MOBI LE PLATFORM TRACKI NG | N W RELESS NETWORKS Fi el d The present
invention relates generally to asset tracking, and nore specifically to
basset tracking in wireless networks. Background |Information technol ogy
(I'T) asset tracking is becomng promnent in enterprise. Mbile stations in
w rel ess networks can be tracked as assets based on their location wthin
the network. When nobile stations enter power saving states, asset tracking
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Brief Description of the Drawings

Figure | shows a diagram of a wireless network;
Figure 2 shows a sequence of communications and actions in a wireless network;

Figure 3 shows configuration information transmitted between wireless network

15 nodes;

Figures 4 and 5 show flowcharts in accordance with various embodiments of the

present invention; and
Figure 6 shows a system diagram in accordance with various embodiments of the

present invention.

20 Description of Embodiments

In the following detailed description, reference is made to the accompanying
drawings that show, by way of illustration, specific embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention. It is to be understood that the various

25 embodiments of the invention, although different, are not necessarily mutually exclusive.
For example, a particular feature, structure, or characteristic described herein in
connection with onc embodiment may be implemented within other embodiments without
departing from the spirit and scope of the invention. In addition, it is to be understood that
the location or arrangement of individual elements within each disclosed embodiment may

30 be modified without departing from the spirit and scope of the invention. The following
detailed description is, therefore, not to be taken in a limiting sense, and the scope of the

present invention is defined only by the appended claims, appropriately interpreted, along



For exanple, a particular feature, structure, or characteristic described
herein in connection with one enbodi nent may be inplenented w thin other
enbodi ments wit hout departing fromthe spirit and scope of the invention.
In addition, it is to be understood that the | ocation or arrangenent of
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Mobil e station I ncl-udes networ e card
btatlon may be powex ed down to reduce power consumption. Multiple power saving states
may exist. For example, a mobile station may enter a “suspend mode” or a “hibernate
mode” to save power. Power saving states may be referred to as “sleep mode,” “suspend

30 mode,” “hibernate mode,” or the like. Any terminology may be used to describe low
power states without departing from the scope of the present invention.
Mobile station 110 includes network interface card (NIC) 114. In some

embodiments, mobile station 110 may be a computer such as a notebook computer or a



enbodi nents, nobile station 110 nay be a conputer such as a not ebook
conputer or a deskt op conputer that includes NIC 114. Mobile stations 120
and 130 are shown without NICs. In some enbodi nents, nobile stations 120
and 130 may be wirel ess devices that have built-in wirel ess capability. For
exanple, nobile station 120 may be a not ebook conputer having a chi pset
with built-in wireless connectivity capability. In various power 5 saving
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waking fo provide presence indiCations is re errcd to herein as a “power saving interval.
Various embodiments of the present invention provide for multiple possible time values
for a power saving interval. For example, a station may sclect the length of a power
25 saving interval based on whether the station is mobile or stationary. Further, a station may
select the length of a power saving interval based on configuration information. The
configuration information may be provided by a user or a network administrator, and may
include information such as an asset protection level.
As described more fully below, shorter power saving intervals may be selected for
30 stations with a high asset protection level or for stations that are in motion, and longer

power saving intervals may be selected for stations with a low asset protection level or for

stations that are stationary. By allowing mobile stations to indicate their presence while in



power saving states, the various enbodi nents of the present invention
reduce power consunption and extend the battery |ife while providing asset
tracki ng manageability. Figure 2 shows a sequence of comrunications
and actions in a wireless network. Sequence 200 includes comruni cations
between a user and a nobile station, and between 5an access point and a
nobi |l e station such as access point 102 and nobile station 110 (Figure 1).
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interaction at 210 may correspond to a network administrator providing an asset protection

level that cannot be modified by a user having lesser privileges.

Once a mobile station is associated with an access point, the mobile station and
20 access point may communicate to determine appropriate power saving interval(s) for the

mobile station to use when in a power saving state. These AP/STA communications are

shown at 220 and 230. At 220, the access point transmits a “presence configuration

request” to the mobile station, and 230 the mobile station transmits a “presence

configuration responsc” to the access point. The presence configuration request may

25 include many fields, including:

- Maximum stationary power saving interval
- Maximum in-motion power saving interval
- Nominal stationary power saving interval

30 - Nominal in-motion power saving interval

The presence configuration request fields may have any values. For example, the

maximum stationary powecr saving interval may be larger or smaller than the maximum in-



