SYSTEMS AND METHODS FOR PROVI DI NG A SCHEDULED LEGACY PROTECTI ON FRANME
RELATED APPLI CATI ONS [ 0001] This application is related to and clai ns
priority woamo#2848Pr ovi si onal Patent Application Seri alPCRaIS2@2/08864 382
entitled "Systens and Methods for a Schedul ed Legacy Protection Frane",
whi ch was filed on August 20, 2008. TECHN CAL FI ELD [0002] The present
di sclosure relates generally to wirel ess conmuni cati on systens. Mre

speci fical | y,sy SeINRs ANDIVBETRIONS FORIERGYIPANG TR SOHIBUIGED 1 of

providing a sc egacy protection frame for wrel ess devices.
BACKGROUND [ 0003] W rel esy E@REY PROTEAIMNONFRAM pecone snal | er and
nore powerful in order to neet consuner needs and to I nprove portability
and conveni ence. Consuners have becone dependent upon wirel ess

conmmruni cation devices such as cellular tel ephones, personal digital

assi st ant s REIDATED ARPLOOCAJIONS ers, and the |ike. Consunmers have cone to
expect reliable service, expanded areas of coverage, and increased,
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a user termnal, termnal, a subscriber unit, user equipnent, etc. |[0004]
A W r el ess Sehedulsd Icagacy Rraggsioe Aramy’, prhohi wes ftlodon Mugasti20n20ay. a nunber of
cells, each of which nmay be serviced by a base station. A base station may
be a fixed station that communi cates with subscriber stations. A base
station ma hpalyl be referred to as an access point or sone other
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Wi rel ess conmmuni cat system may si taneously support comuni cation

BACKGROUND

[0003] Wireless communication devices have become smaller and more powerful in
order to meet consumer needs and to improve portability and convenience. Consumers
have become dependent upon wireless communication devices such as cellular
telephones, personal digital assistants (PDAs), laptop computers, and the like.
Consumers have come to expect reliable service, expanded areas of coverage, and
increased functionality. A wireless communication device may be referred to as a
mobile station, a subscriber station, an access terminal, a remote station, a user terminal,
a terminal, a subscriber unit, user equipment, efc.

[0004] A wireless communication system may provide communication for a number
of cells, each of which may be serviced by a base station. A base station may be a fixed
station that communicates with subscriber stations. A base station may alternatively be
referred to as an access point or some other terminology.

[0005] A subscriber station may communicate with one or more base stations via
transmissions on the uplink and the downlink. The uplink (or reverse link) refers to the
communication link from the subscriber station to the base station, and the downlink (or
forward link) refers to the communication link from the base station to the subscriber
station. A wireless communication system may simultaneously support communication

for multiple subscriber stations.



for nmultiple subscriber stations.[0006] The resources of a wreless

communi cation system (e.g., bandwidth and transmt power) may be shared
anong nmulwopbw/ombBl e stations. A variety of nultiple aecedas2000m4ques are
known, including code division nultiple access (CDMA), time division

mul ti pl e access (TDMA), frequency division nultiple access (FDWA),

ort hogonal frequency division nultiple access (OFDMA), single-carrier
frequency qpouesi ONTHAIkédoRtc8s 3 e Sifre(cSE-cEPMNnicafiBl s§RtemO(d d); bERRAdIh Banefits
may be realized by inproved nethods and apparatus related to the operation
of wireles st,rawnimnvv@e)tm@nbcsylsftredrﬁmommlhimm&lwta@muﬂmiem&16[ 0008]
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LR device B(LR), and a | egacy device C(legacy); [0010] Figure 3 illustrates
al t er nat i verthpgenshi fsesjuercys dhasies mwliploy pergsatOERMIAYI saglaicemicr Genuerexevi ce

B(LR), and a .l.egacy..device . 0011l Figure 4 illustrates a flow
di agram fordl\gmgﬁg_fl}%tépq? 8?Ceﬁsr§$ﬂl'glg%x%a%%ﬁoe%dh_ed | egacy protection frame;
[0012] Figyo®7p i | BasditaiRs beaadlsedbySmptiiet imihddsaskeppdahsspandittghd o the

met hod of Figure 4; [0013] Figure 6 illustrates a flow diagramfor an
al t er nat i veppietippal Woelepy eormimigatipnsybfeds! ed | egacy protection frane;
[0014] Figure 7 illustrates means-plus-function bl ocks corresponding to the
met hod of Figure 6; and [0015] Figure 8 illustrates various conponents that

may be uti |IBREEF DESERIPTEOSSOFIENEQPR MRINGED DESCRI PTI ON [ 0016] A net hod
for inform&%)qa near by device of an upcom ng |ong range (LR) data
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[0009] Figure 2 illustrates transmission schemes involving an LR device A(LR), an

LR device B(LR), and a legacy device C(legacy);

[0010] Figure 3 illustrates alternative transmission schemes involving an LR device
A(LR), an LR device B(LR), and a legacy device C(legacy);

[0011] Figure 4 illustrates a flow diagram for a method for providing a scheduled
legacy protection frame;

[0012] Figure 5 illustrates means-plus-function blocks corresponding to the method
of Figure 4;

[0013] Figure 6 illustrates a flow diagram for an alternative method for providing a
scheduled legacy protection frame;

[0014] Figure 7 illustrates means-plus-function blocks corresponding to the method
of Figure 6; and

[0015] Figure 8 illustrates various components that may be utilized in a wireless

device.



frame can be decoded by the nearby device. [0017] The | egacy protection
frame may include a clear-to-send (CTS) frame. A long range (LR) data
transm ssworrormen21938 sent after the fixed tine period. TIRETIUSg@OWPsI6Ot ecti on
frame may be sent after a backoff period. The backoff period may be fixed.

