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access, Internet browsing in the home, peer-to-peer collaboration and, recently,

voice-over-Internet. However, wireless networking based on IEEE 802.11
MAC (Medium Access Control) is only useful when the mobile station is
approximately 150 meters from the access point relaying the data. For distances
of approximately one kilometer, the wireless throughput is essentially unusable.
Two devices operating according to the 802.11 standard, even when operating at
maximum transmit power and using any antenna cannot effectively
communicate at distances greater than about 200 meters due to timing

restrictions of the CSMA/CA part of the 802.11 MAC.
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In another embodiment, a wireless device includes a first component
which determines if the wireless device and another wireless device are far apart
or not far apart, a second component which disables a standard retransmission
protocol if the wireless devices are determined to be far apart, a per destination
queue, and a third component which transmits a packet and places the packet in
the per destination queue. A fourth component deletes the transmitted packet
from the queue if a custom ACK packet is received within a maximum delay
period. The fourth component retransmits the packet from the queue if the

custom ACK packet is not received within the maximum delay period.
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signals in accordance with an embodiment of the invention.

Detailed Description

An example of a wireless local area network 10 is shown in FIG. 1. A
wireless access point (AP) 20 communicates with a wired network through a
wired connection 22 and communicates with a first wireless station 24 and a
second wireless station 26 via wireless links. By way of example only, access
point 20 may be a wireless router and wireless stations 24 and 26 may be
notebook computers having wireless capability.

Each of the wireless stations may include a computing device with one or

more processors equipped with an operating system to create a platform for
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requires an ACK packet to indicate that the transmitted packet was received
correctly at the receiver. If the sender does not receive the ACK packet within a
SIFS (Short Interframe Space) interval plus ACK timeout interval, then it
retransmits the packet at the next transmit opportunity. Other clients wait for a
DIFS (Distributed Interframe Space) interval for the case of successful
reception of the current frame or a EIFS (Extended Interframe Space) interval
for a failed transmission before they contend for channel access using defined
channe] access procedures. A sender aborts retransmission after it reaches a
retry limit. Short and long retry limits are used, and the decision on what type
to use for retransmission is based on the size of the packet. If a.packet is

smaller than a specific size called an RTS (Request to Send) threshold, then the
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it reaches the receiver. The propagation delay is a function of the distance
between the sender and the receiver. A greater distance results in more
propagation delay. The same applies to the ACK packet transmitted by the
receiver when it finds the received packet to be valid. At a large enough
distance, due to the corresponding large value of the propagation delay of the
transmitted packet and its associated ACK packet, a standard delay period
defined by the 802.11 MAC times out, and the transmitter retransmits the same
packet. Since the transmitter did not receive the ACK packet within the

standard delay period, it determines that the receiver did not receive the packet
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wireless devices is illustrated in FIG. 2. A packet 50 is transmitted at time zero
and is received at the destination at a later time due in part to the propagation
delay that corresponds to the distance between the devices. Assuming that the
packet is successfully received, the receiver sends an ACK packet 52. Again,
because of the propagation delay that corresponds to the distance between
devices, the ACK packet 52 is received after the standard delay period times
out. Therefore, the transmitter judges the first transmitted packet to be lost and
retransmits packet 50 following timeout of the standard delay period. The

packet is retransmitted despite the fact that the first transmission was
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theSr@B05f %&R%Ob rheters. The actual distinction between far apart and not
far apart in a particular system depends on the timing parameters of that system.
If the wireless devices are determined to be not far apart, the standard 8§02.11
MAC protocol may be used. If the wireless devices are determined to be far
apart, the communication method described below is used to extend the range of
the wireless devices. The determination of far apart or not far apart is made for
each pair of wireless devices that wishes to communicate.

The detection of far apart or not far apart devices can be performed at any
time, including the discovery and connection establishment phases. The

detection logic involves determining that an ACK packet is actually received for
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delay period specified by the CSMA/CA part of the 802.11 MAC, the devices
are determined to be not far apart and the standard 802.11 communication
method is used.