The presence configuration request fields may have any val ues. For exanple,
t he maxi num stati onary power saving interval may be larger or smaller than
t he maxi num i n- notion power saving interval. In sone enbodi nents, the
val ue of the maxi mumin-notion power saving interval is equal to the val ue
of the maxi mum stationary power saving interval. Further, the nom nal
stationary power saving interval may be larger or smaller than the nom na
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based on t he SEEAFPNORIVEL F8HeiHeBHmat i on recei ved at 210. As descri bed above,
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val ues: Low, sthfidvRei poiicOdayinl Hiervdl bind HEn %6k pdf@tRGTd iRBrhevidls i s set to Low,
t he station m maxi mum_power savi ng interval provided by the

y use the I v . v :
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by the access [ i.s set. to, Medium the
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nor mal 20i nt glowatiorf (evel baliBurthir@igRh LA proYilcp@eLintesfads, fHGomBbevabtthend t he
i n-notion poEgr saquﬁ interval . . The exanple of @he p[eyious
par agr aph defcPMHETCRRPEES C§€?E@8”5§@é?®§?8?8§th cfeicyaugh doVhr ee
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interval.
The example of the previous paragraph describes three discrete asset protection
levels, and three different settings for each of the stationary power saving interval and the
in-motion power saving intcrval. In some embodiments, the asset protection level may be
25 selected from a much larger number of possible settings, and the corresponding power
saving intervals may also be selected from much larger set of possible values.
Once the station determines both the stationary power saving interval and the in-
motion power saving interval, the station includes these two additional fields in a presence
configuration response to be sent back to the access point (shown at 230, Figure 2).
30 - Stationary power saving interval
- In-motion power saving interval
A presence configuration response 320 is shown in Figure 3. The presence

configuration response may include much information in addition to the stationary and in-



30Stationary power saving interval |In-notion power saving interval A
presence configuration response 320 is shown in Figure 3. The presence
configuration response nay include nmuch information in addition to the
stationary and in- notion power saving intervals. In sone enbodi nents, the
presence configuration response may be conpliant with a standard such as
802. 11v, and in other enbodi nents, the presence configuration response is
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notion. Wen the station is in a power saving state, it wll wake
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somne enbog ment s, % station naé provi de a unicast or nulticast presence

i ndi cati ol bS&EH BHMEYIRER PHE st ation is currently associated with an
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the station nm uni cast _presence.. |;§%cat on in the current channe
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presence indication. Also for cxample, when the station is in motion, it wakes at the end
15 of every in-motion power saving interval to provide a presence indication.

In some embodiments, a station may provide a unicast or multicast presence
indication based on whether the station is currently associated with an access point. For
example, if a mobile station is in the associated state, the station may send a unicast
presence indication in the current channel to the current access point. Also for example, if

20 amobile station is in the unassociated state, the station may send broadcast presence
indications, in one or more channels as received from previous presence configuration
requests.

Figure 2 shows two presence indication transmissions at 240 and 250. When the
mobile station is stationary, the time between transmissions 240 and 250 is the stationary

25 power saving interval, and when the mobile station is in motion, the time between
transmissions 240 and 250 is the in-motion power saving interval. In some embodiments,
the presence indications include a Null frame (empty frame), or include minimal
information. For example, a presence indication frame may ounly include pre-configured
transmit power information. In some embodiments, no measurement is conducted while a

30 station is in a power saving state. This allows a mobile station to send back its presence
indication without involving upper MAC operation and conducting any measurement.
This feature leaves most calculation and measurement on the access point side when the

station is in a power saving state.



i ndications, in one or nore channels as received from previ ous presence
configuration requests. Figure 2 shows two presence indication
transm ssions at 240 and 250. Wen the nobile station is stationary, the
time between transm ssions 240 and 250 is the stationary 25 power saving
interval, and when the nobile station is in notion, the tine between

transm ssions 240 and 250 is the in-notion power saving interval. In sone
enbodi ments, the preseneevd NwRhi: &%cdr&h%bé*ﬂi@a Purib dmtoli@¥Bts GEMB bksdnt aNE)
or include mniml information. For exa resence i ndi cation frane

may only i ncliliffatqs do t‘tﬁ‘%?fq‘r&’ﬂii‘gﬁﬂ%»r%%"rﬁ“p SMW HSOBFTARRN A AN 29CRSS DB

enbodi ment s, NQ wWirBRSUWERBNtin kSnEQMIUELAH, Mahdde108, 3QskiBh] BRc4Sisi N @ power
saving state. This allows a nobile station to send back its Fresence
I

i ndi cation WPPHHTE! PRELICHTSH B0 Dipi BFWRIKEEFSE 811 SrPTOfAtO BHARFCHAYC any

nmeasur enent . sjdns chiBaditiEfs bBAMESar&DIvn GRdhs VARl BRur&ndidiRASYO @Bt on the
access pOI nt _si d(?}PWnen the station is in_a power savi ng st at e,

