[ 0001] SUPPORTI NG EMERGENCY CALLS ON A W RELESS LOCAL
AREA NETWORK [ 0002] FIELD OF | NVENTI ON [ 0003] The

w@e@sam48s nventi on generally relates to w rel eBST/USA$/015986
area networks (W.ANs), and nore particularly, to
supporting energency calls in a W.AN. [0004]
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energency calls often resulted fromregulatory
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support and nandat ed procedures, whi
non-exi stent for 802.11 and 802. 15 technol ogies. Wth

he advent of voice over r rotocol (VolP) in
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location, the energency call will still be sent based
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address can be changed in.principle, but del.a re at
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increasadrreryddy atsage|lof WIOXINE, Sipsorsiforamegenoy salls i WILANs will

nore nobility as enabl ed by Vol P phones
become necessary.

[0006] Even “fixed” VoIP phone service offerings for the residential market have
limited emergency call support. Number location information cannot always be tracked
by a dispatcher in a public safety answering point (PSAP), call back is not always
possible, and address registration may be required upon purchase of the equipment.
When the VoIP phone is moved to a new location, the emergency call will still be sent
based on the registered address location. The registered address can be changed in
principle, but delays are at least on the order of days or weeks in updating the
information at the PSAP. In addition, some users might not update their registration
information in a timely manner, if at all.

[0007] This situation worsens with more mobility as enabled by VoIP phones
using WLANs. WLAN based VoIP phones can work from any location and the user can



usi ng WLANs. W.ANbased Vol P phones can work from any
| ocati on and the user canbe expected to roam
weemsliessd y bet ween | ocati ons, such as from anPCf/i525/015986
to a home to public hotspots, etc. [0008] Certain
802. 11-specific issues exist, including radi o access,
access point (AP) lqcation, caller |ocati.on, an
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(AP) 1eTtion, eallerdpeatjonyatborergenayeafet ission 1n rﬁ%ﬁi to radio access,
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no meBRY t6 WidtBdi¥h RAS sidlrBeriy CEAD fiohe aCRigulir Gall GereticoWILLAN access
a n on proprietary manner. [0009] In regard to
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ur res to serd an Associ ation request,
proprif@irdyowadnby. negotiation with the AP prior

t oassoci ati ng the STAt ot he . If th TAI bl
[0009} o ndileapgarqgmadrmassommg%gfma@ﬁg? m%@?@m emergency
ul d ha 0 go th ir iati .
R R
netwofK AR Rofthal firthdeyiea procstivreibetiveon a STAaRT Andd@sequites the STA
have the proper password or authentication credentials . .
to sendl anatssesmticmeregyest followed hg nagotiatien ﬁ‘flﬂgﬂﬁeﬁf’ tRg1or to associating

the STA Dot AR TPBRSTA Ghven 888 ob Tre b Asa Bl Riing p ppgrgoney call
it Wou:l;ﬁ? Bl%.?? I;':/o gé F%ﬁh%ﬂesé{tﬁfefds%gci%ﬁwproEélﬁué@o\&"eltérmine ifit could be

! use the STA' s associ ation reguest. But even
admittéd.tAe af bixahasletdfehis typer ofpdiSovdtyl i STArdaesindthasie the proper

credentials, the AP | till f dni .
paseropg ok eHosop T Bkt B ST A6 rfigured o
.for voi . i . i ot i @i .
reaut e G5 o e FRREn sl adakighpando cxamplo
with d pidvitedisspotosr @itethise/offideONTAIN) theé AlewHholtumesly refuse the STA’s
existing voice call, Because the AP currently |acks .
associabmmsremestdBut aven iff dia AEA s the prepar RasgtSWﬁF"‘é@é,aUthentlcatlon

credeliiil{g{]se_glbqf S?t n 5124 %tal r}g%us%eadrﬂﬁltae&%q;to%ﬂeWe&v@oﬂﬁ)ﬁéd% its configured

maximum capacity for voice users. In this case, the right decision for the AP would be

to admit this new emergency call (at the highest priority) and to discontinue another
existing voice call. Because the AP currently lacks means to make this distincﬁon in
the first place, such a feature cannot be implemented with existing state-of-the-art
WLAN technology. Contrast this with the operation of a cellular system, in which any

device can make an emergency call, even a device without a SIM card.
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WLAN t echnol ogy. Contrast this with the operation of a

cellular system in which any device can nmake an
wermsgensy call, even a device without a SIM PCT/US2005/015986

card. [ 0010] SUMVARY [ 0011] The present invention

proposes various system operation aspects for enabling

energency call handling ith 802.11 and 802. 15
[0010]t echnol ogy. Some of t hesm[%glﬁm pertain tonew L2

si gnaking | S indicat
o5 2T A G S8 A s B
enabliﬂg ghﬁ@igéﬁ@r @1Ehpnahag edpbort withiggentyasd 80atliteshnélogy. Some of

a

ition, procedures for dual-node (WAN and second .
the prapmselspértain p@evoL2signadinganessages AT (régyméélpp egpents to indicate

cnech B R AU PS8 BB o 54 B ER & boposed o

emergbEOHISHRIRIYNS, I LQGRidm Nproee®itdsNbrofuiniodee(WEAN and second
cal'ler's position, means and signaling procedures are

genergtiap 3@y ot chitd genewrdiogs (3G cellalary parplémgntgtions are addressed.
geographic positions in a W.AN netwg‘%t. The, posi tion

Becausp e BreReanea ol i dber ReRfis e o5 o ror gLkl regfLopy rediprements on

. pDe | , . i f . .