[ 0018] The obtaining and the sendi ng may be performed by an access point
(AP). The AP may be an 802. Hn device. The obtaining and the sendi ng may

al so be peyErAEdEDYDOESCRPBTIOREr station (STA). The STA may be an 802. Hn
devi ce. The nearby device may not be an 802. 1In device. [0019] The | egacy
prot ecti on [00kke nAymetbed dommfauotikeg altcetat dayicevefcaronpqoNangy lomphengT 6 Ry ane
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[0022] A conput er-.program prod for informng a nearby device of an
upcom n I5%B%V§%6§evﬁﬁfgggigl%@%%gl(§gFOn is al so described. The
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instructions thereon. The instructions .
The CTS frame may set a network allocation vector (NAV). The legacy protection

frame may cause the nearby device not to transmit for a period of time. The NAV may
be longer than the fixed time period. The fixed time period may be longer than the time
needed to transmit the legacy protection frame. The method may be executed by a pair
of devices.

[0020] A wireless device configured to inform a nearby device of an upcoming long
range (LR) data transmission is also described. The wireless device includes a
processor and circuitry coupled to the processor. The circuitry is configured to obtain a
scheduled time. The circuitry is also configured to send a legacy protection frame
within a fixed time period. The legacy protection frame can be decoded by the nearby
device.

[0021] An apparatus configured to inform a nearby device of an upcoming long
range (LR) data transmission is also described. The apparatus includes means for
obtaining a scheduled time. The apparatus also includes means for sending a legacy
protection frame within a fixed time period. The legacy protection frame can be
decoded by the nearby device.

[0022] A computer-program product for informing a nearby device of an upcoming
long range (LR) data transmission is also described. The computer-program product
may include a computer-readable medium having instructions thereon. The instructions

include code for obtaining a scheduled time. The instructions also include code for



i ncl ude code for obtaining a scheduled tinme. The instructions also include
code forsending a |l egacy protection franme within a fixed tinme period. The

| egacy prwoeotiem4Br ame can be decoded by the nearby dePCrais2¢i0028p4 The
Institute of Electronic and El ectrical Engineers (IEEE) 802.1 1 Wrking
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stations atchbedigdred & bd RPSIV devites. To ensure backward compatibility with legacy devices,

specific mechanisms may be employed to ensure that the legacy devices know when a
device that is compliant with a newer version of the standard or that uses proprietary
enhancements is using a wireless channel to avoid a collision. The present disclosure
relates generally to preventing interference between the devices utilizing the newer
802.11 technologies and the legacy devices.

[0025] Under some circumstances, IEEE 802.11 devices may utilize a long-range
physical layer (PHY) mode for long-range wireless communications. However, the
long-range PHY mode may not be decodable for legacy devices. In this situation, it
may be desirable to inform legacy devices that a long-range transmission is pending.
[0026] The present disclosure proposes to address this problem using scheduled
legacy protection frames, which may include scheduled clear-to-send (CTS) frames.
With scheduled CTS frames, both Long Range (LR) stations attempt to transmit a
legacy CTS frame at a scheduled moment (preceded by a backoff) followed after a fixed
time by a first LR transmission. The fixed time may be longer than the time needed to
transmit a CTS frame (if not much longer), to allow for one or both of the CTS
transmissions to be delayed due to a channel busy condition. The CTS frames clear the

medium for a “protected” LR transmission opportunity (TXOP) on both sides, during



| egacy CTS franme at a schedul ed nonent (preceded by a backoff) foll owed
after a fixed tinme by a first LR transm ssion. The fixed tine may be | onger
t han t he wormeloeeded to transmit a CTS franme (if not nuebTiusegenyiset o al | ow
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station such as a mobile phone and a wireless networking card. For example, LR device
A 102 may be an access point and LR device B 104 may be a subscriber station. As
another example, LR device A 102 may be a subscriber station and LR device B 104
may also be a subscriber station. As a third example, LR device A 102 may be an
access point and LR device B 104 may also be an access point. The legacy devices 106,
108 are devices that are not capable of long range electronic communication 103, and
may be access points, subscriber stations, or a combination thereof.

[0029] An LR device 102, 104 may communicate with each of the legacy devices
106, 108 that are within range of the LR device 102, 104. For example, LR device A
102 may communicate with legacy device D 106 that is within range of LR device A
102 but may not communicate with legacy device C 108 if legacy device C 108 is
outside of the range of LR device A 102.

[0030] Figure 2 illustrates transmission schemes involving an LR device A(LR)
202, an LR device B(LR) 204, and a legacy device C(legacy) 208. In this system,
C(legacy) 208 is only within range of communicating with B(LR) 204. At a scheduled
time 222, a fixed time 210 window begins. The scheduled time 222 may be
predetermined by either the A(LR) 202, the B(LR) 204, or both. The scheduled time
222 may also be provided to the A(LR) 202 and the B(LR) 204 by another device (not



102 may communi cate with | egacy device D 106 that is within range of LR
device A 102 but may not comrunicate with | egacy device C 108 if | egacy
devi ce CwOoimn2ou8si de of the range of LR device A 102PCrQB3@p/oFiogure 2
illustrates transm ssion schenes involving an LR device A(LR) 202, an LR
device B(LR) 204, and a | egacy device C(d egacy) 208. In this system
C(legacy) 208 is only within range of conmunicating with B(LR) 204. At a
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range of B(LR) 204 during the LR data transm ssion 226. Such attenpts to
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may each s a Clear sen received by

the | egacy SdeliatespRA8 cohmiunadate Wal [tatiser A0gi€isioh aadahpakibldhRiluR @ett ¢&s 202,
204. The CTS frane 216, 218 may be a |l egacy CTS frane that a | egacy device
208 can r edetaiengmisiont@ppret . The CTS frane 216, 218 may al so be a | egacy
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to-send (CTS) frame 216, 218 that will be received by the legacy devices 208 that are
within range of each of the LR devices 202, 204. The CTS frame 216, 218 may be a
legacy CTS frame that a legacy device 208 can receive and interpret. The CTS frame
216, 218 may also be a legacy frame. A device may be required to wait a specified
backoff time 212 prior to sending a CTS 216, 218. The backoff time 212 may prevent
collisions. The backoff time 212 may be a random or a fixed backoff time. The backoff
time 212 may be a Distributed Coordination Function Interframe Space (DIFS) or a
Point Coordination Function Interframe Space (PIFS). The CTS 216, 218 may define a
network allocation vector (NAV) 224 for the legacy device 208 that defines a time
frame during which the legacy device 208 may not communicate. The NAV 224 may
define the time frame needed to complete both the LR data transmission 226 and a
corresponding LR acknowledgment (ACK) 228. Thus, B(LR) 204 may send a CTS
frame 218 to C(legacy) 208 to indicate the pending LR data transmission 226.

