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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 conirol 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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payload information. Each device in a beaconing group is assigned a portion of

bandwidth to transmit beacons.

[06008] This approach allows the MBOA MAC to operate according to a -
distributed control approach, in which multiple devices share MAC layer respbnsibilities.
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)
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[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.
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the reference nunber. The present invention will be
described with reference to the acconpanyi ng draw ngs,
~wherein: [00171 FIG | is a diagramof an exenplary
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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



[0019] FIGs. 3A and 3B are diagrans of exenplary
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Wﬁéts of device operations according to
fits of the present jnvention; [00211 PEEB2R0§W@2543

a bl ock di agram of an exemﬂ ary w reI ess

comruni cations device architecture according to an

enbodi ment of the present invention; and WO

[OQa/] 0487 BIGPCTY allBBﬂ\O&/an@ﬁﬁé&n c{x@ﬁigl%jy nhfFeménth§orfof a wireless
bl ock .di ag gm of an exenpl ar% npl enmentation of a
GRIMRyTcAlions SRR ACEARING R 2p &V é@HE?EEertH? PigSES inlyention;

enbodi nent of the present invention; DETAILED

PESARLED) RIS GRIFTEO S0 FREE BREVEIREENTEBODIMENTS
OPERATI ONAL ENVI RONVENT [ 0023] Before describing the

i nve%PﬁﬁAﬁbﬁE‘Lny%ﬂ;@H@Jert hel pful to describe

envi r onmen present invention may be
enpl oyed. Accordingly, FIG 1 is a diagramof an
[@0a3p| ary Ryferaticobalg theinventioreintdetallhit & BRVhdlSMIBYWescribe an

i ncl udes rru#1 {ﬁ beaconi ng groups 101, each having a
B EPRPRLR ¥ lci}é RIEIent iy entpegy iy B¢ epleyedr| AscordiggimidG. 1 is a

cﬁ%%vﬁﬁ%@ﬁh @ﬂerﬂﬁl&zﬂ)&éﬁﬁoﬁal emlr&ﬂnén@ Cidd €5 FRRGE 1rgﬁl\ééscr%ﬁlt1ple

102a 1 also shows a beaconing g
qongpg gmieshl Olnedch deginpEydurabgfof de0 ey, loancffoilﬁﬁtance FIG 1 shows

n 101 each
802 iok BEIBEN\IR 0P BUEC BRI o
showk a bafronfrgreroupsittaboehickifclddes IDBAs 10BYS0202&d 102h,
comuni cating with DEV 102e across a |ink 120a. In

[amamqu on Ih BefRAGEZIAG W1QWKcABLDEYS 1686H nofy &%&ﬁéate with
comuni cate with each ot her dlrectly Fo

l?lfﬁ‘étlQ%%é"mi’rsla@(’rffsp%ﬁ’élﬁémbé‘&@ Fopwstares, Fi2d shows DEVs 102a
t 2
%ggqéﬂéﬁ‘?aﬁ%g %‘?%ﬁ 1O LB B BRI R dflopine group 1015,

02an¢ mhy DEYMLORAteawitiossh athco dnras];yo R ngtahd:en FIG. 1
. DEV _102f. conmu vvlthDEV
%‘égﬁ DZE(C%{SolsOg §é§i‘ :P(%'lg PP RnE Y gélgk Lotuni cat es

DEV 102h 102f d 102
i n Eé aconi ée@%’g@rﬁ %Si%’fgl Orlrhyea&fl‘ §88E8Dm%‘?‘@a]t0@%\%%yﬁmgn“mcate
VeEDEW 102h.acoes a eoripbilingd Hisk 130, SRR W REY DRV A0 A hmynicates

cofmuni catjng across a_|ink 122b. [00261 Each o

102
‘T”iﬂh‘gg‘/ﬂé)@ &ﬁ@mbnlﬁh%pfewmlwwa}qz@@gnnn@mwﬂhlaw.hegh
one
R R D b 0T 1o b ero R O R AT i <
. cofnmunecaty wik nachi atveenFooexangde r16G ebdomisE g 0001 ahd 102
C%pIPIlngXCSaﬁIaig 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¢c. As shown in FIG. 2, superframe 202b immediately

follows superframe 202a, and superframe 202¢ immediately follows superframe 202b.
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reservation. MASs may be allocated by a distributed protocol, such as the distributed

reservation protocol (DRP).

I 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 302, a superframe 302,,

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

strearn is supposed to be continued.



beacon transm ssion. Nanely, in FIG 3B, device A
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stream Al so, as described above, device B does not
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superfranme 3021. [00371 Nonet hel ess, in superfrane
3022, device Atransmts a beacon. This beacon
includes a DRP IE having a Stream | D of 1. Wen device
IB r e QHERATION s beacon, it cannot be sure how to
interpret this DRP IE. In particular, device B cannot