The detection logic may determine at any time that the two wireless
devices are no longer far apart by determining that an ACK packet is received
within the standard delay period. In this case, the ACK receive count is one, the
retransmission count is zero and the transmission status of the 802.11 MPDU is
success. Several samples should be observed before making a conclusion that

the wireless devices are not far apart. Detection of not far apart results in using
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by the receiver, issues (1) and (3) described above
ACK-basabuittaadmiSthen steshanisat definédnint therf2: Hestaodardristusgd

[imt values should be set to ero or..each 802.1
for pEERIeSTHT G oot hat % mﬁafﬁr apat ALKk §£ %SSQS&ééﬁFfé’@ﬁé"ﬁf
rrech?\nl sm def i O 11 st ard.i s used for

rangp ES g DevisCR onh o Wit e7ighS B BiclREL e
di sgl ASBH RO Rscribed above, the transmitter needs to determine

when the transmitted packet is lost. The transmit logic to determine when the
packet is lost can be provided by extending the upper MAC portion of the
802.11 MAC. The transmit logic maintains a per destination Unicast packet
queue and monitors a custom ACK packet. The custom ACK packet can be a
custom data packet or a custom management packet as defined in the 802.11
standard. For every Unicast packet transmitted to a destination determined to be
far apart and for which the CSMA/CA part of the 802.11 MAC indicates
transmission failure due to lack of reception of the standard ACK packet, the

transmit logic continues to maintain the packet in the per destination packet



range extension is used only for wirel ess devices that

are far apart. To resolve issue (2) described above,
woOher7imensm tter needs to determ ne when the PCT/US2006/029353

transmtted packet is lost. The transmit logic to

quetietiitilinRcuhes thdeuRNeskaCK ?aém for ¢iafestsutrPiHedf gk iBYum
extendi ng the upper MAC portion of the 802.1 1 MAC

deld@hpetiodmsaifing fagihe cmtomh ACK packet. ldethticase wderdthiectasdsmit
packet queue and npnitors a custom ACK packet. The .
logia reeeiventic pastrmy Abknpacke within dhe maxamyar delay qreripd, it

I I e
Pl ) Ao HORRSg gy B Pttt foua ik

timed@nsithe sh&tinfuah ldetay siitod, ohe aakismft 1ogkaRtiadlmak thépacket
standard ACK packet, the transmt |logic continues to

andnagain siaitstfoe theackstomi ACKhpagket. dbstnariniuun nuatiertcfueue

unti| |t receb?f\ées t he CLﬁtom ACK packet or tinmes out
rettgASKEIARSINAY RE AFHENERDIs AUMhSi ng for the custom ACK

VBt rbh R Rl bR ek hetiRg f 5B ¥fard
techiglie BY YRSKLBIACA2EHShsrhi O Ro LAY AN PRAGRAUSYY € h

transm ssion of other packets. se where

receivet nerddGkwag ak elot tisnavit sueaskfdly reetived fidgmaitt wifen an
the maxi mrum delay period, the transmt logic

80%.t1 MBI tssenhes paghentsant] agadhthefiragments witters fronom
@CK packet. The naxi rrug;,nunber, of retransm ssi qns nay

colligion. &Y WgtitaBIVETGobEHS 15ie s tedisaklsifragmeniabies gngt per

desPlfib oS SRR T BARAE guher ik Rk R g
o R e o S PRVt The

smalésrtpagkef tragsmeing %ﬁﬁkﬁfﬁh&ebif redecihg sgseindrsces wiffcetlsion, and
fromcollision. e way to overcone this issue is to

thedeigaitineissiongroshiena fagmentispaalties tAmetheowaydeicyendoame this
isaiﬁgigrtg .reimgpp%?taéﬁﬁﬁ é? o801 ﬂ%&ﬁlﬁy a{?%ﬁtfaﬁ{iag an
oo SRR GG hehoRts RIS Agh AR
incFPhdrts R fraBRfnt counter. To ensure that the CSMA/CA layer logic is
not triggered for sequence number and fragment number checks, the lower
MAC is instructed to indicate its version of expired packets to the upper MAC.
Additionally, since each packet is transmitted only once at the CSMA/CA
layer of the 802.11 MAC and since the standard ACK packet is received late, it
is important for the transmitter to reserve enough channel access time to avoid
other wireless devices contending for channel access. This can be achieved by
placing an appropriate value in the duration field of the 802.11 header. This is
an optimization, since most other wireless devices will sense the delayed

standard ACK packet in time to avoid transmission.
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the retransm ssion cost for a fragnment is smaller.