[0033] A legacy device 208 may be in electronic communication when the
scheduled time 222 occurs. For example, C(legacy) 208 is participating in a
transmission opportunity (TXOP) 220 when the scheduled time 222 occurs. Because
C(legacy) 208 is in electronic communication, B(LR) 204 may wait until the TXOP 220
has finished before sending the CTS 218 to avoid a collision with the TXOP 220.



collisions. The backoff tinme 212 may be a random or a fixed backoff tine.
The backoff tine 212 may be a Distributed Coordi nation Function Interfranme
Space (DIw6)0wvo02894R0i nt Coor di nati on Function | nterframeCHame@IRI9RE). The
CTS 216, 218 may define a network allocation vector (NAV) 224 for the

| egacy device 208 that defines a tine friame during which the | egacy device
208 may not comruni cate. The NAV 224 nay define the tinme franme needed to
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226. Thus, in Figure 2, A(LR) 202 sends an LR data transmission 226 to B(LR) 204,
and B(LR) 204 sends an LR ACK 228 to A(LR) 202 upon successfully receiving the LR
data transmission 226. The LR data transmission 226 and accompanying LR ACK 228
finish during the defined NAV 224 in order to ensure collision avoidance from legacy
devices 208.
[0036] If one or both of the LR devices 202, 204 fail to complete sending a CTS
frame 216, 218 during the fixed time 210, the LR data transmission 226 may fail. For
example, if B(LR) 204 fails to complete the sending of the CTS frame 218 to C(legacy)
208 before the expiration of the fixed time 210, A(LR) 202 may begin sending the LR
data transmission 226 and C(legacy) 208 may attempt to communicate during the LR
data transmission 226, thereby causing a collision. The length of the fixed time 210
may thus be adjusted statically or dynamically to optimally allow A(LR) 202 and B(LR)
204 to complete the transmission of the CTS frames 216, 218 before the expiration of
the fixed time 210. The fixed time 210 may also be adjusted to avoid long and wasteful
idle times 214, during which no transmissions 226 occur.
[0037] Figure 3 illustrates alternative transmission schemes involving an LR device
A(LR) 302, an LR device B(LR) 304, and a legacy device C(legacy) 308. C(legacy)
308 may finish communicating prior to the scheduled time 322. In Figure 3, the TXOP



and B(LR) 204 sends an LR ACK 228 to A(LR) 202 upon successfully receiving
the LR data transm ssion 226. The LR data transm ssion 226 and acconpanyi ng
LR ACK 2280f2brieio4dur i ng t he defined NAV 224 in order t®@CEUusae0e/063964 i si on
avoi dance from | egacy devices 208. [0036] If one or both of the LR devices
202, 204 fail to conplete sending a CTS&ranme 216, 218 during the fixed
time 210, the LR data transm ssion 226 may fail. For exanple, if B(LR) 204

fails to Cg_m)'tlﬁit@(IeE@c 808 cHEnthichRe withIluking RindhBsibn 386 hedamplcid@ribef or e
the expiration of the fixed time 210, A(LR) 202 may begin sending the LR

dat a transrid $kd saheduled ame B2 aglatyy, BOR)Ind does ewpneadotocwatrandianad tiug i ng

the LR dat ransm ssi o t by causi ng..a li.sion. The .l of
the ixod Dol aRnabe Esafint 2 GheiRe R ule B0b MR TR A ERD 402
optimally ahli ®VLR) BB n29ZimiEkiBobdR) salittht despeaileat es thenck RARSHISHi@MOf the
CTS franes 216, 218 before the eﬁglratlon of the fixed time 210. The fi xed

time 210 masquatitsdaplotftimgstiéd A(bRav6? and BHR ai meysthen idle p it wntilithe§xaxti 4,
during which n ransm.ssions ur., Q Figure 3.ilLystr
ot o par i S ARISPEP bARR. £8% CHBHrnat BRI afih MnSuisiph a8 REHRER) |

devi ce B(LRBD43Q4Ads BRALR A€Ra®IR. d€YicgcyP(I080@aeY kecdB@. the(d EYaryne 308 fivhy
finish comunicating prior to the scheduled tine 322. In Figure 3, the
TXOP320 t h&(LBY) Pedard/maged thohihd htoasiraintfrprg gpmagnicptins dirang the LBt as
conpl et ed ngﬁmgﬁnggg schedul ed tinme 322 and thus, B(LR) 304 does not need
to wait additional tine before sending the CTS franme 318 during the fixed

time 310 WoeBsYy. Thiggre Allkrat302 fRAMEJBEIaR) fo3G4memyd 008t Adediaty lgend t he
respective CIS franes 316, 318 after the requisite backoff tinme 312. A(LR

302 and B(PRYteadma figye feidlaR dgriscs302, 29 AR h& dewen2Q2, 784 3nay okfsingdd3i ¢ ed
bef A(LR R t i S8 ds th
'R ACK 398 haiREgaRDs 2 % b KBhEbRARS I TkPPs HaR SRR T BRGR° ana

may set therahiédWisSidd 206 nisfsruunatf 4 ke COMN0 afict thg sdhigdungl fikie 2R dataRr
transm ssion 326. [0038] Figure 4 illustrates a flow diagramfor a nethod