[@@5 81 mi ne Thahetdne invehtion pislvRiek ﬁaprdszﬁésl thhefidher 8&\?1@@%% share

stence erfrane 3020 or a new
2 Str eamvc}%‘ﬁ ﬁeeggf%l‘ t%{g ﬁ@?l%d%@ﬁ&rgmﬂci)@eg@@km@hlp}@they participate.
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Staq;mm/mbctﬁfn Hetvecep rtl@é@ﬁﬁe deny eV b&BR! QY Prefetermined time interval
time interval to guarantee that art

det er m_ne
h a??"’l‘l?sé‘g f‘ftFr iskime nggvalnthe Séré@*n \HD mepy pensed ﬁ(rsa)n)ew&bﬁﬂ@tmn
add?6r FRER. VihRWQfetmb drﬂrﬂé‘&? use gomﬁf%? tp Fl taé:ﬂlarantine

this approach, the tream
pPetqdeant connecti on shall not be used for a new
streant connecti on between the sane set of devices

(Wt dre t h‘éalpxms cielueﬂ map®dd uséd®@r thetg@bMaline ﬁ@ﬁ)de P8PSR ce, in
rﬁ{)&ﬁ{nems Sicl éerval the Stream | D may be use

new ¢ 6’ n’ﬁ% PasgiRg o6 A SEACH s AUmpsy §f Superff ames. An
exangied eihis spefid mﬂfﬁbérniseﬁé/ﬁdraxh&elaxlnﬁlﬁl ngtgézgc%ﬂ utv@u i s%ecnﬁed

eri [ 00411 Various va

arantine
bXJ@]g d;u%g? t MR @kdﬂéf’gwpﬁ@am asghiree Faprerfrarsésaritinge thdﬂcurrently
SI n .of ified.
eomg gk L 161550, 4, b0 RO HRBF
Thesefoes; in ths anb@dmmmedmcermm mastaaleamms %JefMH SMihSbefore

t he..cur MAC specification as
reﬁﬁﬁ%éfs{sr%g%}[ﬁoé%edeﬁ trrsgréja’?lﬁ’é‘ F‘?r@ﬁ?tﬁ)%n specified

rfra Ien g g% 536 usec, the quar anti ne
per| od | %5 mﬁtg S ap eViinea dgvicerdgies not receive the

beta:‘fdlngc(iﬁ dﬂi?ﬂiere de’:hdéeif SRR BRldeRbtteaft prlﬂ%@éstly tcnll;}kounpeedrbnge 8ev1ce
as active (e.g., in a DRP IE) unless certain cond1t1ons 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



reusing a stream|ID for a different stream and/or
connection. [0042] Al so, according to this approach,
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ﬂ%ﬁdgsaakﬁlaﬁ Ql%@' Ey%htio%'%sf ﬂ%ﬁa{lﬂﬂ%b‘i rnfn%fl Qt?(ﬂls %%@\91%% for data
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ot sn eGPty g BBRg Tt do v ol R uE iation
- ptal s a data streamw th one or nore renote

_deV|ces his data stream may .be a unidirectiona

pid£AM suchy ddaatibdd ablohy, PRES I Jede s tovadkel d rREGT AfonTbr a
data to the one or nore renote devices. Establishnent
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gﬂ? ﬁ'édqgr anlsl%m%g?ﬁ/ﬁiohaqloeest%ﬁMh %%ﬁtg Sth?ﬁ@&}%t%ﬂo; Q&eam) a

g., one or nore |OnS
deyied feqesiingsa cha¢raatisratnafsmits p@RIbﬁhfonﬂanomeieIMB@l’(DRP IE) during its

gg;c\f/)\g égblﬁ?ﬂl&ﬁg{dlsgl%?églgg rtr%%/]ﬁl a sopt?ar.lfsglrltnﬁed Dﬁfﬁ%ﬂg I‘chegr
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,
stép 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 Iporti'on 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.



protocol (DRP). [00471 As descri bed above, DRP all ows

devices to make a reservation for a certain period of .
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To establish and maintain the reservation (or stream,

a device requesting a reservation transmts a DRP

i nfonnation element (DRP IE) during its beacon slot.
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[Erespective beacon slots of each superframe during the
exi stence of the stream Therefore, step 404 may
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] Xi stence of the data stream WD 2006/ 048705

CT/182005/002543 10 [00491 In a step 410, the device

' nat t he am est abl.ished.in . step 404.. This
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" ddviRIseTirs&l tohefin slshﬁe gefisnaapRidi2e). DRBs dhtkstrdd¥RE} bk a
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in step 410. Accordingly, if the device would like to
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1nclud1n0 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.



101. (00521 In a step 504, the device participates in

a data streaminitiated by a renote device (referred
wbok@h as the transmtting device). This 000 <
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to the beacon. In particular,
reservation.

V. DISTRIBUTED RESERVATION PROTOCOL INF ORMATION 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 12 2 3 3
Element Length DRP | Destination | DRP _ ... | DRP
D (=4+3xN) | Control /Sourc¢ Reservation Reservation
DEVID 1 N

Table 1 -- Distributed Reservation Protocol Information Element Format




this field (called the status fie|d),\MDU|d descri bes
the status of the stream Wen an entity makes
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RESERVATI ON PROTOCCL | NFORVAT| ON ELEMENT [ 0057] The
f or mat—of—a DRP_of the MBOA MAC proposal is now
described. Tabl dahle25dPRBRepdryationfmtddormae f or mat of
a DRP IE. COctets: 112 2 3 3 _Elenent Length DRP