Fi gure 4 shoW@5d by Gaewtsyer tﬁﬁ”é?éé@ﬁ@&’ﬁé@ftwlﬁﬁle%’i“r‘Bd&“%ﬁ%ﬁ“ﬁé‘ﬁtﬂ? of the

present i nvemicton. dewvaa@m@cﬁ@qumemwmo R PEkfARRd BaBCEHLPsestMiQl, oper ation
W reless n some enbodi nents, nethod 400,

of an access et wo
or portions f‘ﬁ‘élrb%Befr %d‘Bé‘rdf Eroneardgy Félﬁ‘ll(eéclﬁé‘g‘%e Woﬁ‘tmemé BEREHLS {istebr f ace
Cﬂ.rd a prﬁceﬁﬁgdre4@f}oaﬂtt£ﬂf&ﬁﬁﬁ1aﬂ?1@4@ §§stem enbodi rregtg of hvvhl ch areI
ownlntevarl\gI u t.hod 4 not mte G)l/te rticular
type of dPpar at us E% %(&/a\ O¥P SREHE B °§'I§/§1[0éﬂ1w|5‘ S P RYEyAHS hod. The
various acti smsonkty anetnRaetichQGawbmyvibg inpevdiréeahsinftel hﬁorﬁl’od@brepﬁ(ﬁ)ﬂent ed, or
may be perforned in i fferent de Furth i ents, sone
Ry oms 11 st Eas Rl PSP e s T Fth eEH hOE FHRGrHORVATD | o
shown begi nnFiggredt Thé px@b’enélel@mﬁgurw‘mh@élluﬁﬁﬁhﬂuﬂmaﬂﬁﬁdﬁtﬁ)mll’iﬁﬂorme&ﬁ)ﬁbdz}@ﬁ@.ry and
i n-notion poy n ntervals are transm or nore.nobile
stations as \[{)ﬁbrctfsc%fb égéf)iroes%ﬁtéoélalé’é)ﬁwrgsﬁ‘rlﬁg [&HY aﬁ %'ﬁitfélé? mo%éh?fﬁ”lc&avlf’ﬁ t hese
fields ane shoewal im rdevigut orda mbhie paties enget afeptdsgise ainﬁ(gmraﬁ@qmﬁhscrray

i nclude addition f.ormation ond these 423 a stationary
power saving int Z}Xr\?g R R r?%fve%%re558%?&%&31\%%%0%&‘lerl%}o irl?/‘?ﬁtmgr e recei ved
from a nobi | Whet tt mmlmtlpamstanbnaay prdes e poecrconidd e, altd aotess pﬁm@me/es

At 430, the I,-nt recel ves presence .indicati
station. V\heggﬁﬁ%ﬁﬁéggdlfatm Y oAy PP RY G hAY VAR %m}ﬁ‘e \r;k.tle %[.1\% rlfg st at e,
t he access poinmtiion @@bn\aeswtﬂmvmg H&e,nbeeacbemdp@attremvemhepgesmamdmmmy power

savi ng inferyal .. \Wan n;%ov?er mhi lner§tat| on is in-notion and in a power saving
state, the access poi recel ves tﬁe presence indication 20every in-notion

power saving int érngl 5. shows a flowdhiag ur @c&dgliowsh sarfdupwobraditmentyofaegoesdance w t h
various eanﬁu %n gcfmet 4}&08 [ofenf nt%eth&%/ fﬂratdlescpbes e OI‘P%H{%OI? (I;be mobni% rgtta 1(’>n met hod

500 describes 1 e operation o Pon 1nH a W reless ne rk. In
sone enbodi memwsrelemtemmk 50689moesmipwlirhdnon sethhe @ b1, portgonp drefeof, ed by a nobile

station, a ’b@%’&\%l C tén‘r%‘)éﬂ%ﬁmﬁae{ A%mﬁk R @RS, ; falpPJoes%& § %C?]crc%@zgg 025 system

enbodi nent s e vari ous i s not
25 system, embodiments of which are shown in the various ﬁgureb Method 500 is not

limited by the particular type of apparatus, software element, or system performing the
method. The various actions in method 500 may be performed in the order presented, or
may be performed in a different order. Further, in some embodiments, some actions listed
in Figure 5 are omitted from method 500.

30 Method 500 is shown beginning at block 510 in which an asset protection level is
received. In some embodiments the asset protection level may be one piece of information
included within configuration information received from a user or a system administrator.