400 for a dewerdPed0rapcsenprot edegasn rrotesrontima R thelacallsgaryalevipgn 208y LR
dovt o0 202 AR 10210 SSUAL S e S o ERIESORENT <
224 during which the local legacy devices 208 are to refrain from wireless electronic
communication. The LR device 202, 204 may then send 406 a LR data transmission
226 to one or more LR devices 202, 204 after the fixed time period 210.
[0039] The method 400 of Figure 4 described above may be performed by various
hardware and/or software component(s) and/or module(s) corresponding to the means-
plus-function blocks 500 illustrated in Figure 5. In other words, blocks 402 through 406
illustrated in Figure 4 correspond to means-plus-function blocks 502 through 506
illustrated in Figure 5.
[0040] Figure 6 illustrates a flow diagram for an alternative method 600 for a
scheduled legacy protection frame for LR devices 202, 204. An LR device 202, 204
may obtain 602 a scheduled time 222 that may correspond to a pending LR data
transmission 226. As discussed above in relation to Figure 4, the LR data transmission
226 may occur a fixed time 210 after the scheduled time 222. The LR device 202, 204
may then send 604 a clear-to-send (CTS) frame 216, 218 that is received by the local
legacy devices 208. The CTS frame 216, 218 should be sent within the fixed time
period 210. The CTS frame 216, 218 may be in a format that can be decoded by the
legacy devices 208. The CTS frame 216, 218 may define a time period 224 during

which the local legacy devices 208 are to refrain from wireless electronic



transm ssion 226 may occur at a fixed time 210 after the scheduled tine
222. The LR device 202, 204 nmay send 404 a | egacy protection frane to the

| ocal | egsioyonheniaes 208 within the fixed tinme period 2POT/USh@9losigacy
protection frane may define a tinme period 224 during which the |ocal |egacy
devices 208 are to refrain fromw rel es®9 el ectronic conmuni cation. The LR
devi ce 202, 204 may then send 406 a LR data transm ssion 226 to one or nore

LR devi ces c3Runt@fioaf (ice tthefikéd8fhetjefBd R0 IHAS c2fithd, HROBR]deThe 2met hed 400

of Figure 4 described above may be performed by various hardware and/or
sof t ware caomgposenst 089 andRodatgotrensafissiorc @2pespmadi eaanpletiarh of ribarsipl dpsa

function bl ocks. 500 A, | ust.rated | i re 5. I n other r lLocks 402

i ough 406 RTisSPR 2ekuttE R RE e 02 A B israe ot R UK PtEh ofe

bl ocks 502 ohbbpH@le RE&vinklTUSt&aERGRMEE gure 5. [0040] Figure 6 illustrates
a flow diagramfor an alternative nethod 600 for a schedul ed | egacy

protecti on [004ie fBhe mRh9d\G00ead Eagare pdeseribng alRrve endyce paformed byrgyiosbt ai n

602 a schedul ed ti 222. that may c espond endi ng,.LR dat a

o anem oo st WEoCRA A ol RnGRN] AT eh Bt BERREIRAAE S Pdnesasciar o
transm ssi gus2fctidyblogsumnoallidtsed ih Figire 10Tbther wbiie, 1608 @G0b ekloh fiB0RL22.
The LR device 202, 204 nmay then send 604 a clear-to-send (CTS) frane 216,

218 that i sllystreterdyiad Figure e comsesapnd dgangangelisciisct?ag blorke 762 Sthrouste 7081 6,
218 shoul d.pe 'thi9 the fixed tinme period 210. The CTS frane 216, 218

t.
may be in é‘$%§%§fn fat: can be decoded by the | egacy devices 208. The CTS

frame 216, (@042 mayFigafd BeilRstrato® RRAINOEoMEsheadr ihag Nyl &b nBRJEPGAkhih egacy
devices 208 are to refrain fromw rel ess el ectroni cconmuni cati on. Once the
fixed time vpel¢ssdierire 80ds Bipivirelgss dervaca B apydie 2evhscby siaipnsEHdoBO6 an
LR data transm ssion,22 U | etb,hon of the LR atr FSSi on 226,
Che LR deviieaos 33?205 Ty Rt JEPEOHO E bl et it 5 bARE B ER P e
recei vi ng kRnsensions2202, 204. [0041] The net hod 600 of Figure 6 described
above may be perforned by various hardware and/ or software conponent(s)
and/ or moddP@3d) cbhe %rs@%ﬂwgcq 80k HeludennPpragssor 8QAc tlihsrprpeases S0 gnay

e DL R Do ST B GRS 0 Do MR g o
purpose microprocessor (e.g., a digital signal processor (DSP)), a microcontroller, a
programmable gate array, etc. The processor 803 may be referred to as a central
processing unit (CPU). Although just a single processor 803 is shown in the wireless
device 801 of Figure 8, in an alternative configuration, a combination of processors
(e.g., an ARM and DSP) could be used.

[0044] The wireless device 801 also includes memory 805. The memory 805 may
be any electronic component capable of storing clectronic information. The memory
805 may be embodied as random access memory (RAM), read only memory (ROM),
magnetic disk storage media, optical storage media, flash memory devices in RAM, on-
board memory included with the processor, EPROM memory, EEPROM memory,
registers, and so forth, including combinations thereof.

[0045] Data 807 and instructions 809 may be stored in the memory 805. The
instructions 809 may be executable by the processor 803 to implement the methods
disclosed herein. Executing the instructions 809 may involve the use of the data 807
that is stored in the memory 805.