Destination DRP ... DRP ID (=4+3xN) Control /Source
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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-b1 | b2-b4 b5-b7 b8-b10 b11-bi4 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 acknowled gement 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
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FIG 6, device 600 includes a physical layer (PHY) controller 602, a media access
: controlllerr(MAC) 603, an OFDM transceiver 604, upper protocol layet(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 (of currently used).
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badediechiniqus Baplabs liRb ot Blerﬁ&‘e%eq%gﬁ%)’&m@g U BlesE6Ed & rﬂorfe
events occur. Such events may include the reception o

fsequens teads R detsrninied aeqonting o 2 frequeskn pesipivg pmttellm_wcél as one or
S[TE TS JPexd W Lhou e ECE I Ng, & . Stream rel at ed . _
lcontd?z)ﬂ{[ 'fl(]ﬁ:% or‘{‘réa ? ?egn , LE) velté &8 produces atfrequency Eoppmg 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 wirelesé signals from remote devices
that may employ frgquency 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 frequehcy hopping

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



fromthe correspondi ng renote devi ce. 1100681 FIG 6
shows that OFDM transcei ver 604 includes a recei ver

650 and a transmtter portion 660. }
@%@é@ﬁ]@ 1%er portion 660 incl.udes an inverse fBET/IB2005/002543

fourier transform (IFFT) modul e 614, a zero padding
nodul e 616, an upconverter 618, and a transmt
amplifier 620. |IFFT nodul e 614 receives franes for
mognisied signaly, WhishaRH¥ceivahity BFT efoda2526] F\onlc%%@}foﬁﬁs OFDM

_ | FET e 614 ener ates an
h&g&ﬁa{ho 5?155 |5t ﬁo % aé‘ﬁn iRKPHICY @@rﬁp@nng B didshépurier

aassfamn me&hlgsymsﬂl f 8bnfeRll P
operations. As a resault nt |£ (J{?I%MM@?{Q%E% ‘si gnal

[0ctoydes oM Syl fhis dﬂ%ﬂ%@okg};l LR @g%g@é%ﬁ%mlﬁormme

sent to zero paddi ng no app
m@i 'Wilé.]hdll’g m teBHYt @ntrhléerk@@l ﬂmbffgﬁ' @lﬁes mﬁe@/lnfonnahon

| d l.
BT PO RO I LA RLEgE  tis s
mmpﬁ foansesc dihis Ry iv@BRGeth&GHP cMES PHY B&/é}q'x%adéfr ﬂeﬂisoaﬁ) assing

ngl nor.e frequency bands. These one or hore requé

SAYRILRE PARIEE Q ﬁ’@diﬂétf‘éé?hl’m@ cprirellef peuency hopp| ng

f@%t rn, such as one or nore of the TFCs. As a
uptoesm @rFI@1@ q@md 0@ furthek iretpdencye Mappiengper

I ' b ransmt anplifier 620
%hgﬁtglrlgneé%g\dtﬁt e ésg k% hm%ynltn e?llrvlg ft@iﬁxam i) fpp{l%gﬁoes
.gMnglhmpmemgem@os lm’ﬂytdxﬁ)}lﬂa:@5Qlfbﬂﬁét%%ﬂﬁremoten%ewces This

g nve g 6 receive anplifier 624, a
V° e { E ?P’é F%P%PWP} dita aite W &1AFleegmoller 603. In turn,
MAPORaBllE 606 peeatdsshie] PEY Joﬂtrﬁﬁer‘%(ﬁ%&? hXI?SC?E]VGIf $%4rﬁo transmit

enpl oyed in thé reception of wreless signals
qnéﬁﬁ‘teé’e(fé%flemdlﬂgrwp%lmﬂsmuh]ar antenna 610 receives
wi rel ess signals fromrenote devices that may enpl oy

[00ddhency Thssisviegs plCe bmeay Isviotplasemdaitn GardWRi€ softwhiee

5 Sare nt. to anplifier 624, which

fgener a;E gs arrprﬁh%?g&d] b ?rgeﬁgls]i ! lmwﬁp&m‘@?ﬁr S Eh ganstph amplifier

@ﬂptep@V@mph@ﬂeﬂ% il JMICY RS BT m@Y trcldBQEchBRRE Rbch as
onverter g n@ll o‘%{) carrier-based techniqués to
S’Pst EHES &0 %g‘ﬁ’é? OF 0¥ Rl F@Blemétaapn&ﬁfrdévm 660 eryynclude

di@mn biggul pRAIRGSO(SF (19SS FEnARAS: vaflb s Ao PIATSLEr TNk o

| ower frequency rang Thi's. resul'ts 1 n

@@W@l@éo mgguls 61 enmpasﬂdatmmlg 626, and mmfo@n@sze. -
e 626. . Wi perforrrs OFDM -

l\gg&rﬁ%eﬁ ﬁgtep%)r? Eﬁeﬁes 8° RICEAY I“%ven%’ﬁ‘ PIOPETOH ) S4GhAs

Hlllnmt(messzome eﬁ@ﬁtmglglstaucft@ﬁi (1fe0 Wohiehare) a8 fn%erﬁ@'&l'tnot

% that is conog¥ed|nt he amplified signals.
'[% ‘6‘76&%&3 usefl &Q gpirod theiqpezatign o Harl autsicomporeRT inglduice 600. For