The asset protection level may have any number of levels. In some embodiments, the



limted by the particular type of apparatus, software el enent, or system
perform ng the nmethod. The various actions in nethod 500 may be perforned
in the order presented, or nay be perforned in a different order. Further,
in sone enbodi nents, sone actions listed in Figure 5 are omtted from

met hod 500. 30Met hod 500 is shown beginning at block 510 in which an asset
protection level is received. In sonme enbodi nents the asset protection
llevel may be QRepmicesR 18k! i REALIRLIAD tHe Mo QLtioM Inldiid ot RBEIHILIE @)t/hg‘[&

i nformation recelved froma user or a systemadmnistrator. The asset
protection | eWetheRgpbadiwtsa iy aermeection lavehieleasivedfogpmacesoraiitment s, t he

asset protection heyel mhSmiartd ﬁ&gﬁg stalb@ird N2 BB EpoNRld B int@RMs hS not

nodi fiabl e by a user. In other iments, the asset protection |evel is
recei ved fror??%ﬁ%ﬁ%%d%qbr@?mt ﬁtpawéamﬁmmﬁ%ﬁ HioAsiueral Exwiasehary and
i n-noti on spowRke SAYY NIsHoWh &f Migh:S 3ar e received froman access point as

part of a presence configuration request. Exanples of 5Sthese fields are
shown in Figure 3/ t530the”ﬂPmﬁﬁﬁmn?ﬁ@“ﬁ%&ﬁﬁ@“@?@ﬂﬁ@ﬁrﬂ%@épﬁﬁﬁﬁﬁn%msmat|onary

power saving niolﬁblebdwér s iRBrvhIN TR QB @WRAts SBE VN 8 ¥ @ rmideh a$PIe
enbodi nents, these jntervals are deternmined as a function of the maxi num

and noni nal THEEeRA{|tRe PRy arfl 2o ety epreved e6 0 apd e asel RepicstigDel

recei ved at Bl redcdled etxmpt:&,ex&xh@e HhAkdORRY Yo RQWBIingSaNHAO Ay YcBieM@len MY be
bet ween 10 the nom and maxi mum stati onary power savings intervals, and

the in-motio eﬁ‘BW&PP QYR GYh G EY PR *beneé%%élﬁap B i5HPHA POXKH maxi mum

i N-noti on powRingSaeivhigtay tatbernéal Ge ndihifalPONBEXiSAMI 1ﬂ@ﬁ)t1bﬂﬂb&ié{§¢lv$ng@’ﬁy be set
| onger for Iom1ai$§®8protect|on | evel s, . and set shorter for gh

asset prot ect QerApvigganten plamay bt ?eblr‘?ﬁg% ﬁ’é FHCIREYTGR B&%r s aV| ng

intervals ar aidtrfla@ﬂ&mbﬂbh@d:rlﬁﬂ(l‘al’ghta@seﬁh@teﬁﬁﬁ@@%lspﬁt M0, a8 sPaddaryafnda-15pr esence
confi gur ation e statl.on ent efr S a power

es
saving state €é§§%“@ﬂ?Vﬁ§§H?Vﬁ%ﬂ‘ HgV@Kg%ﬁggﬁgﬁéfafewnﬂds%Fafé may be any
state in1mh|ph&hhﬁmﬁﬁ@kﬁ@nsﬁgmBan consunes Iess power. All or a portion of
t he nobil e statlo wer saving

state. 20At 560, ‘t ﬁggi%%f“i’ le§'t“<[i?’} &ﬂerscfe?oé‘feﬁf Sfa% (Fgéng%éiF%?lP%n%PV or in
noti on. Thi sthopywdvBaving state may be any state in which the mobile station consumes less power.

All or a portion of the mobile station may be powered down, or put to “sleep” in a power

saving state.

20 At 560, the mobile station determines if it is stationary or in motion. This may be
determined in any way. For example, a mobile station may look at its access point
association history to determine if it is in motion. Also for example, the mobile station
may receive broadcast packets from surrounding stations and access points, and determine
whether it is remaining in the same place, or if it is in motion. The manner in which the

25 mobile station determines whether it is stationary is not a limitation of the present
invention.

If the mobile station is stationary, then at 570, the mobile station wakes up every
stationary power saving interval and transmits a presence indication. [If the mobile station
is in motion, then at 560, the mobile station wakes up every in-motion power saving

30 interval and transmits a presence indication. When a mobile station “wakes up” to
transmit a presence indication, the mobile station may or may not enter a full power state

from the reduced power state. For example, in some embodiments, the mobile station only



determ ned in any way. For exanple, a nobile station may | ook at its access
poi nt association history to determine if it is in notion. Also for
exanpl e, the nobile station may receive broadcast packets from surroundi ng
stations and access points, and determ ne whether it is remaining in the
sane place, or if it is in notion. The manner in which the 25npbile station
determ nes whether it is stationary is not alimtation of the present
invention.  wakes df cidcli@y WRRAIS RarSindlitePieskiie ldiRbLION M Mthe tchBMd@tormE0, the
nobi |l e station wakes up every stationary power saving interval and
transnmits a prOENERnRHMERREMNY PIFCrsHE. nobil e station is in notion, then
at 560, the nobil & ShREBEIMBKE St $HD a8Y ST(Y the AoBDE A dnROVRLnSAVIIAG 30i nterval
and transmts a presence indication, Wen a nobile station "wakes up" to