[0046] The wireless device 801 may also include a transmitter 811 and a receiver
813 to allow transmission and reception of signals between the wireless device 801 and

a remote location. The transmitter 811 and receiver 813 may be collectively referred to



illustrated in Figure 7. [0042] Figure 8 illustrates certain conponents
that nmay be included within a wirel ess device 801. The w rel ess device 801
may be a wokeora2is station 104 or an access point 102. PChaSMmab®ss devi ce
801 may be a device that is capable of LR data transm ssion 226. [0043] The
wi rel ess device 801 includes a processoi0803. The processor 803 may be a
general purpose single- or nmulti-chip mcroprocessor (e.g., an ARM, a

speci al puRPAIANHcHPRI PCAR SMMenh£8 U7 maP bélbBtERhIPLEPRII BHRCLSROEIVERIB) ), a
m crocontroller, a programmble gate array, etc. The processor 803 nmay be

referred tdhasvisclesrdovide §loves gisagnelnde (nocpyywn)ampipleg apsitiers, siukple
processor 803.is sh yqrin t he mﬁr%}ess dqyice 801 of Figure 8, in an
alternati véecc%vr?ﬁ’&ﬂﬁélf %rﬁl,lscgw(?{?r% r?éﬁuéti]\p SPH%P%aCessor s (e.g., an ARM and
DSP) coul d [pes7ysedThd Ok cdRBoMdntLOBRS wiRYdsS BcBOL @ Say bBebuses ogeiier Y

805. The nenory 805 nmay be any el ectronic conponent capable of storing
el ect r oni ¢ byrdnsrarempisrbusTh evinelrpray 1808deraypoleT dibdFadrod signahbemaatdes s

d i .. di sk [ i cal
Ctorage oot FRagihnBr Rudabs i A e b odrathBhary o tush®l Cn

t he processggurc ERROMusByRdnY 8 1EEPROM nenory, registers, and so forth,
i ncl udi ng conbi nati ons thereof. [0045] Data 807 and instructions 809 may be
stored in t8renoflc gosn “Heterinhung ucEnFenRBAsSE9 ansyddh evadgec of atstienpyandhe

03 i 1 h et hod i scl d herein, i h
proces=or 0% RGNS 6y LSRRG doRBEL LS OB

i nstructions may i nvo e u

nmenory 805 .in{fighing I eokig @bease. dedokefy 8 LinmMaytadlkse dasdadéleraarotiansditd ter 8
11 and a receiver §13 to allow transm ssion and reception of signals
bet ween t hetrugtres) exsseigraning endghe dikel \lpendeerminded’| @n. ingiude recsihdmg (agr 8 11

and receiver 1 be. | | ect.i vel referre as _a transcejv 815. An
o enee 1 Fooethity MBRORP s fRbhE T & AGLSIAERub APE pRldr PR AGHY ke AR,

wi rel ess dedéesni@hl” ey inkhigie résdtlibigeclcbidis, Shevahe, B3thilisRIng ahd aslikd t er s,
mul tiple receivers, nultiple transceivers and/or nultiple antenna. [0047]
The vari ous0®ponéhe ghigse { hesediang| dogs ngbvness ‘Sescdragly ban, c solsbe axpredt her

specified otherwise. In other words, the phrase “based on” describes both “based only
on” and “based at least on.”

[0050] The term “processor’” should be interpreted broadly to encompass a general
purpose processor, a central processing unit (CPU), a microprocessor, a digital signal
processor (DSP), a controller, a microcontroller, a state machine, and so forth. Under
some circumstances, a “processor’”’ may refer to an application specific integrated circuit
(ASIC), a programmable logic device (PLD), a field programmable gate array (FPGA),
etc. The term “processor” may refer to a combination of processing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[0051] The term “memory” should be interpreted broadly to encompass any
electronic component capable of storing electronic information. The term memory may
refer to various types of processor-readable media such as random access memory
(RAM), read-only memory (ROM), non-volatile random access memory (NVRAM),
programmable read-only memory (PROM), erasable programmable read only memory
(EPROM), electrically erasable PROM (EEPROM), flash memory, magnetic or optical
data storage, registers, etc. Memory is said to be in electronic communication with a

processor if the processor can read information from and/or write information to the



by one or nore buses, which may include a power bus, a control signal bus,
a status signal bus, a data bus, etc. For the sake of clarity, the various
buses arewOl2bugiesed in Figure 8 as a bus system 819. [PODABRO0FINESIELr M
"det erm ni ng" enconpasses a wi de variety of actions and, therefore,

"determ ning" can include cal cul ating, ¢bnputing, processing, deriving,

i nvestigating, |ooking up (e.g., looking up in a table, a database or

anot her datnenfdry UMdHid) thaAa$CRtdepd] b B9radBsbot Ran kidkRoniblcs@munttaties WititRg" can
i nclude receiving (e.g., receiving information), accessing (e.g., accessing
data in a MEeSESPY. and the |ike. Also, "determ ning" can include resolving,

sel ecti ng, sin st ahl i shing.and .t he.,like. . .[0049] T se "bhased
on “does i an" P EEH G g R i 508 et TR BN B er RS 1
ot her wor dsny iR dhoagRterPasRblcQteesw)| Peschrifle, thasedls OMHshu@dbnsansy
"based at |east on." [0050] The term "processor”™ should be interpreted
broadl y to “eedsonpiys refegenepdd Qumpyis ePIPRHERS sULings, caubtioafingsy obastionsg uni t
(CPU), a m_croprocessor. di.gi t,al ,sighal processor (DS a controller, a
i or beont r TGRS G or tnsfuthidtise Ing g0l wBY BRSRIR A SR o Br fEse P Ces %
" pr ocessor ‘stafdyent 6f Blany GordputaPihisAd seRnRgci fic integrated circuit (ASIQ),
a programmabl e | ogic device (PLD), a field programmabl e gate array (FPGA)
etc. The td9M3] pr otks Suctionrageseihas hargin anasobhimpleinenrtcdin prdversisplgvasyi ces,
e.g., a combination of a DPSP.and a m cr.oprpcessqr.. a.plurali of

i o opr oced B art 31 8% BBl et LIMERERRRAin sBaRettt B fabeions map
core, or amy 9bMErassoe of dirk ghstalctions oh AD2ddplteerda@stn "mEiimhy " ThOagkhd be
interpreted broadly to enconpass any el ectroni c conponent capabl e of
storing el eeempyrcraafdde medivon, refte ta apneveeable ynadaym et spn be agegsscd by & ypes
of processor-readabl e nedia_such as, r m.access. nenor .read- only
rerory (RO PG 3 T P S AR AR IR EhRET § PRy e b e gy’
read-only rempriye RRROVRON 882RI08V PCOYR OMY®B | oghdi @aftli coindiyk FRTBEeY iR |

el ectrically erasable PROM (EEPROM, flash nennry, nagnetic or optical data
storage, rdikst@nge orather IegRsHY sfosagsalctice opany ather eediugnihet erarhaseé & i on
wth a pro rAf r 0 : I I fr jte
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el ectroni c tigoroan e eatdsedtl By tlvobdpater. Disk and disc, as used herein, includes compact

disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and Blu-

ray® disc where disks usually reproduce data magnetically, while discs reproduce data
optically with lasers.