i6521cB B RhpE RENt Y RBCIPEs PRV Qontroller 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 implémented according to one embodiment of
the present inventio_n. As shown in FIG. 7, this implementation includes a processor 710,
amemory 712, and a user 'mterfacé 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



frames, which are sent to PHY controller 602. These
frames may convey information, such as payl oad data
ocol header (s). Upon receipt, PHY controller
W@Ego@%g%:esses these frames, This may invol vePTEHBUSHE?3
certain PHY | ayer header fields, and passing the
remai ni ng portions of the franes to MAC controller
603. [00711 As shown in FIG 6, device 600 further
off R Udasy bamodifiedns enctijdp differpitatagselvetsaji@rsappdbothdiheseess
| ayers may involve, for exanple, user applications.
t%@%@?@F%gly upper | ayers 605 nmay exchange i nfornmation
with renote devices. This involves |layer(s) 605

[8QZhhingi nErasessond ) caprols dewice posation. MGshos indilfGef, processor
7%) 'T)é co F]Ieg l}f'(; gwcg{ﬁ/‘% ntP%’cleLs%ﬁ 7?(2 3139 BE Er?'él%ﬁlemehmlﬁl% € or more

contro ansce| ver ansm t

rmemﬁto‘o:esscmrthﬁ&p@cwh rgpab o &l exscutisig gotaw &re ifBdiéAdnsTeed in

dev f of FLG .6 may be |an enented in hardware,
Or%amﬂk?a@éacwp%ﬁfy Y&6Hbi nati on t hereof. For

|nst ance, _upconverter 618, transmt anplifier 620,

[PBZ2] ve ahﬁﬂmqwéfﬂ?- epludes FRRAGRAATETSH PEROEY (B niggd only memory

(pp?‘x&)ugﬁuﬁl ®h %ﬁ, ana%@emforﬁamﬂ hitgd ﬁyrmrﬂf)ﬂﬁfasand Wvare

t'ers. Moreover, "1 npl enentati ons of device 600 may
dompbmﬂmes (al$p geéfeerkd & lopmein apmdebs)o risde soDSRE) cangponents mclude

pPRSTRRhan A P EReRA By BaceRith I 6oV REAR M o TS e

m@uﬁ@t&aﬁy be MoredaM (ﬁ{emdrfWEIfbml iRRHCS, AEMENET IRNBSENRbre
|nvent|on processor S&@ such as ﬁ]CfOpfOCGSSOfS
sefwér@tmﬁ@w%ﬁ thateqngiek thejoperationy @H%%vertﬁﬁét Agogmemory 712

: %?PSE&Q sbf@w&?‘é% oﬁé}ﬁ’g thatég}emle foraHe ﬁﬁctﬁgﬁt 01 %BI‘R roller 602,

operatlon varil ous conmponents In

MAStantellercdfpaniampss, pretochl lager@H¥0Tontrol | er 602 and
MAC controller 603, maybe primarily inplenented

olr6tigh saf hdmnen m@n«a’y 1703 nouy same satware c@enporeneshacsntrol the

%218%}2% 881 ]g? %1 n rrl%%} a% aceﬂ Er%e @%&%B&éﬁ 7, user interface

T1l4ligabs sdupsedt tb %r&c%ﬁsmr ned. Uestiserfhodpi £ fRiterds BECRCkHngg of
to one enbodi nent_ of theéﬁresent i nvention. As shown

infprpptegn with aypey. Bl Trhavesghatasen neraesed 4dnelndrseasussiinput

l%z{ﬁﬁ ¥ gu’lt t gg) agser interface 714. In
J nt7| on, gﬁ_rrpﬁ%r]f’g)nt éltl on of FIG 7 includes OFDM

ce .
HIPPTSC] O, B TOEGE TR e
tbliput fforidomieu e Exampies bfipick devitex mdnde\/}layﬂﬁk%tcﬁhéﬁ ‘€€Bens, and
PCT/ 1B2005/ 002543 16 of. FIG 7 may be m)dl ied.to

IP}?E‘I 8250 YSPR PR RATUMY j alaps asefito §ﬁ9ﬁi¥8 rnil oppffiqn from the
- Qdvic8! &RSs, 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).



technol ogi es. [0074] Processor 710 controls device
operation As shown in FIG 7, processor 710 is

'\VB%&%ﬂﬁ to transcei ver 604.- Processor 710 may_ be

fted with one or nore nicroprocessor & GIHERIFORAS43

each capabl e of executing Software instructions stored

in menory 712, for exanple, as a conputer system

[0075] Menory 712 includes random access nmenory (RAM,
vVileadCemdlysiogenory (ROM), and/or flash nenory, and

stores information in the formof data and software
[swrmonent whjldhaRousadngyodatlertOoftae picserd snvendon ks bedhdeseribed

software conmponents include instructiaons that can be

ahowecitishanldbhe prdsedecgdhatihey hays bpguetepieLYor 2% amps only,
Mﬂ&?ﬁﬁ@i@tlwyﬁ’& 1§stt8{c@dal Hg\%ﬁ%fuéys%avgg&n' dsdrRE fvolving -
menory re C