Anot her way to overcone this issue is to extend the
wapperoigniti on of the 802.1 1MAC by nmi nt ai ni NGCAMNS2006/029353

addi tional fragnment counter. The custom ACK packet for

eagh nfdtROUBSY rahBE eQERIoh héttebh 2@ EBMre Y BERIes TP
ensure that the " CSMA/ CA |ayer logic is not triggered

acchatange gritin ae embudémeanof fheagwemtiomisndescribbé wkith rdflence to
wer MAC is instructed to indicate its versjon of

|

FIG;S?-@-ﬁeeA sk elart of thenaethnsfor vaeze exfgnsipaiashgwndnAde. 3.

In i85 POt deiumingsion 3 Thade Sa wiriBer firolicst 3RdaptoncRireless

devﬁ@éﬁkﬁ% f{l}f@a‘?f &t ¥53¢k ﬁgﬁrt. ihe ﬁrst1 e rs%@di‘ltd Jyeldsy %ev'{ es may
ransm r O reseryv enough channel access tine to

corpaspofd Ofdr @k amipl €l teseireleyd sigtiof 0Ataddidiess poine DeRAGWN in
access. This can be achi eved by pIaC|n% an appropriate
FIGral Jep 200 hesiewatin gredtéredetaidin Fh6. 8021 thelddweeteare

This is an optim zation, since st other wreless
detgranineddnwian 1Q@eteshe paklay @P&Veﬁa‘gi%&ﬁw%@rtﬁa%@éﬁﬁgmp the, first

o B8 ot bR RS BR B00tobe 1188 Swr antion of
thed hllamg@‘qﬁ%ﬁﬂaegm_of the invention is described with

reference to 3-6. Aflow chart of the nethod for

r an@ehccdéEosd e dederdiiand in Btepl 162 . bd farsipat, tHilstagdard
determ nation is nmade as to whether the first and

80 &t dMA Crprasdeslss desabbaskinastep l 0. dsadascubedaboverthe standard
0.5 87 N GoRRPIosmes R ple bl pionedbe SRR ey 2 g retry
tingf3 38 785 ol Pl R clVRISCoAdheS et paRelfraddiidglot ROBE wled by
theqs{zv%{‘ M1AEad Qb?@?g%@ﬂ}i?ﬁoﬂ,‘)\gg@f dGRUJt reQREE §hS

are transmtte I'rst lce to the second

acld@wile@gétfemy the standard protocol at the | ower
portion of the 802.11 MAC in step 104. If the devices

ar dndteret b2 reepadket ss erpnsioitedmnokthe grackgtaot 3 poinger to the
standard 802.1 1NMAC protocol is disabled in step .11Q.
packst ifeplaredtia Asbdestinaonsquengadn stpnl It avigtenpiprbien s made

o N e R ISl ARSI BB e
peGE Kehe thANRHUS HERR ﬁé?i&leistlbﬁgérecﬂaﬁme standard delay period
specified by the lower portion of the 802.11 MAC and allows for the longer
propagation delay associated with far apart devices. If a custom ACK packet is
received within the maximum delay period, the corresponding packet is
removed from the queue in step 116, and the process returns to step 112 for
transmission of other packets. If a custom ACK packet is not received within
the maximum delay period, a determination-is made in step 120 as to whether a
retransmit limit has been reached. The retransmit limit corresponds to the retry
limit used in the lower portion of the 802.11 MAC and, as described above, may

be configurable. If the retransmit limit has been reached, the transmission status
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the | ower MAC as a broadcast transm ssion, which does

not require an acknow edgenent. In step 112, a packet
woO0d7reaéemi tt ed and the packet or a pointer toPCIAIS2006/029353

packet is placed in a per destination queue. In step

is c’%gé%ecﬁtodﬁ‘il%ﬂ% @ge?'cpzz.i F the detrafintifl iiehAChotbdenSteahed, the

packet was eived wthin the maxi num del ay
packet isadtrafidmitteaiinnsiep d24 candoeiprdcdss retmmgeto stbprl 1dhe
standard del ay period specified by the | ower portion
determing df @ onstom KKK pagkell waseeceiediwidhinghganaximum delay