[0054] Software or instructions may also be transmitted over a transmission
medium. For example, if the software is transmitted from a website, server, or other
remote source using a coaxial cable, fiber optic cable, twisted pair, digital subscriber
line (DSL), or wireless technologies such as infrared, radio, and microwave, then the
coaxial cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the definition of transmission medium.
[0055] The methods disclosed herein comprise one or more steps or actions for
achieving the described method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is required for proper operation of the method that is
being described, the order and/or use of specific steps and/or actions may be modified
without departing from the scope of the claims.

[0056] Further, it should be appreciated that modules and/or other appropriate

means for performing the methods and techniques described herein, such as those



processor. [0052] The terns "instructions" and "code" should be interpreted
broadly to include any type of conputer-readable statenent(s). For exanpl e,
t he t er rewOi20B¥Q2ue8i ons” and "code" may refer to one or PEBDUS2M9053964TS,

routi nes, sub-routines, functions, procedures, etc. "Instructions" and
"code" may conprise a single conputer-réadabl e statenent or nmany
conput er -readabl e statenents. [0053] The functions described herein may be
i npl enent ediigiaftar Syvai@iresS af dntieb Ecanf bé MORIMEadOd 28D GAHERWRBt dInéh @y epf . | f
impl enented in software, the functions may be stored as one or nore

i nstructi orsvien &ot erpunlera deddablay heetpiupled Whieserear i fewhitoiet be traasfgubf e

medi um' refers t.o any avail.abl e di,um it h can accessed by a ¢ uter.
By vy of dnpIE, PN U HEEE R T i E e AT RRASERE Snth e
conpri se RAMcriBeMheREPREMbe GFroRiab aia athRhgdRichea (e di $dhddiOiRes meB@Aet i C
di sk storage or other magnetic storage devices, or any other nedi um that
can be usedRAdk sgadyondy memere (REYDr e dhpsien] rstarpgomedium sush ap grapmprct disc
instructio r ta structures and.that .can be.,accessed.by a copputer.
b'sk and ateh) oxdipDectibe s h SReRaf del ugepad T IR Bl AsBRabHLg
optical di sgupléigdort Floviieies el didragh BeafPMDhe dehRBPYMBicHkcrangy Bther syitdpl di sc
where di sks usually reproduce data ma netipallg, whi | e di scs reproduce data
optical | y vgabpiquadermovidgeshy nsghadiane teshnigyes ¢asetibasererayo aldgpcpean be
transnittedﬁﬁv§f a transm ssion nmedium For exanple, if the software is

. 7Cd, . . .
transnitted 17om a website, server, or other renote source usi ng a coaxi al
cabl e, fibgoosmti citcabte bet Whdi@codahdt, thdi glatndd asdIbSErlidhiesd o ne (28ike oOr
wi rel ess technol ogi es such as infrared, radio, and m crowave, then the
coaxi al calspeiigyratiay aheompenshisellluptijted abbysaj VaripsLmogificaiions| elgges and

t echnol ogi .S inf [ ] % re. nc d.j.n_the
defimi t1 on potRy o8 BRUG b R @RtThBlr B, Sud BB B el
conpri se omgtRddshdeapphens dekcrivetl ihefsn fvithowdelepatihg Gothe dasperof fiedclamishod.
The net hod steps and/or actions nmay be interchanged with one anot her

wi t hout dep®938lng Whemistchamsdspe of the clainms. I'n other words, unless a

specific order of steps or actions is required for proper operation of the
met hod that is



bei ng described, the order and/or use of specific steps and/or actions may
be nodified wi thout departing fromthe scope of the clainms. [0056] Further,
it shoul dwbeowppi®si at ed t hat nodul es and/ or ot her appr epritst@nemns f or
perform ng the methods and techni ques descri bed herein, such as
thoseillustrated by Figures 4 and 6, cahm3be downl oaded and/or otherw se
obt ai ned by a device. For exanple, a device may be coupled to a server to
facilitate the transfer of neans forgggﬁiglging t he net hods descri bed
herein. Alternatively, various nmethods described herein can be provided via
a storage neans (e.g., random access nenory (RAM, read only nmenory (ROM,

a physical ,storage ium such as a conpact disc (CD) or flo . di sk,
et b sach:  nar® BeffedieE T ET afte Y B R D eErrils GRS ng o
provi di ng thehst ArddgidEeans to the device. Mreover, any other suitable

technique for providing the nethods and techni ques described herein to a
devi ce can be utobldimega s¢f@d8Izf time; k8d t 0 be understood that the clains are

not limted to the.precise confi.gurati on,and .component.s i ] ustrat above.
Uari ous rodi {1 cAPTERGS HeRgnaaE-it o A S RN 2 el i SR
arrangenent, operati @incRdhertet iellSgady prdieetoU FaBioan HRLRESIRd b3Ee at us
descri bed herein wi thout departing fromthe scope of the clains. [0058]
What is claimed is: Cldavis 1. A nethod for informing a nearby device of an
upcom ng data transm ssion, the nmethod conprising: obtaining a schedul ed
time; and sending a | egacy protection frame within a fixed tine period of
t he schedul2ed t iTine mathet @i ahaitrhe wWhegae yheptate watsimassidoria pdongamange(ldochted by
t he nearby device. 2. The nethod of claim1, wherein the data transni ssion
is along MSAYBSPPR) data transmission. 3. The nethod of claim 1, wherein
the | egacy protection frame conprises a clearto- send (CTS) frane. 4. The

met hod of c¢laimZ2, further conprisi sendi ng a | ong. range R) data
%. T%e rnethoci1 ofr claim T, wherqu the legacygprotect?on rame gomlgrlfseg a clear-

to-send (CTS) frame.