store nponents that contro
NEK&A@pnmuﬂmmﬂomfoﬂﬁaﬁsmamngfmﬁbdngaHnmgeqmnmmnwﬂﬂmﬁ

st.ore sqftware co nents fhat proyide for '
o ARG e b e pRRpech e el gtsion. WEESish bt RFtgiaves of
ﬂfégﬁeseﬁtnﬂvéiﬁﬁ)ﬁrme@r&ttgé@Wlth@bg%ﬁl(tﬁ%sﬁ%lon[t%ﬁqheé Sher than OFDM.
dition, nmenory 712 may store software conponents
(6 61@4) cont %Ql:ormh ly, ﬁ%h%gﬁpﬁgm't@ QLSRR kARILR HRUSIBY A4S 8F that
Interface 714 shown in FIG 7, user interface 714
vamolalcbmges irpfoent ang dptad ces bomaga tereim withpyitdsparipg fromghe spirit
% lp%t ﬁhﬁgﬁg&ﬁnﬁg ulglgsp %boéa ha%lg%9§5%':(%tﬁg? %\4 gé?xt ﬂwg&%’n' should
USRS lith @by arB%ﬂth@iboZ@ﬁleﬁﬁﬁedl emqﬂal@wtrmmﬁm@m bmnshad.lﬂ be
[0077] User input portign 716 may include one or nore
dglanqd@dy maecorgdanesiith the dpllovyigg Flﬁmﬁ mdﬁga} Ry dents.
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. [00781 The el enents shown in
FIG 7 may be coupl ed according to various
t echni ques. One such techni que invol ves coupl i ng
transcei ver 604, processor 710, nenory 712, and user
interface 714 through one or nore bus interfaces. In
addi tion, each of these conponents is coupled to a
power source, such as a renovable and/or rechargeable
battery pack (not shown). o
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WD 2006/ 048705 PCT/ | B2005/ 002543 17 VI1. Concl usion
[0079] Wil e various enbodi nents of the present

i nvention have been described above, it should be
understood that they have been presented by way of
exanple only, and not in lingtation. For instance,
al t hough exanpl es have been descri bed involving NMQA
Gaimaini cati ons, other short-range and | onger-range
comuni cations technol ogies are within the scope of

t he present invention. Mreover, the techni ques of

he pr.e .may be used with signal

rans @%%%&?éﬁﬁﬁs s other than OFDM 100801

Accor thanghitting t datal bf ke faspaaentstieanped@ings = Kirst @drtidh of a
the relevant art that various changes in forman

f@@?%ﬁ'ﬂg ime Rariqdh dee fifddata sieaRbasserdated: Wity at lq_ﬁﬂt ©Re remote
dg and scope of the invention. Thus, the breadth

and scope of the present invention should not be

I | m t Fdnsmittimy coﬁtrbhiafcmrtatiendiaﬂmg' daedcend mortiory of the repeating

odi ment but sho | d be defined onl accor dangce
(e Pt B SN BTamaomaveudng 8 tenfesk of e et data
Sledf: 18 Caims 1. A nethod conprising: transmtting
data of a first data streamduring a first portion of
a 5 regeedngipetidentifiesof dae firsteata istreannfer a predetermined time

N el handhins Rt Py A Se b Hrm 1R Ean smie ot teast one

LLOYD WISE

 reaidte afevide tdst:ng" earhrésurved i igentifgri igdprdhliisitead NWhétein the time

i nformation i ncludi ng an identifier of the first data

interelsubstantially imrngdiately i fabiews tesningtion pf the fyst eataa stream,
v?lﬁér%ﬁ'mﬁeoﬁre%eg%rﬁqﬁég ey fﬁgellvbm at IQ&&W@iaiL@sl’%@%ns

ansm ssi on a second data streamto sal
one renote deV|ce using said reserved identifier is

rohl i ted V\,her the erval subst apt.i
-\k}}ﬁ éT‘?thP(Sﬁ of &laim 1 N&%rg e (timein ?@rlva Js 4 o’ or more
di)tnrs@@mlve BB@lir?érﬁbésh@f mé&éséﬁrﬁg AR pérdy.i nterval is at
| east nivaxLost Beacons.

3. The method of claim 1, wherein the second portion of the repeating time

period is within a beacon period.

4. The method of claim 1, wherein the first portion of the repeating time

period is within a data transfer period.

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.
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2. The method of claiml1l, wherein the tinme interval is
two or nore consecutive occurrences of the repeating
time period. 3. The nethod of claim1, wherein the
second portion of the repeating time 20 period is LLOYDWISE
wi thin a beacon period. 4. The nethod of claim1,
wherein the first portion of the repeating tine
period is within a data transfer period. 25 5. The
nmet hod of claim 1, wherein the repeating tinme period
8.s a Awbppaxatds, @FOpigingi ance (MBOA) superfrane. 6.