) ti d [ d with,f t [ .
perfid W 5aortih tR ke FrrBRBminEd Peckit, sueli 1 AP 14 d Vi it
and RPYRFELES ol iRpI RPN mpRAKEhcd & AETRRE roFaR of
the b2 . flokmAcansm ssi on of other packets. |f a custom ACK

packet is not received within the maxi num del ay

perA phceas et datedtiet obfariapartentenat dasapgyt d@dcesistshown in
whet her a retransmt | imt _has been reac ﬁ]d

. Th )
FIG. ¢ r ndtap £ 50; rattansprissien shihs lower partien pythe 3031 L6AC is
aiseflel B sef i oo e nd gt gt fo A, s effectively
. it ¢ N
pre s AP le B p 1A pAERY, TR SEAES 1O A I FARSRR from
the'fRbt wireldsk devidettohBs secindogirelesedevied. ThReeppbsket is
retransmitted in step 124, and the process returns to

detetneipatitod is madetasrtoiwlecthér thestentdand ACK packet iswaseived within
received wwthin the maxi mum del ay period in Sp%nse
Wltﬁm;t

thesgandaed delay aresind: tlEdhe Al paclrtdp oy teeet ipthegandard
aebF e R RATHD S ST RRTLEER) GEBE, v
tra%‘éx@%ﬁ%ﬁ skdtbs ﬁg&ﬁ% {rJ]QéE% % argﬁ{d[l@s&@f bf Pa?[ 52139{1 difotFRPApart. If

ces Is s n step

therRCKapskied & @eBediviighinahe stapdatd delapipeting, B2ddviddddre
Is di'sabl ed by setting the short retry and long retry
deteinminied to bezetdar Fjpeirs ireftep dtov df thepAGke pasket is not received

with o fherrL e KobiK Bariod ThS A Vicre RSBt lo bo Fapart in Step
158 S A SRS etk L PR eachea
if JoBisteh? destfils 8 obtained.

A timing diagram that illustrates a case where the custom ACK packet 1s
received within the maximum delay period is shown in FIG. 5. Transmitted and
received signals for the first wireless device are shown. A packet 200 is
transmitted at time zero and is placed in a per destination queue. This
corresponds to step 112 in FIG. 3. A custom ACK packet 210 is received after
the standard delay period but before the maximum delay period, thus indicating
that packet 200 was successfully received at the destination. The packet 200 is
removed from the queue and is not retransmitted. This corresponds to steps 114
and 116 in FIG. 3.

-12-



the standard delay period. If the ACK packet is not

received within the standard del ay period, the
woRreTaexRsi on status may be indicated as fail eBCT/TISR®E/029353

the transm ssion status may be used as an indicator of

farp gaAhb d4gaRt t}faﬁilh?s@@tés thb fcadd®héfda Rasa AICGK \],3acket is
received wthin the standard del ay period, the i ces

notaeecided evithinehe traxiaunodelbpperipdns shows tie F1G56. ’Jrrﬁnsxhiatted
ACK packet i s not received within the standard del ay
andygeeiyed signalwiéar the dirsl wirelegs davies are SleéWflarA ppeleat 229 is

traisied 34 o b epdam Al Fadt 2R e pof ekiefied or is
reoBi B9 gmlee&a bl 800 B My O, U5 88 2pE200

e cus om i's recelved W

is rB@%ﬂé@ﬁh‘ﬂﬁe@@f&Y tRe M aRXimus 8élaWpetiddHaStinked duBREM Ad &Gtom
and received signals for the first wireless device are