4. The method of claim 2, further comprising sending a long range (LR) data

transmission after the fixed time period.

5. The method of claim 2, further comprising receiving a long range (LR) data

transmission after the fixed time period.

6. The method of claim 1, wherein the legacy protection frame is sent after a
backoff period.

7. The method of claim 6, wherein the backoff period is fixed.

8. The method of claim 1, wherein the obtaining and the sending are performed by

an access point (AP).

9. The method of claim 8, wherein the AP comprises an 802.11n device.

10. The method of claim 1, wherein the obtaining and the sending are performed by

a subscriber station (STA).



transm ssion after the fixed tinme period. 5. The nmethod of claim2, further
conprising receiving a long range (LR) data transm ssion after the fixed
time periwo.208/02T98 net hod of claim 1, wherein the | egaegTseteosiven frane
is sent after a backoff period. 7. The nethod of claim®6, wherein the
backoff period is fixed. 8 The nethod o# claim 11, wherein the obtaining
and the sending are perforned by an access point (AP). 9. The nethod of

claim 8, wherei mhchetdd SUIMM REwharkiBie-STA BorfgVics 8n 889117 B&iget hod of
claim1l1, wherein the obtaining and the sending are perforned by a

subscri ber station (STA).11. The nmethod of claim 10, wherein the STA

corr_pri Ses gn. 802f-he1=ﬁéﬂh(§i?c\(fi&eﬁm ﬂ%he?éiﬁtﬁéeﬂelaﬂ@z défvic%|i§ﬁdﬁa%;80%@ﬁ%%ﬂcé.he near by
device is not an 802. 1lln device. 13. The méthod of claim1l, wherein the

| egacy protection frame sets a network allocation vector (NAV). 14. The

met hod of ghai mJ, el L4 her ih VWO, Jo ' vect or
(NAV) . 15. EFhe et r?i{)\% (E)(fé)% é&m’ﬁéﬁe?{gﬁﬁ%@@%ﬁ%@y 5156 o%(ltagctﬁ%{r’]vlo ranme
causes t he atleaatioy vdetor O€ANQt to transmit for a period of tinme. 16. The

met hod of claim 14, wherein the NAV is |longer than the fixed tine period.
17. The method of claim1l, wherein the fixed tine period is |longer than the

ti me needed4t o tThamsdthdd éfhedaihel adierdifi EHeaCT$ Gk rsal¥R.nehPork hlecatidh Ractonf
claiml1, wherein the nethod is executed by a pair of devices. 19. A

wirel ess déVAM: confi gured to informa nearby device of an upcom ng | ong
range (LR) data transm ssion, conprising: a processor; and circuitry
coupled to said processor configured to: obtain a scheduled tine; and send
a | egacy prlét ectlihgmdthethel agimhl, avhgrdin shed cgdcrwrerestiondrame ¢auscs the nearby

device not to transmit for a period of time.
16.  The method of claim 14, wherein the NAV is longer than the fixed time period.

17.  The method of claim 1, wherein the fixed time period is longer than the time

needed to transmit the legacy protection frame.
18.  The method of claim 1, wherein the method is executed by a pair of devices.

19. A wireless device configured to inform a nearby device of an upcoming long
range (LR) data transmission, comprising:
a processor; and
circuitry coupled to said processor configured to:
obtain a scheduled time; and
send a legacy protection frame within a fixed time period of the
scheduled time, wherein the legacy protection frame can be

decoded by the nearby device.

20.  The wireless device of claim 19, wherein the legacy protection frame comprises

a clear-to-send (CTS) frame.

21.  The wireless device of claim 19, further comprising circuitry configured to send

an LR data transmission after the fixed time period.



schedul ed tine, wherein the | egacy protection frame can be decoded by the
near by device. 20. The wirel ess device of claim 19, wherein the |egacy
prot ecti oNOf2oEwe1w8npri ses a clear-to-send (CTS) franme. PRT/USTHG/0P496€] eSS
device of claim 19, further conprising circuitry configured to send an LR
data transm ssion after the fixed tine p&riod.22. The w rel ess device of
claim19, wherein the | egacy protection frane is sent after a backoff
period. 2322The Wehal@&s dedavé 6€c18im €9, aiHBrdif thd MEd N Protc QRN fr&hOB sehtr cui try
configured to send a regular data transm ssion affter the fixed tinme period.
24. The wi réresbadkelfinceiodf claim 19, wherein the wirel ess device conprises
an access point (AP). 25. The wirel ess device of claim24, wherein the AP
conprises an 802. 1lIn device. 26. The wirel ess device of claim19, wherein
t he wirel eg8. devihcevicderp desies obclsimh ¢ futtlesr cotmptising c{r8TiAY .coRfigurdthe swndel ess
device of claim26, wherein the STA.cC rises an 802.1 In device. 28. The
wirel ess dé’\fF%“g]aro at%ﬁfﬁsml&“@%nﬂ%?éﬁbﬁ%eﬁﬁﬁn%%%% device is not an 802.1 In
device. 29. The wireless device of claim19, wherein the | egacy protection
frame sets\za net wor k ?Ilocatio vector (NAV). 30. The wirel ess device of
clai m 20, wher eilferrEElSTacYPapEClaigt §9.aviresindiacviarlesdayico FOPRERSTAN NAY) . 31,
The wirel e%@c&?}é&iﬁ? Ay claim 19, wherein the | egacy protection frame causes
t he nearby devi ce n%t to transmt for a period of tine. 32. The wirel ess
device of claim 30, wherein the NAV is longer than the fixed time period.
33. The wi el es g ¢l aFm.:19; Lot I t [ LS

| onger t har%gt hesﬂth:g%n%ﬁ{eggsé%\gg% gf@?lﬁ%?ﬁ%g- ﬁ{éﬁfeelgggéﬁl Irq%etsea(&%'[g:6 %}rﬁ{l rd gﬂgé'34. An
apparatus configured to informa nearby device of an upcom ng | ong range
(LR data blsanS RS i0ess GRRE bELIRH 19, wherein the wireless device comprises a

subscriber station (STA).