transmit a préSeheePHEIE BB NEREORTBIFe ot BBl iy eablastiaidt enter a
ful'l powers stcatrentl LQBtiLBEwIREHELEs PAWEThe $loBliEstatloR ma§ X@RFli€s udiddsSONMe _
enbodi nents, the npbile station only wakes up circuitry used to transmtt

t he presence PFighce Sdicaipn fams to His arcshraiciden lsp for exenniep b themekilststagion ¥emai ns i n
a | ow power sbedugrently associird ¥ 8n @&@Q%Bﬁﬁ@ﬂte&mob@% ste@fh r&i}draﬁgrﬁtawa@dc@bi l e
station may transmt either unjicast or broadcast presence indication
frames. For SXZHPFE! Prientsidicasion| Burthen the grpsenge Bidispiioipanpedersrited®d with an
access poi nt ond hendr®Biah&lstati on may transmt a uni cast presence indication

frame to the access int. Also for exanple, if the nobile station is not
o ‘ES IE‘H%S‘B%"%HY%@E 8‘?%”%? Atcordpis “ﬂ%ﬁ?‘l’“&ls SPEPYBA RN r ansmi t

currently associ a

a broadcast efesquinbérgiast Ep&tRarngern BOD @etddAntedrdbl Miehidio tnhefapy @sence

i ndi cati on may be transnit% on one or no channel s. toFi re 6 shows a
& & t5E oL o

syst em di agr B TR ARSI &E™ RPYH 5848 '8 YR STEP e h e pPEsarit

i nvention. Elmdgbiicanompsyest 60) ©&0ory 0660, uakesatantiribnacE&iOnenasi(SRAMY 66, ace 620,
processing c onen 30, power .saving i nterval determ natji.on conponent

540, *pr esenc BRacEL R SREGHITT &7 800 My 9 150: Sdifl CebrETPiidom
access menor yir¢iSRAN 66 0. NICnohkee Fbodhipia] dectredie Sisteand00 nsydb @miLd0 may be
an access point ation 15 erf or the

li ke. For ex%ﬁ%V%%‘gﬁ@%%ﬁﬁ%ﬁ&“@%%@%39%66”ﬁ%§5%§§E¥#Fﬁéaﬁﬁﬁﬁkﬁngggk 100 as
any of accesalspbirrkanie cleominid gstsh &00 magbeldiippdk@0s capibld Sherformitd Liyl14. Al so
per for mi n. Ay o bR e B RO RN S s P (Baa Ul SREPE er ence 1o t he
previ ous fi gur es.lniamesorvedierhodiaeniis syselhe®@d menirgrsystaamtad hanayludeapr esent
a syste ng ha’i Wfr&gsls %qgéxce as well as other circuits. For example, in some embodiments,
clectronic system 600 may be a computer, such as a personal computer, a workstation, or
the like, that includes a wireless interface as a peripheral or as an integrated unit.
In operation, system 600 sends and receives signals using antenna 610, and the
signals are processed by the various clements shown in Figure 6. Antenna 610 may
25 include one or more directional antennas or one or more omni-directional antennas. As
used herein, the term omni-directional antenna refers to any antenna having a substantially
uniform pattern in at least one plane. For example, in some embodiments, antenna 610
may include an omni-directional antenna such as a dipole antenna, or a quarter wave
antenna. Also for example, in some embodiments, antenna 610 may include a directional
30 antenna such as a parabolic dish antenna or a Yagi antenna. In some embodiments,
antenna 610 forms an array capable of supporting spatial division multiple access (SDMA)
or multiple-input multiple output (MIMQ) communications. In other embodiments,

antenna 610 includes only one physical antcnna.



20a wireless interface as well as other circuits. For exanple, in sone
enbodi nents, electronic system 600 nay be a conputer, such as a persona
conputer, a workstation, or the like, that includes a wireless interface as
a peripheral or as an integrated unit. In operation, system 600 sends and
receives signals using antenna 610, and the signals are processed by the
various elenents shown in Figure 6. Antenna 610 may 25i ncl ude one or nore

di rectional antenragio @iterABECMis FAHRA W HAtenfl 619GS @t walk SRBBS neArised
herein, the termomi-directjonal antenna refers to any antenna having a