The net hod clai,nl rein.the predetermned tinme, .
e e iR witerts il ten 40 3Hshl B5tPEF A Tt dhE°Hrda during 2
fRsepoitibn & TepdatintLtimecsertbd) ARé ifipst drita GRkaPn bRSodiatedf with at
portion w thin each occurrence of the repeating tine

lesti @rp remotedevice, and ®©. trapsmp andiol dnfoevatien slusigg a second

] Melllg to. kran t . irs .
ARSI URL CASBARY e el BT o Sinotuing an
ilemtifigyenfitioel firdthdmth istreangainal st ream associ ated with at
5 least o renote device, and to t anfm't contro

ued eptin

|
" nf orhEPRBRIGTLEOHBUISE 8 JRacHE: theoldeBiiehef s Bkt dage stream
fot BBregétefinddGme qRierdl ih Wt RhhSHissIdn &1 Qgcd?m Faetra stream

identifier of the first data stream and a cont
tomaid glleast tomer rseoieedeviee iuging saidaesefvedhidentifist isdptahibited,

stream, for a.nredetermned ti.ne interval,in ich ..
s e seB stttz i€iediafehl fouays ftghation of the
flreesdatanetreaft avhiaEin ehysippradétatmineds aiMedirtéRal | fsi &it least
is prohibited, wherein the tinme interval substantially

miabratBaaconst | ows termination of the first data

stream wherein the predetermned tine interval is at

| east mvaxLost Beacons. 15 9. The apparatus of claim

B, wWiEreiappahatusi of claiine By abhdreint e dimerdinterval is two or more

consecutive occurrences of the repeating tine period.

CEpSe RV TS0 R APREBINGHERP S MR | dent {1 or

is included in a

10. The apparatus of claim 8, wherein the identifier is included in a

distributed reservation protocol information element (DRP IE).

11.  The apparatus of claim 8, wherein the second portion of the repeating
time period is within a beacon period.

12.  The apparatus of claim 8, wherein the second portion 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.
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di stributed reservation protocol information el ement

(DRP IE). 20 11. The apparatus of claim 8, wherein the

second portion of the repeating tinme period is wthinklOYDwsg
a beacon period. 12. The apparatus of claim@8, wherein

the second portion of the re@eating 25 tinme period is

a beacon slot. 13. The apparatus of claim38, wherein

191e fTHe tagpiraiudn off clai® & endiréiRgtrd rreﬁeaﬁﬁg Qfné Speriod is a
within a data transfer period. 30 14. The apparatus of
MuliBang Onib alliancrdMBGA) SWoRTiage.of ¢ he r epeat i ng

time period includes one or nore nedi a access slots.

LLOYD WSE 20 15. The apparatus of claim8, wherein

16)e reneeappagatus nsf plaim Bl wherein Nbet priddeterfimdd time interval is
AMqiysﬁnC (MBQA) superframe. 16. The apparatus of claim

§:) BPEIGAGORE: predetermined tine interval is 5

mvaxLost Beacons. 17. The apparatus of claim@8, wherein

the second portion precedes the first portion within

Yach TDuxapparatys of cidine 8,epbereimthe seeonskpodidn drecé8es the first

comput er . progr am product . conpri si.ng.a conputer useabl e
i GAc, OEGHISERES of s, ERsAliBg tEg BEBPSed t her con
for enabling a processor in a conputer systemto

operate in a wrel ess communications device, the .
mpu OMtel PaRgrasy ircodurtpearspriging ;i egmputendeeable medium

L 0oL SEBPEF i BB ek 08 o Pscbor i s
qopnputensystem toepssrateih 4 wireleszaddrathunidatiohs delicéati® computer

stream associ ated with at | east one renote device;
RIPEAMIRYG §eMPHISiNgaabl i ng the processor to provide

i nst :1:58 tRScode fof AdBlihgC HY y%céggow%a.tpirgﬂd?ufnisﬂgcﬁons to
seco ortion of the repEatin Ime  period, the
transmd| dataf afr adirsibdatanstrealinnduréng iadfinst iportion of a hepeating time

bRESH, B B4 M eant Fo e RS FerkREtleis

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

program code for enabling the processor to reserve the identifier of the
first data stream for a predetermined time interval in which transmission of a
second data stream to said at least one remote device using said reserved
identifier is prohibited, wherein the time interval sUbstantiaIIy immediately
follows termination of the first data stream, wherein the predetermined tirhe

interval is at least mMaxLostBeacons.

19. A method comprising:
receiving data of a data stream during a first portion of a repeating time

period, the data stream associated with at least one remote device:
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first data streamfor a predetermned tine interval in

whi ch transm ssion of a second data streamto said at

| east one renote device using said reserved

identifier is prohibited, wherein the tine interval LLOYD wisk
substantially imredi ately 25210l |l ows term nati on of

the first data stream wherein the predeterm ned tine

I nt errd@diving 8éntr&1amforfidiiohoal e &P8Ecord poftideidiafle repeating
conpri si ng: receivi nfg data of a data streamduring a
timespenash tthe rcasttrod infepratiomdnaludipg aoideatifier of the: data stream;

éﬁ eam associ ated wth at | east one renote device;

LOYD WSE 21 receiving control information during a
secondnpideringrthefdatd stre ammesdtive qintit theeidpatifierdhf théeata stream is
control_information inc) udiﬂ an identifier of the