AC¥hpaeket hapagketenaeoeived: s oonrespodnds to steps AdAo 120 dnd 24
}gl aced in a per destination queue. This corresponds to
in 112 |n FIG 3. A custom ACK packet 210 is
bef or,e

| PR SarbOf cRHRRGRCH T B pPEEhP iy hioR G
im}ﬁgﬁ)iket 21810 55 rermé% S %’sv%raetxahﬂﬁ gteﬁﬁ‘@ddlﬁ{&lts-rﬁ%y be

ve t he qgqueue and 1s not

1mﬁ181ﬁ1%ﬁféiinm§1ﬁgﬂardﬁml% mmmmblﬁm&h&%famh&;ﬁ
in FIG 3.Atimng di agramthat illustrates the case

implbeentea inustfiovaraChepadivedreicodecan Foecfmeve@dwrt anynsuiteble
maxi mum del ay period is shown in FlIG Transmtted
Proges$oF € épll%%mzﬂ gharosessors twaethey BIEOV\hﬁldeelf’e% §INGLR, PRIBPHICE Or

dlS’@ﬁv&%%weﬁga%& &amtulddt er oo T el ved or i
SY! e@le&\farrﬁ)rustrﬁ hide RStV RBhtPHe d S8d as
| oot GG £ £

I's case, Is retransmtte

soﬁwa@e'thﬂﬁ id @x@&uﬂabtd &loh@sr hiore r@(bﬁss&\t*stthaﬂ@npw 6&Kof a
packet having been received. This corresponds to steps

| variety of Dporatimg syRtems onmtfo:BmsTh@aichbondlﬂmmsbﬁdvare may be
enbod| nents of the pr esent i nvention, ca
th“ﬁﬁl”éﬁ“@w@fédo ﬁnaﬁgbeéfo sl ls pro gkapming, ngsaag?ﬂ ad/phe

convenﬁona[ﬁe programﬁnng or scripting tools, and also may be compiled as
executable machine language code.

In this respect, the invention may be embodied as a computer readable
medium (or multiple computer readable media) (e.g., a computer memory, one
or more floppy discs, compact discs, optical discs, magnetic tapes, etc.) encoded
with one or more programs that, when executed on one or more computers or
other processors, perform methods that implement the various embodiments of
the invention discussed above. The computer readable medium or media can be
transportable, such that the program or programs stored thereon can be loaded
onto one or more different computers or other processors to implement various

aspects of the present invention as discussed above.
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i npl enent ed using hardware, software or a conbi nation

thereof. Wen inplenented in software, the software
woad®/ae1 be executed on any suitabl e processoPCDUS2006/029353

col l ection of processors, whether provided in a single

COMPIeLE Q“gf&g%&xw’m#‘%gﬁwga@ﬂs’éd Plefeif AU SICEic sense to

Al so, the various nethods or processes outlinhed herein
refaray abg tgpeef campuodrtavaeartsbtiol camputectexablimbminstrachons

nore processors that enploy any one of a ivariety of
thabea be emgleyesk torirogram [a:acmapHET oneldet PEeRaAssYL, tosgitement

vrkisBraS (3 Ja BRTFNGIN RVA GRS RRerR o DeB fy dnigiarly. it
BB My 81 b,

mofeeédﬁﬁgﬁter ‘p‘i‘ggﬂaﬁ‘r’set%hf AheRxcbee Hopfdr@dnathodsedthe bessent
readabl e medium (or nultiple conputer readabl e nedia)

invéetion need nonyesider onre strgle computar argprecdsson byt diascbs
. compact discs, optical discs, magnetic tapes, etc.)
disaHuterin eimodWaelashiongmaongs grymabenefidi ke conmuiipser

progRisRBs TRAENTGRLFAREH s Of PR BRI R Gt Che
RERREE hed | v
s SRR S Y e

pro@¥ &8 mAcdWEs REREURIIFL S ba¢ 8fintore cemputas op@thaadtadeesnt o
one or nore different conputers or other ﬁ_rocessors to
0]

Genenallgnpragramrinodsleaspdutle rofitindse pprgramss objgetsncompoasnts,
di scussed above. The terns, "program' or "software" are
dataﬁwch@%iqﬁc-ithatapfejg@r@@ particulardasks eramplepgng Ryrticlar of
0 ter_code.Or t..of . conput.er - c I
absRGE HBy s Tomie Bh RS gt B Bl mgdutes may be
terq:QL.: : i vari ous
Coégipﬁé?t(g d(}?ﬂi i@g&gésegéen{ |%\%arﬁ%0?1cs)r$ﬁ?s gl siclass'sed above.