subst ant i al | &40 RIGH4Re BAE Ay elugde cfouing A suppibthp frapyaissipd pndegennpoeo! i n sone
embodi ment s, radé @eRnGIRFMBdhaisNEHULEMAB, iQFHe ibeiglchONadio aidiRBNEosUCh as a
di pol e antenna, or a quarter wave antenna. Al so for exanple, in sone
embodi ment s, BHEHHARGEECTHEP ICPRTURES 2j RO ot caso PESESRR AN E B IPvas a
par abol i ¢ sdi Slbisaﬁkhlﬂgll&ati@;(LNAXaﬂkEri@?B@cﬂﬂaﬂoy_ cbfﬂvegé_itﬁi&)rﬁﬁbfkej ll“ﬁtﬁﬂl%? in Rffcénna 610
orns an array.C abl e orf, su ortin spat | alrv] sr.on nu | e access
(SDLVI A) or ﬁﬁﬂbt’%%ﬁ»ﬁmweﬁ%%|1%9%E§$a@%€mnw6%tmmﬂmpe§1%?m. I'n ot her
enbodi nent s, pasttLMBAAGS GoricRarhple @8 soafdl eyhbodigephysdi€ Ater@ed @0 M ludes circuits Radi 0
interface 629 IS cog | ed to ant enna 1OgtFo int.eraﬁ?wi.th a wrel es?

networ k. Radi"d*PRYEY{HEEY §DEORET M n JRPLUTE T y "¢ BrgthpRefineRis ©
t ransm ssi on tierithehB@epd ndd finmittd byae Confdheq @meyon(dRgdisin@gfade20 For exanpl e, in
sonme enbodi nents, jradi.o interf 620 includes an RF receiver to receive
signal s and perfo?%ﬁmﬁw%ﬁ%ﬂmﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁfg&ﬁbmgﬁ%%eqgﬁﬁaﬁvb BeOESdipl i i cati on
(LNA), filt efdvagionf suetgasenehodclon viggse dyoradetiod 800 (Fkgire Husitn@iods i N sonme
enbodinents,rggg&l(ﬁﬁterfac% ingfggesﬂbeanfornqu cirquk;g&{to ?upport
SR pr ocessRG R L T RE 2Rk P HE R R DOR S RS BT ace 620
i ncl udes ci r ptoidssortioclsdippon hotflingégu @n e ynittpproamoe rasiigital sigatpracesdal a

transmtter. The var'{ousthtca]l oqi nment s invention are imted by
Fa

C ents of.the v t lin
the. cont ent s"5FoPRReR SRS IRY T om: cpdingts. HoGS e ReRadt P b tihonent | 630

may perf af m eeptilodf @nbodbrmntvsr safing ke ries eninpicnperdssioncongpoadnt 430 met hod 400

(Froure 4) on0et g RO%LH ANER. Shye OF ITANGIRAERLESSH of By sequence 200

|Ihg conponen represénts any type ofnpprocessor,
i ncl udi ng but notPolviendatiggd itayyal deteinGuatipn ooessarnt 64@mely dit¢raminestagoalky gprdocessor ,

a m crocont r@'—rjmﬁfon ?\g/ertSF\gn | gnt%%’alslbgseﬁ%rq?nfgx%ggril L[er?e%e%’fm%{ o r%ssci Qegwgr qup onent
630 may be 15 capable o one or more power saving states. For exanpl e,
processi ng coapoaeple, B30 yrmyg endred decsuisqion dedhwtEtd) may iclode madte st ate, or

the like 20 t Oprgt%g%ﬁ%v@ﬂ%?mﬁgﬂ %ng}l, ;%Pform the actions of block 530 (Figure 5). Power

saving interval determination component 640 may be implemented in hardware, software,
or any combination thereof. For example, power saving interval determination component
640 may be implemented in software that is executed by processing component 630, or
may be implemented in hardware in an integrated circuit separate from processing

25 component 630.

Presence indication component 670 provides presence indication frames using

radio interface 620 and antenna 610. As described above, presence indication component
670 may provide presence indications at different intervals based on whether electronic
system 600 is in motion or is stationary. Presence indication component 670 may be

30 implemented in hardware, software, or any combination thereof. For example, presence
indication component 670 may be implemented in software that is executed by processing
component 630, or may be implemented in hardware in an integrated circuit separate from

processing component 630.
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Power saving interval deteituination conponent 640 may determ ne stationary
and i n-notion power saving intervals based on information received from
users and networks. For exanple, power saving interval determ nation
conponent 640 may include asset 20 protection level information and may
performthe actions of block 530 (Figure 5). Power saving interval

determ nati on conponent 640 may be inplenented in hardware, software, or

any conbi nation t BREEBf650 FgeseMMPIrslc POVIBIuRAY MBGidNtREMAmedigherdr nati on
conmponent 640 qg¥ be i Ienented in software that is executed by processing

conponent 630X ﬂﬁgﬁow OF0presiRin B9 a5 AR (R M dYHIEgRRdoBY ci r cui t

separate fr Oribd%ﬁsﬁﬁ@ﬁcﬁi/ (T9R 256,380 RAAdm Bc38ss memory (BRAMBNGEI d)Iﬂ'ﬁiin@ﬁBﬂyon
conmponent 670 grov des presence indication frapnes using radio |interface 620