8‘% FePepitng tMecRefied Py at least a

?ngeltertrhﬁed $RiY inftéSh), WherBfm ﬁ@tﬁl’eaéfe‘?ﬁméostimg ime?\?élgg at least

romthe second portion of the repeating tine perio
mbdaxitostBeacons. predetermined time interval, wherein

the predetermned tine interval is at | east
mvaxLost Beacons. 20. The nethod of claim 19, further
20NMITHe Mathddof@lamh 4o futther BemrismgSt r eam acti ve
until a streamtermnation notification is received
dur i e@nsiserivgdbaraiastieam aetivenantiled stieamytermiration notification
- ' . . clai rej time
e dihind [ SRR nSHioh oEUR roa RS LTI uRAS o
the repeating tinme period. 15 22. The nmethod of claim
19, erein tge ?ecfo_nd port'bon,of the repeating tine
Leri dd& oM AT £1BW SN Waerely the stime, intapahds o or more

i Rt ' paTal A M t he repeating
dtb!nrgrggﬂJt 0 %aéépﬁegic}ég %ﬁ%réﬁ tlggttgﬁ(fppgﬁé er period. 24
The nmet hod of claim 19, wherein the repeating tine

AL NPENTTT TN TR N

HeriRAas YithimabeacBR getioar val is

Bussing i ine $eePneoRaftigsy '

23. The method of claim 19, wherein the first portion of the repeating time
period is within a data transfer period.

24 The method of claim 19, wherein the repeating time period is a MultiBand
OFDM Alliance (MBOA) superframe.

25. The method of claim 19, wherein the predetermined time interval is
mMaxLostBeacons.

26. The method of claim 19, wherein the second portion precedes the first
portion within each occurrence of the repeating time period.

27. An apparatus, comprising:
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mvaxLost Beacons. 26. The nethod of claim 19, wherein

the second portion precedes the first portion wt hiLEOYD WISE

each occurrence of the repeating tinme period. 30 27.

An apparatus, conprising: LLOYD WSE 22 a receiver

configured to receive data ofR22a data streamduring a

first portion of a repeating tine period, the data

str eanvéssins 8bRRguHeliNtoatede?@SIdAf & CdBhCstHEMh CQuring a first

and to receive control information during a second

portionsif afepepéing tispe geriad, therdata sirest assaciatediwith at least one
: Q0 e ,

ISP, ot Beaie ZBnk bR Ao lyrhisha FBkghd fartion of the

thpieating tiesenpadd ytheucdrittol timfermatiemiridiuding @h idBatifist f the data
streamis mssing fromthe second portion of the
PECRIMI ARG tinme period for at |east a predeterm ned

tinme g bpirsfde cpggg@ie@ kd ecoriAeiRy rgaﬁdsztgé:dﬁh%ctive until the

interval 1s at t mvaxLost Beacons.

weptifien efthefdath streafvis missing fnomitbe seebndlpogtion sf the repeating

.urther. configured t consi,der the data styeam active

' @|Pea{'°sd? et e?‘?ﬁsﬁaﬁ o‘?{eHSF‘%rﬂ"&%ﬂi@’ﬁ‘?i sntengle; plgrein  the
PredetsrmiRed SiRfeointear it iad et MMaxI &IBaaEédKs.ti me.

period. 15 29. The apparatus of claim 27, wherein the

tinme interval is two or nbre consecutive occurrences

f t ' ' ri - IS ,

3 o e ARG R! U 22 e e AR BREEutfieBbontiurea o
cdnsider billee diatz sstrecrhi active aintitcad  strdamn NRirimatRire dfification is
%DRP Iggj 20 31. Thqe) a{%par a}t us of claim 27, wherein
re¢rived dyARg Hae seeend pottior ofdhe sereafingitime psEedod is a
beacon slot. 32. The apparatus of claim27, wherein

the first portion of the repeating tine 25 period is

28 t hiThea agpaatus afs¢leim @2, i whered8 thd teme pipterealus 6o or more

c%b%&t%é’oc%?rre%'cgs toPﬁwf }erpsetatiﬁg rtitrnleorr)]ercl)cgd.t he repeating

30. The apparatus of claim 27, wherein the identifier is included in a
distributed reservation protocol information element (DRP IE).

31.  The apparatus of claim 27, wherein the second portion of the repeating

time period is a beacon slot.

32.  The apparatus of claim 27, wherein the first portion of the repeating time
period is within a data transfer period.

33.  The apparatus of claim 27, wherein the first portion of the repeating time

period includes one or more media access slots.

34. The apparatus of claim 27, wherein the repeating time period is a
MultiBand OFDM Alliance (MBOA) superframe.
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period includes one or nore nedia access slots. 30 34.

The apparatus of claim 27, wherein the repeating ti

period is a MiltiBand OFDM Al | i ance ( MBOA) "ELovD WisE
superfrane. LLOYD WSE 23 35. The apparatus of claim

27, wherein the predeterm ned3tine interval is

nmvaxLost Beacons. 36. The apparatus of claim 27,

391er efHy bb?a&?ﬁ@r& MRt 200 wHeREIRdPR bRRIctérmfihed Xime interval is
portion wthin each occurrence of the repeating tine
rpilaxbastBeacons.conput er program product conprising a
conput er useabl e nedi um havi ng conputer program/| ogic
recorded thereon for enabling a processor in a