Addihiionphdpécts &f thBPbstnd envappioaahay Be usbdblaesai di ng
to one aspéct of this enbodi nent, one or nore conputer

compbomtions of frb vatiety efkacangeingnds hot spacefi¢adfsdistussed in the

resent invention need not reside_ on singl.e.c ut er
Cmgpdml@mé sleseribgshitn theforrgounms and IS SETOFE BOTWaeg R s

apél?c?a?fo%%%ﬂg r&%tsagls%nr&uanr%er{ge%{en b LS P Bhe SRRV ESHS i the
foregoing description or illustrated in the drawings. For example, aspects
described in one embodiment may be combined in any manner with aspects
described in other embodiment.

Use of ordinal terms such as “first,” “second,” “third,” etc., in the claims
to modify a claim element does not by itself connote any priority, precedence,
or order of one claim element over another or the temporal order in which acts
of a method are performed, but are used merely as labels to distinguish one
claim element having a certain name from another element having a same name

(but for use of the ordinal term) to distinguish the claim elements.

-14 -



processors to inplenment various aspects of the present
i nvention. Conputer-executable instructions may be in
worny/fiems, such as program nodul es, execut edPOY/USB®6/029353
or nore conputers or other devices. Cenerally, program
mMAyESShe @k%@ld@uaﬁmmimegg #98d heRii® % for the purpose of
conponentsS, data Structures, €tc. that perform
despdptior ahdshoalsksotdre iegpidedenstlimiing. cThausabtlinahidingt' a
types. Typically the functionality of the program
"comipuising " Pryh@Engdmbeerigingng.di“s1valbingsd ard wesisitiond thereof
various enbodi nents. .Vari ous. cts.of the present
ey IsTPRt ReichBnaSs heems Disfed tBeraafics and cabpfalents thereof

[ i enments not specifically discussed in
Em‘yﬁgbgh%%'Pﬁ%%#gR%éscribed in the foregoing and is

t helRfigs enitdesctibed e8veral adpecRifldt ¢@dst 0fic etnbdtBment of this
detail s and arrangenent of conponents set forth in the
invéntiay dt isgodesappirptintad ariduslaltstatamsdniodificatiatsaandgs.
. For exanpleg, aspects described jn .one enbodi nent my
impsevenapisiEd] readidlypceantnthose ﬁhﬂ]l&gﬁ@ dhe agfe M@g@ratﬁons,

ther. embodinent. Use of aordinal terns s . a
modiealio R S B vemepsirg thichi1Rd o Bf Bordotihif Fisclpgore, and
are BREKAR B B3, BHTIE (ROE it AR SGORE oPhs b Endo R PEREbRIARY, the
foré&ptang dBsdriystiorosind Hﬁwﬁﬁgﬁ) areby Gagesf dxanmleehiyact s of a

nmet hod are performed, but are used nerely as labels to
di Whatgisicddinmdeiscl ai m el ement having a certain nane
from anot her el ement having a sane nane (but for use
of the ordinal tern) to distinguish the claim

el enents. Al so, the phraseol ogy and term nol ogy used
herein is for the purpose of description and shoul d
not be regarded as limting. The use of "including,"
“conprising,"” or "having," "containing," "involving,"
and variations thereof herein, is neant to enconpass
the itens listed thereafter and equi val ents thereof as
wel | as additional itenms. Having thus described
several aspects of at |east one enbodi nent of this
invention, it is to be appreciated various
alterations, nodifications, and
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i nprovenents will readily occur to those skilled in
the art. Such alterations, nodifications, and
wonp7onesrent s are i ntended to be part of this PCT/US2006/029353
di scl osure, and are intended to be within the spirit
and scope of the invention. Accordingly, the foregoing
description and drawi ngs are by way of exanple only.
What is clainmed is:C ai nsClhimé nmet hod for wirel ess
conmuni cati on between first and second wire| ess
devi- ces A wethnd Firngirelgss epmpmimeatian befween fist andisecond
.second W rel ess.devices are far apart or not far
erﬁ%ﬁ? H,evqcps,tqp@]?q@lgg. and second wirel ess devices are
far -1 i ' . t ¥ ansiy ssi
or SR fihing RATERHhel SeBA8 BHFLIER ARRAE A8 R apart op ot fr
apair!j a per destination queue; if a custom ACK packet is
received within a maxi num del ay period, deleting the
t r ahthre fitsedngaceatd Witshess ldevipes aes farragaits disabling sitstandard
ACK packet is not received within the maxi num del ay
retr@éﬁmw}onmqt%%lmtti ng the packet fromthe queue. 2. A
nmet hod as. defined . in .cl.ai.m wherei.n determ.ni.ng if
¢ ndt PO g P See A e P due Hadhed of aes ol aleye
ot . . - y C 9 :
packe SRR A IRk CR e T RE Wilth  Tha Al L ot iod
delpe tie irsndinittedgrrleettom thel quedesimddar d del ay peri od,
determining that the first and second w rel ess devices
ar af ther cumpemt ACK paclket oot mseived iwidunithe ciaxiimuin delay
wherein determning . if the first and second w rel ess
peripd; reisanspisting thepaghet Srom dhe qugucapart conpri ses
di sabling retransm ssion of packets, transmtting a
packet two or nore tines, and if a standard ACK packet
IS ot necel lEhi a ]
cach of § ARHGELULRREY fh SR IS vihor Pl iR Lithe firt
and sdcdhdanidelees aovices he B8 apae \or @8 far apart comprises disabling