and ant enna 648M bfaegfe?*ivbea%ﬁta%ypcef adigly it gl S ATt 670 nay

provi de prsesepreessing d@@@;nb@ 130.atclbdyfos0 Ry stbiRti@kValoss Rasatbramng\whet her
el ectronic syst emﬂwg in notion o is stati onary Presence i ndication

conponent 675 P t@dﬁﬂ%ﬁ@f@ﬁf@&@ Hﬁerﬁﬁ?fdb\s’aqreemsefepm eStatigrangp
conbi nati on h&legseﬁﬁm&p(swmbesamm@m&eorymt @ax thdhnﬁQﬁBﬂiUihQﬂhn@70 nmay be

inplenented in software t [ xecut ed roc onent 630, or
may be i mpl e BHHEGPRTIH P Wéﬁﬁ@ qoﬁ 0%?@8&5‘? g??‘%?@ $@PEFSt e from
processi ng COfT'pO neifttou@Be present mvedﬁbWs}be@ﬁQsd’rﬁBd ﬁi&ﬁﬂhﬁcﬁ@ﬂw&ﬁ téelire t hat

i ncl udes e readab For menor y Or sents a
random ac' e em%@ﬁ&ﬁﬂ@“f%ﬂ ﬁwngégggwﬁ@ﬁﬁ'ﬁm% ‘Wﬁe Qtatic
random acces mtmmémrt(ngﬁ?:éh@the ~rp&adndmloye (Bf&ﬂfﬂlhyen(lmthosé klaiddd igarty, or any

ot her type of %Q i nc n1readab|e % SS|ng
conponent 635’2‘311 g“a %ﬁﬁ%vo@’ %nﬁ ge?ﬁg GRS ST %f Wﬁi % he
execution ofMbheﬁvmﬁnﬂmsmnamhmdm@ﬂﬂeﬂumamts of t he present |nvent|on.
Static random access nenory (SRAM 660 is a volatile nenory that may hold
i nformation during operational periods of system 600. In sonme enbodi nents,
SRAM 660 is omtted. Although the present invention has been described in
conjunction with certain 1()enbodinents, it is to be understood that
nodi fi cations and variations may be resorted to without departing fromthe
spirit and scope of the invention as those skilled in the art readily
under stand. Such nodifications and variations are considered to be within
the scope of the invention and the appended clains. Wat is clained is:
1. A nethod conprising configuring a nobile conputing device with a first
power saving interval and a second power saving interval, wherein the first
power saving interval 5corresponds to a tine between presence indication
transm ssions by the nobile conputing
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devi ce when stationary, and wherein the second power saving interval
corresponds to a tine between presence indication transm ssions by the
nobi | e conputing device when in notion. 102. The nethod of claim1 further
conprising transmtting a presence indication frame every first power
saving interval when the nobile conputing device is stationary. 3. The

met hod of claim.2 further conprising transmtting a presence indication
frame every g%@é%%ﬂg%égr saving interval when the nobile conputing device
isin notion. 15 4. The nethod of claim2 wherein transmtting a presence
i ndication fyrame conﬁr'ses.prans 'ttinqn%.unicast frame 0 2N access poi nt
when associ ated W PF"® “@88@%§mgéFM%d obilg comapling dsvics v I EPWF2 wher ei n
transmtti NGadinmesSeMeael 4 3chindbivaidadii@ifernalMpEichabe 20t dohv@nsing titdrgala

mul ticast franme when the bile conputjng device .is not associated with an
Access. pol nteoregondries e REHewPrSP e MR G S P EE ence

i ndi cation fdealewaaigtioses, ahd aN&Bhthd sB@na poiMdrishvd@SihtefabdvRre@and tshngl e

802. 11 channel ., 25 7. The. net hod of .cl ai wherein transnmtting a
oresence | ndrRcherE piesheS bRt Cab i Y P FREISC MR TGRS bhafe on
mul tipl e 802ndtbnchannel s. 8. The method of claim1 wherein configuring

conprises receiving a nmaxi num 30 stationary power saving interval and a
maxi mum i n-noti on power saving interval froman access point. 9. The
met hod ofo clzai m §hadnethed of comflifgitet egnpriding retismitng 4 prseacd iadieditish figma non na
stationary power. saving i.nterva nd a nom nal in-noti.on power saving
Thtervar oy e Bt PR A S r s R R TR o 1
configuring further conprises selecting the first 5 power saving interval
bet ween t he jmaxi pum and ingl. stationar ower. savi ng i.nt.erval., and
sel ecting tHo scbnaopsiar gl varal oriheh Vs i SN e nom nal
i n-noti on pewsy ssand pgver stverpv@brval when the mobile computing device is in motion.
15
4. The method of claim 2 wherein transmitting a presence indication frame comprises

transmitting a unicast frame to an access point when associated with the access point.