27.  The wireless device of claim 26, wherein the STA comprises an 802.11n device.
28.  The wireless device of claim 19, wherein the nearby device is not an 802.11n
device.

29.  The wireless device of claim 19, wherein the legacy protection frame sets a

network allocation vector (NAV).

30. The wireless device of claim 20, wherein the CTS frame sets a network
allocation vector (NAV).
31.  The wireless device of claim 19, wherein the legacy protection frame causes the

nearby device not to transmit for a period of time.

32.  The wireless device of claim 30, wherein the NAV is longer than the fixed time
period.
33.  The wireless device of claim 19, wherein the fixed time period is longer than the

time needed to transmit the legacy protection frame.



means for obtaining a scheduled tine; and nean for sending a | egacy
protection frame within a fixed tine period of the scheduled tinme, wherein
t he | egacyoprnuiet4son frame can be decoded by the near byCaase@e/05864 The
apparatus of claim 34, wherein the | egacy protection frane conprises a
clear-to-send (CTS) frane. 36. The appaidé@tus of claim 34, further
conprising neans for sending an LR data transm ssion after the fixed tine
period. 37.34The apgphdissScodfigleditdnddem MR&IBY BedibiCof a@igﬁﬁymﬁ%qbﬁ% tdngp frane
is sent after a backoff period. 38. The apparatus of claim 34, further
conpri si ng (kBhdefa trgnsmeigvidi.egnwrisidgul ar data transni ssion after the fixed
time period. 39. The apﬁ rat us q{ Ctﬁén]34ﬁ wherei n the neans for obtaining
and the neans f&?mgﬁﬁﬁp gﬂgP%aB%‘?Be ﬁm%ﬁ %n access point (AP). 40. The
apparatus of cl adh38 seﬁﬂmgailélgdcgﬁpro%&tfb@rffarrﬁes\eﬁhim 8Q4.thnd perid@wre® 41. The
apparatus of claim34, wherein the means for obtaining and the neans for
sendi ng are perfor nedchpduleddings evhicser thetlegacy prqtsrian. frapm canpe deeededdyof
claim4l, wherein th? %Léﬂgo V&%ses an 802. 1ln device. 43. The apparatus
of claim 34, wherein ?%e nearby device is not an 802.1 In device. 44. The
apparatus of claim 34, wherein the | egacy protection frane sets a network

|l ocati t NAV) . 45 Th t f claim35, wherein.the CTS
rame sets 5 netlsPRAHUGELERER Palrar (Rase RO Cria! GREPSRIEOR ol i m

34, mherei@kghﬁyg%gqusgﬁgﬁ@ption frame causes the nearby device not to
transmt for a period of time. 47. The apparatus of claim45, wherein the
NAV is longer than the fixed tinme period. 48. The apparatus of claim 34,

wherein thegf i Xq@le_tag RS bt Odinh 4! ARBG cohtiRRinkhBeahl B sBERASTN LR ddtaAnsM t

the | egacy protecti Trane.
transmission after the fixed time period.

37.  The apparatus of claim 34, wherein the legacy protection frame is sent after a
backoff period.
38.  The apparatus of claim 34, further comprising means for sending a regular data

transmission after the fixed time period.

39. The apparatus of claim 34, wherein the means for obtaining and the means for

sending are performed by an access point (AP).

40.  The apparatus of claim 39, wherein the AP comprises an 802.11n device.

41.  The apparatus of claim 34, wherein the means for obtaining and the means for

sending are performed by a subscriber station (STA).

42.  The method of claim 41, wherein the STA comprises an 802.11n device.

43.  The apparatus of claim 34, wherein the nearby device is not an 802.11n device.

44.  The apparatus of claim 34, wherein the legacy protection frame sets a network

allocation vector (NAV).



49. A conputer-program product for informng a nearby device of an upcom ng
| ong range (LR) data transm ssion, the conputer-program product conpri sing
a conput ewonesndeain4e nmedi um havi ng i nstructions thereon, PCAIS20191053964 | ONS
conprising: code for obtaining a scheduled tine; and code for sending a

| egacy protection frame within a fixed 7nme period of the scheduled tine,
wherein the | egacy protection frane can be decoded by the nearby device.

50. The conput errrRLARAAMY BF BdiHE 85 AlhGbidithe ¢9s MherRish dddRokRiRLAIMAY and the
sending are perforned by a device that sends a | ong range (LR) data

t ransm ssi onctaf eAVi.he fixed tine period. 51. The conputer-program product
of claimb50, wherein the obtaining and the sending are perforned by a
device that receives a long range (LR) data transmi ssion after the fixed
time period6. Theapparatus of claim 34, wherein the legacy protection frame causes the

nearby device not to transmit for a period of time.

47. The apparatus of claim 45, wherein the NAYV is longer than the fixed time

period.

48.  The apparatus of claim 34, wherein the fixed time period is longer than the time

needed to transmit the legacy protection frame.

49. A computer-program product for informing a nearby device of an upcoming
long range (LR) data transmission, the computer-program product comprising a
computer-readable medium having instructions thereon, the instructions comprising:
code for obtaining a scheduled time; and
code for sending a legacy protection frame within a fixed time period of the
scheduled time, wherein the legacy protection frame can be decoded by

the nearby device.

50. The computer-program product of claim 49, wherein the obtaining and the
sending are performed by a device that sends a long range (LR) data transmission after

the fixed time period.

51. The computer-program product of claim 50, wherein the obtaining and the
sending are performed by a device that receives a long range (LR) data transmission

after the fixed time period.