retransmission of packets, transmitting a packet, and, if a standard ACK packet
is not received within a standard delay period, determining that the first and

second wireless devices are far apart.

3. A method as defined in claim 2, wherein determining if the first
and second wireless devices are far apart or not far apart comprises disabling
retransmission of packets, transmitting a packet two or more times, and if a |
standard ACK packet is not received within a standard delay period for each of
the transmitted packets, determining that the first and second wireless devices

are far apart.

4. A method as defined in claim 1, wherein disabling retransmission

comprises setting retry limits to zero.
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are far apart. 4. A nethod as defined in claim1,
wherei n di sabling retransm ssion conprises setting
woetonibizm ts to zero. 5. A nethod as defined i RCTIUBR0WG/029353
| 5Swherei n di sabling retransm ssion conprises disabling
retransm ssion on a per packet basis. 6. A nethod as
defined in claiml 5wherein retransmtting the packet
from t hd methel sodefineakm cleim dnsietdin ngsabitimgpatieasmassion
configurabl e nunber of tines if the custom ACK packet
comprisgstdisablmigisgranymissionensPeaPadedtingss. in claim| 5
further conprising disabling fragnentation when the
first and second wirel ess devices are determ ned to be

fars apaht yedo é‘&éﬁ&?éjd ﬁﬁclgﬁé itln%e.kéﬂin%ﬁﬁﬁ@rhiﬁgné Yhd PElket

conpri sing enabl'i ng fragnentation, maintarlni

frof' the feietic COHipres adtdar sAgitigNRHe Rekehe cohAgIRBle AOMBELOT
with the cug{ﬁgm ACK packet Tor Iggch fragrr%l?ii? 9. A

timeeifithd castode A G packetisaiatredzivad.t her conpri sing
adjusting a value of a duration field in a packet
header to provide sufficient tinme for receiving the

cust om ACK packet ., 10.. A c0 t er -.r eadabl e .medj. um,.
cncoded AdERiIh s fenseb Ry RER 1o Lt R S B Histing
. ¢ ot . . :
frafd b afon Yer R AAF ahd RECHERIEIAE b Pices AR L HRAo be
far@pagrising: a first conponent which determnes if the
W rel ess device and another wirel ess device are far
apart or not far apart; a second conponent which

di sabl es a stapdard_retransm ssi.on protocol, if t
i rol eod BETiedes SPBNGILAAIM s f%h@ec%prl%lﬁgmagﬁagr

oSBT AT oA SR
coEURith3RE custom ACK packet for each fragment.

9. A method as defined in claim 1, further comprising adjusting a
value of a duration field in a packet header to provide sufficient time for

receiving the custom ACK packet.

10. A computer-readable medium encoded with instructions for
execution in a wireless device, the instructions when executed, performing a

method as defined in claim 1.