5. The method of claim 2 wherein transmitting a presence indication frame comprises
20 transmitting a multicast frame when the mobile computing device is not associated with an

access point,

6. The method of claim 5 wherein transmitting a presence indication frame comprises
transmitting a multicast frame on a single 802.11 channel.

25
7. The method of claim 5 wherein transmitting a presence indication frame comprises

transmitting a multicast frame on multiple 802.11 channels.

8. The method of claim 1 wherein configuring comprises receiving a maximum
30  stationary power saving interval and a maximum in-motion power saving interval from an

access point.
9. The method of claim 8 wherein configuring further comprises receiving a nominal

12



11. The method of claim 1l wherein configuring conprises determning the
first 10interval based on a user setting. 12. The nethod of claim 11l
wherein configuring conprises determining the second interval based on a
user setting. 1513. The nethod of claim 12 wherein the user setting
corresponds to an asset protection level. 14. An article having a machine
readabl e mediumw th instructions stored thereon that when accessed result
in a nobile o ﬂ&gcfj@mng%terag LECLhIRhiRI in- ﬁBtﬁnﬂ%w@P@me QR UbiNG. devi ce,
power saving interval information froman access point; deteinmning a
stationary pd%@#ﬁ§§W|ng interval and an in-notion power saving interval
based on the power saving interval information received fromthe access
point and al so based on user selectable info; and 25transm tting a presence
i ndi cation fréne Brarghodioaeipish@rycrpioweiicsang Mehersempsat solisine tb%grbfmbu | e

conputi NG sdeyses shignSh@kvaPRATEn tRMh AN Y rfohhrﬁ%t@tmlﬁﬁ@%@@&%a%ﬂ@' cation
frame every in-notion power saving interval when the fobile conputing

devi ce is ininBrilerd sa@Ing e sccgpd popicEsay e ditgiv#hbsw eohibe BRAMEESHvi ng power

savi ng i nt er ¥@hinhIHh-HABE pRR: CRIARHtSSS. F ecei ving a maxi mum stationary power
saving interval and a nom nal stationary power saving interval.

I1.  The method of claim 1 wherein configuring comprises determining the first

10 interval based on a user setting.

12, The method of claim 11 wherein configuring comprises determining the second

interval based on a user setting.

15 13.  The method of claim 12 wherein the user sctting corresponds to an asset protection
level.
14.  An article having a machine readable medium with instructions stored thereon that

when accessed result in a mobile computing device:

20 receiving, at the mobile computing device, power saving interval information from
an access point;

determining a stationary power saving interval and an in-motion power saving

interval based on the power saving interval information received from the access point and
also based on user sclectable info; and

25 transmitting a presence indication frame every stationary power saving interval
when the mobile computing device is stationary, and transmitting a presence indication

frame every in-motion power saving interval when the mobile computing device is in

motion.
30 15.  The article of claim 14 wherein receiving power saving interval information

comprises receiving a maximum stationary power saving interval and a nominal stationary

power saving interval.
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16. The article of claim14 wherein the user selectable info conprises an

asset protection level. 17. An apparatus conprising: 5a processing
conponent capable of a plurality of power states; a radio interface
capable of transmtting when the processing conponent is in a | ow power
state; and a presence indication conponent to command the radio

interface to transmt a presence indication franme every power saving
interval, whekei NThdwtiQOwRaisay whgreinnhEusviaklcdibls info fodipeibdsan agkt Whet her the
apparatus is statlogary or in nmotion. 18. The apparatus of claim 17
further compPf¥fHY 5Power saving interval determ nation component to
determ ne the power saving interval. 1519. The apparatus of claim 18 wherein
t he power saﬁzng interval determ nation conponent includes a user
sel ectabl e asdet PP ARPEAYSSAPEAS . 20. The apparatus of claim 17 further
conprising a statd grot3iaOimndpee@s Sapiie®l yplealmunpGeabbyegoupl ed to the
processi ng conponenau. o : -
a radio interface capable of transmitting when the processing component is in a

low power state; and

a presence indication component to command the radio interface to transmit a
presence indication frame every power saving interval, wherein the power saving interval

10 is a function of whether the apparatus is stationary or in motion.

18.  The apparatus of claim 17 further comprising a power saving interval

determination component to determine the power saving interval.

15 19.  The apparatus of claim 18 wherein the power saving interval determination

component includes a user selectable asset protection level.

20.  The apparatus of claim 17 further comprising a static random access memory

communicably coupled to the processing component.
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