInsPERBHALD transmit data of
pput er useabl e nmedj um havi ng

oSS B e P o) o Bt P M Bt PR, BAEN g stroam

aROOIGRA W dt Teat SRR deS¥at em to operate in a
Wi rel ess conmuni cati ons device, the conputer program

| ogi Brogawpedds fog engiling flemrocessorito pravidebinstagtivheto transmlt control
E N T T -

incRieEs dni@eritiflee oP eel Mg datdWrehinf 84d data stream
associated with at | east one renote device; program

c odePHograneeRdst fon gnabhias gieasecestr to oespm\the;j@entlﬁer of the first data
st%é&ﬁ{ fol! ﬁgke‘ﬁ@tsenhﬂle eS ime'i'va‘f 2 nllivhlgclhtt'faﬁér%ijsg]?)tp 8 a si:cr%ld rgigta stream to

second port e repea

said at least onefentaratib e igied dath Reerasd iddantiédfib sfohﬁfltea h\ﬁherem the
and program code for enabling the

first data ea}rea

mﬁ?&@@@?ﬁ@ﬂ? 1@@@' {lews eaningtion pf the/firgirdatasgrepiny st dat a
stream for a predetermned tine interval in which
transm ssion of a second data streamto said at | east

1%ne Aenﬁh%i@mnpm&mwsing said reserved identifier is
erval, inpedi ately

prohj bi.t ed, n the t
f ol | 'GWEVPé pl#\h iy ‘iﬂ% %eaWrdé‘ﬂPg @sf%fSH%ﬁrBO% o} EReating time period, the
daetibsh £0604tkd Wit at Q6N kQHoddddicef a data stream
during a first portion of a repeating time period, the
receiving control information during a second portion of the repeating time period,
the control information including an identifier of the data stream; and
considering the data stream active until the identifier of the data stream is missing
from the second portion of the repeating time period for at least a predetermined time

interval.

20.  The method of claim 19, further comprising:
considering the data stream active until a stream termination notification is

received during the second portion of the repeating time period.

21. The method of claim 19, wherein the time interval is two or more consecutive

occurrences of the repeating time period.

22.  Themethod of claim 19, wherein the second portion of the repeating time period

is within a beacon period.



data stream associated with at | east one renote
devi ce; receiving control information during a second
w@ebioes10Df the repeating time period, the cone€DIB2005/002543

information including an i déntifier of the data

stream and considering the data stream active until

the identifier of the data streamis mssing fromthe

second portion of the repeating tine period for at

| east a predetermned time interval. 20. The nethod of

28] ai Mh $etliad dfrdainconphesingie BORIRT éMBe tdpeatdal tBne period is

streamactive until a streamtermn nation notification

Within %?@PV@HS@UWTW& the second portion of the repeating

time period. 21. The nmethod of claim 19, wherein the

time interval is two or nore consecutive occurrences

24f t Abe nmpﬂmito‘hfmgaimi H%ghefeimthe ré‘;&}atiff% gmepbhiodisaf Maltiamd OFDM

erein the second portion of the repeating tine

%@@%‘W@ %“J?F‘fjrirsaén%eacon period. 23. The nethod of

claim19, wherein the first portion of the repeating

time period is within a data transfer period. 24. The

2pret hdde ofethgidaifrplaig, 19Wbermimthe peedetpmiated tignet inteevaiés | od

mi][_ch &, N&%eti Band OFDM Al |i ance (MBOA) superframe. 25.
FPEHBE ST ¢l ai m 19, wherein the predetermned tine

interval is mvaxLostBeacons. 26. The nethod of claim

19, wherein the second portion precedes the first

2Bor t iTbamgthon; of chaaar Sowbeneinetie seesid phgiongpestpnigetfirstportion
' ral : ri.skng: a receiver

“}3@% ?“‘S%Pé‘é‘“{@@? gggl?\r/ egél%ga&%g%gn%%t a streamduring a

first portion of a repeating tinme period, the data

2?treamassociated wth at | east one renote device, and

0 r CESPHF SIS or mat i on during a second portion

of t A& LRREAS 'ﬂ}gjré' QR O] PRAR |

i ncl udicng an I1| entdl t??%r of&t %1‘ %gﬁtég&g%a%le%urﬁh{%an af) brtbn of a
repertingdirhepertsh flieglatedrebm asaodated withheleddtone sémetamdevice, and to

active uqt.ifl the identifier of the S .
rece1ve control information during a second portion of the repeating time period, the
control information including an identifier of the data stream; and

a controller configured to consider the data stream active until the identifier of the

data stream is missing from the second portion of the repeating time period for at least a

predetermined time interval.

28.  The apparatus of claim 27, wherein the controller is further configured to consider
the data stream active until a stream termination notification is received during the second

portion of the repeating time period.

29.  The apparatus of claim 27, wherein the time interval is two or more consecutive

occurrences of the repeating time period.