11. A wireless device comprising:

a first component which determines if the wireless device and another
wireless device are far apart or not far apart;

a second component which disables a standard retransmission protocol if

the wireless devices are determined to be far apart;
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a fourth conponent which deletes the transmtted

packet fromthe queue if a custom ACK packet is
woeswinexdiwi t hi n a maxi num del ay period, and WRCTHS2006/029353

retransmts the packet fromthe queue if the custom

ACHK eadestindtforn@bedegcei ved within the maxi num del ay
perirod. 12. A wrel éss device as defined in claim11l,

wharthird donepdriens wwidcntransmits detaeket arbplates the packet asthe
devi.ce,and anot her wirel ess device are far apart or
pergigstinationngigue; Bddi sabl i ng retransmi ssion of packets,

b RS54 2 S L AL
AR GRek s 0 S8R i At oG whic

retrafémite gangackenbonetic gharbifele thost A0Kapdcket is not received
retransm ssion got ocol by setting retry limts to

withir the maximumidedyeperietbvi ce as defined in claim 11,
further conprising a conponent which disables
fragnmentati on when the wirel ess devices are far apart.

congr sngE bl Rt Bl Fr Phbtebhing f5H "

con??éﬂ&x@ﬁ@&rﬁ‘liﬁésaﬂ RO yifQeH R%idhd ASSREERIRIdsR/levice are far

agnent counter wth the custom ACK packet for each
apait @onatfar agdit b disdbiog feaanvwnissi@ss! pavkew)ieatndting a
between first and second w rel ess devices,
packeotiand, ST agtaniderd AIGT packetddn dat teoestadawithins g istamdard delay
protocol .at a, lower portiqn of a di um access contr ol
perfog, éﬁﬁe%r%rthﬁ%meﬂﬂrﬁ%%g@ﬁ@@@% angshapgpatcust om |
protocol inplenented at an upper portion of the medium
access control layer. 17. A nethod as defined in claim

16,1 3wheneirel ds3 R del ds @ RREKAL3ain? TP WABRn the second
component disables the standard retransmission protocol by setting retry limits

to zero.

14. A wireless device as defined in claim 11, further comprising a
component which disables fragmentation when the wireless devices are far

apart.

15. A wireless device as defined in claim 11, further comprising a
component which enables fragmentation, maintains a fragment counter and
increments the fragment counter with the custom ACK packet for each

fragmént.

16. A method for wireless communication between first and second

wireless devices, comprising:
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transmtting a packet and placing the packet in a per

destination queue; if a custom ACK packet is received
waoizodrionea1 maxi mum del ay period, deleting the PCT/US2006/029353

transmtted packet fromthe queue; and if the custom

ACKiasksta dtandirt re@efInRion pritotol Bea Iewerpartidal 3ba
period, retransmtting the packet fromthe queue. 18.
mediumebdueds asnwtef layer] and cl ai m 16, further conpri sing:
determining if_ the first and second wirel ess devices
ar érangmitiingrnacketsiaing acusiont protaee| inplementad aandiper

eco W reless device re far apart, disabling the
porEB AR R e T i e0l 0. A met hod s

defined in claim18, wherein determning if the first

and second wirel ess devices are far apart or not far

apdr7t compettrBbagidsfiddd Moclaet 1 6neiictsn danemifigkeickets
transmtting a packet, and, if a standard ACK packet
comprisest received within a standard del ay peri od,

determining that the first and second wrel ess devices
ar &rangmitiing: 3 packst and Pharing Ehe Packeh Bl 8 PrEdFTHRAIEIHRYC;

il FURPE B agkeis BEERTL AAnun PRt SRR E
del&@id MRArafkntiRUPatRet from the queue; and

if the custom ACK packet is not received within the maximum delay

period, retransmitting the packet from the queue.

18. A method as defined in claim 16, further comprising:

determining if the first and second wireless devices are far apart or not far
apart; and

if the first and second wireless devices are far apart, disabling the

standard retransmission protocol.

19. A method as defined in claim 18, wherein determining if the first
and second wireless devices are far apart or not far apart comprises disabling
retransmission of packéts, transmitting a packet, and, if a standard ACK packet
is not received within a standard delay period, determining that the first and

second wireless devices are far apart.
20. A computer-readable medium encoded with instructions for

execution in a wireless device, the instructions when executed, performing a

method as defined in claim 16.
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