NP UL appyataens bbclape2d| ahierein thé sekesd portion precedes the first

communi cations device, the conputer 10 program | ogic
withingeash eesulrgncsce the rereating tige E0Fr ocessor to

provide instructions to receive data of a data stream

during a first portion of a repeating tine period,

3/he duatcangiutenpregraot ipaoductvwedrhpraging eacongneer eseakele medium

SR S B R o4 SR BAS R GRS bacesor o
doMPUtEREYRBNPIY bpktate Mes WeIdRRr ddrimuficatiBRs HRRRA! tHcomputer

time period, the control information including an
drdgran fagie comprisingdat a stream and program code for

enabl j ng the 0 sor .t _cansi t ata strea .

et VSgT R BhcatiRar B Wfikessdf LS ol BBtructions to

réteive dat roim thm seeéamddpdig aditsOportioheofr £ Pegéating timeEperiod,
eriod for at-least a _predetermned tine interval,

thpalada Rlream associieduiratierst aneremaie devige: i s at
| east . o
or QR POFrCrag oD Enatiig, MeE (RCRCR 1o chaNad Insipygtons to

reoeive rcabkrioh informeatiroderirepa second peititer oft the repeatisg tieenperiod,
ot A AR P4 S, o
repeairofearh| CBRIPL EEr Efabl?y tHd PREdERdor €@ INsRIEPdhe data stream

allocati'ng a first tportl on of "a repeating tinme period
dativeaintibthecidentifien ofghe data geamds maissing ftoraheasecorshportion of

thgerefpéét%g Hl%teapérfc{aem ak?%a\'&eanprtela%te(%ﬁ]\fr%é:oe time interval, wherein the

predetermined time interval is at least mMaxLostBeacons.

38.  The computer program product of claim 37, further comprising:
program code for enabling the processor to consider the data stream
active until a stream termination notification is received during the second
portion of the repeating time period.

39. A method, comprising:
allocating a first portion of a repeating time period for a device to
transmit data of a first data stream, the first data strewn between the device

and one or more remote devices;
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30 and one or nore renote devices; LLOYD WSE 24

al l ocating a second portion of the repeating tine

period for the device to transmt control LLOYD WISE

i nformation, the control information including an

identifier of the first data4stream establishing a

time interval in which the device is prohibited from

5 trangigkchiing'@ detent ¢Rmior bﬁ!hefr@Peatiﬁgfﬁﬁfédp%oafor the device to

stream wherein the tinme interval follows termnation

dransmit geetrolifarnatiana the gontiel informeatior dreludingnas identifier of
I s at | east nivaxLost Beacons. 40. The

th?ﬁ' J‘p”?&@%‘m '39, wherein the tine interval is two

or norestaldiishirn e dinte Vintepealuinr eviiels thé ﬂéﬂcéeiseptdmguted from
time period. 41. The nmethod of claim 39, wherein
deansnattingr “thieo'ﬁem'f'fffhf@f fepReandhdate %‘éeafBeWhSEP'P §hwtm¢ dnterval

mﬂm?&nﬁ’i%#&‘? of YRe Afser ?%aﬁ{j Whereiftig I%?edetermlned time

erern the rirst portion e repeating
pefenda is at laashmMaxldmtaeacmssfer peri od. 43 The
nmet hod of claim 39, wherein the repeating tine period
is a MiltiBand OFDM Al liance (MBOA) superframe. 20

4b. Thee Réthed ef dthifd BB Owhiks ehi tn*h@ m{téﬂlél qgnm%tbr more

time interval is nMaxLostBeacons. 45. The method of
cossarde wr@mesmétlsaerﬁmatlpgrtrne)nem@cedes t he
first 25 portion within each occurrence of the
repeating time period. 46. An apparatus, conprising:

agansTHeomettiadhsfitiaim 39, daereivtheistcond pd&toan ofttheaspeating time
during a first portion of a repeating time period,

PgEod 5 withig Beagerepiiddsoci ated with at |east one 30
renove device; LLOYD WSE 25 neans for transmtting
control information during a second portion of the

42. The method of claim 39, wherein the first portion of the repeating time

period is within a data transfer period.

43, The method of claim 39, wherein the repeating time period is a MultiBand
OFDM Alliance (MBOA) superframe.

44, The method of claim 39, wherein the predetermined time interval is

nMaxLostBeacons.

45, The method of claim 39, wherein the second portion precedes the first

portion within each occurrence of the repeating time period.

46. An apparatus, comprising:
means for transmitting data of a first data stream during a first portion of
a repeating time period, the first data stream associated with at least one

remove device:



repeating tinme period, the control information

including an identifier of the first data stream

means for reserving the identifier of the first data -LOYDWISE
streamfor a 5 predetermined tine interval in which

transm ssion of a second datasstreamto said at |east

one renote device using said reserved identifier is

pr ohi bhd ek forW@fh‘sﬁ’hﬁlnb%nh‘omhférm‘eﬂfo\‘\adurﬁ?’é%é@éh@bbﬁlon of the

imrediately follows term nation of dat a
repeating timecperiod.tthe gorddtinformation incledingtasn idantifier af the first

df88kreafBxLost Beacons.

means for reserving the identifier of the first data stream for a
predetermined time interval in which transmission of a second data stream to
said at least one remote device using' said reserved identifier is prohibited,
wherein the time interval substantially immediately follows termination of the
first data stream, wherein the predetermined time interval is at least

mMaxLostBeacons.