30.  The apparatus of claim 27, wherein the identifier is included in a distributed

reservation protocol information element (DRP IE).



data streamis mssing fromthe second portion of the
repeating tine period for at |east a predetepnined

wao eve/048T0®Rr val . 28. The apparatus of clai m 27, PeUTEB20031002543
the controller is further édnfigured to consider the
data stream active until a streamterm nation
notification is received during the second portion of
tihe r [ r at of cl.ai
370 RRAEb A b ORR Y, Plerciting LFndBARER Y Betep il Bine
peviad sabdagen glocur rences of the repeating time period.
30. The apparatus of claim 27, wherein the identifier

is included in a distributed reservation protocol

32nf ormetabparatlk PR

claim 27b91\{/\fher g?ﬁ&hg secégﬁ%l t%%?etcl on n° @B?%g{#%gg m%tlme
P@ﬂ?ﬂalsrﬁe‘?qa%nﬂg‘f a beacon slot. 32. The apparatus of
claim 27, wherein the second portion of the repeating
time period is a beacon slot. 33. The apparatus of

36) ai Mh2 Gppahe@s f claiuhe?,WHGLInRRY filsOfbrfbn bithe'rERERA
erFod is wthin a datlia1 tral\rﬁs er 1riJelrl gg@;ﬂ% éq%epenodls

Wéﬁ?ﬁh@é%taéramfewealpﬁq 27, wherein the first portion of
the repeating time period includes one or nore nedi a
access slots. 35. The apparatus of claim 27, wherein

3#4he Mbpeppdrags of dENPRT,ivatetréia tie Ml pdrBenef @@%eﬁﬁﬂlg @BREPeriod
36. The apparatus of claim 27,

OQA) superfrang.

%P’PF? O‘ﬁrféﬁ‘iwfh%@tstl me interval is
mvaxLost Beacons. 37. The apparatus of claim 27,
wherein the second portion precedes the first portion
3% t hilhe epwinatocelinlaien?® wiferdih cherrepeasih fighe peiiddpes MagtiBand

ro roduct conpri sing a conputer
O@M@Pﬁmﬁm‘%m@aﬁ%ﬁﬁg frput er pr ogram | ogi ¢ recorded
thereon for enabling a processor in a conputer system
to oEer ate in a wireless communi cati ons device, the

berppsraiay efifldiog % vdsmin theipreletqmagrdaime odervdl s
8&?1% processor to provide instructions to
a

r ecel ve

37.  The apparatus of claim 27, wherein the second portion precedes the first portion

within each occurrence of the repeating time period.

38. A computer program product comprising a computer useable medium having
computer program logic recorded thereon for enabling a processor in a computer system
to operate in a wireless communications device, the computer program logic comprising:

program code for enabling the processor to provide instructions to receive data of
a data stream during a first portion of a repeating time period, the data stream associated
with at least one remote device;

program code for enabling the processor to provide instructions to receive control
information during a second portion of the repeating time period, the control information
including an identifier of the data stream; and

program code for enabling the processor to consider the data stream active until

.the identifier of the data stream is missing from the second portion of the repeating time

period for at least a predetermined time interval.



a data streamduring a first portion of a repeating

time period, the data stream associated with at | east
wor@etesTos e devi ce; program code for enabling PEEIB2005/002543

processor to provide instrg@gtions to receive control

i nformati on during a second portion of the repeating

time period, the control information including an

identifier of the data stream and program code for

enabl i ng the processor to consider the data stream

3t i VEheldimputdriigo gr@irbdicest @hint BE, fahd csinbBaig! S

m ssing fromthe second portion of the repeating tine

per i dfOgIgm eode|ferenabhngihe peacerser treebnsiderthe dater strehm3a@tive until a

Th nor . cl.aim 38, furth .
b TR I ———
moidi der the data stream active until a stream

term nation notification is received during the second

portion of the repeating tinme period. 40. A nethod,

APPTA Hefibd, BbhPGahing a first portion of a repeating
time period for a vice to transmt data of a first

dat a adlpeatga fidsepdriios bf depaataiertinepasdidoes deviee deniait data of
aa@d ﬁgi‘metor re.r gﬁte devj ces; &ilel ocating a second

it st fﬁféﬁ # Pl betwegbthe sgvice and ore Qfaupieaergte
dekggm t control information, the control information

including an identifier of the first data stream
est atflpediingg secendportion ef tharepieatimhiimh petiel fevhedevic to transmit

i:j . mitransm.tti the j.dentifier faqr, a
BB BoHEOL AR ST RO reTed R Hewfenotit isuet
stresifj nati on of the user data stream 41. The nethod of
claim40, wherein the tine interval is two or nore
cons éstablishangor imedpigrvakingrhich therdsyisa s prghibited fioer fragmitting the
: : ] . ein the on ortion
ARy ESER Bla bl ARG gl AR AR i of the
werdabcktred®. The net hod of claim 40, wherein the first
portion of the repeating tine period is

41.  The method of claim 40, wherein the time interval is two or more consecutive

occurrences of the repeating time period.

42.  The method of claim 40, wherein the second portion of the repeating time period

is within a beacon period.

43.  The method of claim 40, wherein the first portion of the repeating time period is

within a data transfer period.

44.  The method of claim 40, wherein the repeating time period is a MultiBand OFDM
Alliance (MBOA) superframe.

45.  The method of claim 40, wherein the predetermined time interval is

mMaxLostBeacons.



within a data transfer period. 44. The nethod of claim

40, wherein the repeating tinme period is a MiltiBand
WORDWoA87D5 ance (MBQA) superfranme. 45. The net hpdr/mB2005/002543

clai m 40, wherein the pred@termned tine interval is

mvaxLost Beacons. 46. The nmet hod of claim40, wherein

the second portion precedes the first portion wthin

483ChTRC IR Blafth 4b,|"\§7h51%ﬁecﬁé ddgnd i)&%ioﬁ‘ifré&ges the first portion

within each occurrence of the repeating time period.