T

are pr%ﬁﬂsﬁidetd allow efuebtingnaidirbpartatg dhgeddaphit pasitions in a WLAN
the AP to distjnguish between a STAthat it shoul d

network.e Fhenpesibiohyinipriaationnea der spwekads By gragreency calls or can be

. assocj ation, procedures) and a STA that should be

1mp19138ﬁ$‘?4 %%P%ﬁ&%y' al| circunstances, regardless of how

[0012]t he nef weRdsd S LOMAIKHINSAbld tEidenbifpansnadgeney uall iythat simple
requirenents to admt an energency call). [0

logic cAddeiinetailed dtdbetAR Yhatpliowethe @Brt@;difo;’ramguii[Sh%gé%&]’veen a STA thatit
st S SRR A S EER A A R an o 5
that skg{éu/c? ?S aafdgfrlfttéd 9deF afiNcirAi BB de@Nr & L ARIE - of [HYW 4he network is

_ reporting location information of a
configtéd (is), bypasswinyesessityaeaiimneentsdb woinkitiarcéméegency call).
| ocation infaormation field. [0015;& nmet hod for
[0018b| aci ydavice ﬁ@‘rlgl@ﬁglf,ylé@ gn QpeLZenf cgﬂ ig awlﬂﬂ}es%ch%aw network
. he STA.pl.acin i At i i .
et o AL 0 TR A ond) 51 oD ALRD: i e i
flag ofﬁ%'iﬁfcﬁba&%ﬂ\@lelﬁaer%e emergency call is continued on

[0014] A device for reporting location information of a station in a wireless local

area network includes a location information field.

[0015] A method for placing an emergency call by a STA on a WLAN begins by
the STA placing the emergency call. A determination is made whether the STA is
capable of operating on a cellular network. The emergency call is continued on the
cellular network if the STA is capable of operating on the cellular network. Then, a
determination is made whether the emergency call was completed on the cellular
network. If the emergency call was not completed on the cellular network, then the

emergency call is continued on the WLAN.
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cellular network if the STA is capable of operating on

the cellular network. Then, a determ nation is nmade
wob@shexssg he energency call was conpl et ed on tPET/US2005/015986

cellular network. If the enmergency call was not

conpl eted on the cellular network, then the energency

call is continued on the W.AN.[.0016] A nethod f
[0016]} gcat Aﬂﬂl‘“’zﬂﬁ‘i gqre]'gF% ng gfxelé??r Ll&g@e@gﬁeq%o?ﬁlgf‘rgﬁa STAon a
W00 kAR S B0 S 1 00 A TRt gonc i
framed bR E@inkhe thetirfosmtthe STfara pregfeteihirad pedogef io, whereby the

time, whereby the energency. signal frames can be
emergenewFigaal faTaes mb@é‘ﬁwva% PYen eRRer g pHer fodpcate the user.

[0017], A nethed for,. - . -
RTINS
WLAN'BESinRvith BHe Ller FRRINE Y ertdtderey callonShe STAEEgeTgyncy signal

signal franes are transmtted fromthe STA and are
frames aceitvaustbittesm feme the A wndare receiead Piiataemergency worker. A

N o
of the YREKSfHeR ¢ et(ﬁhé‘rgte?l%% RE ARl ¢ Wiflfd thangedeferdiihedtrange, a direct

connection between the user and the energency worker
conneétsore b abbers teslus¢0Oid théwetdrgenéyowoskepisrestallished.

ene Lo AN begi b I [ ) .
0015 e MBIt spoRiAs A oS e SoU N e b slacing
isS recei n Al i i i
on e TR, PRI OOLEAR, P B RNy an AP on

the WEAIW! At detbh@eaR69 &9 eyadatvhetHdretAPS BA! kaasufficpenixgapabilities to
for the STAif the STA does not have suffi (éi ent

completeptis emergenayccadb el adte as seprgandyr Sae SI74 Hohg ST does not
have FeiEng pAPARTLR oRP o s Serdorty Tlkar on "

[0019] nf or Rt o olirermidiatSTARE 1628iAPidBenatiehidtgad AP for a STA in a
ocation rnformation at the AP. [0020] A nethod for

WLAN@m dtdesregitiogdocadivn infformativndrem the SAA abthelABpad storing the
1 a W Nbe%j ns wi.th . the AP polling the STAtoreceive
ocatipnp roatons & the 48n. The 1 ocation information is

eport tation. .t i t :
ona 22 BRI 150, AL ARALLR B B8 0 ST
WLANbegind X htibgi A pbilirgethdi STHA fo rexaihe Ibcatsenihf¢rag)ion. The location

frame froma STA nmaking the enmergenc al | t AP
informafaommisreported from the sgation to the gf’ agd fs store(? a? ghe AP.

[0021] A method for placing an emergency call on a WLAN begins by sending a
ready to send (RTS) frame from a STA making the emergency call to an AP, the RTS
frame containing an indicator that the STA is making an emergency call. The RTS
frame is received at the AP and non-emergency STAs are backed off, whereby the STA

making the emergency call can access the network prior to the non-emergency STAs.

[0022] BRIEF DESCRIPTION OF THE DRAWINGS
[0023] A more detailed understanding of the invention may be had from the
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frame containing an indicator that the STA is nmaking
an energency call. The RTS franme is received at the AP
waeesnoasener gency STAs are backed of f, wher ebpCT/H82085#15986
maki ng the energency call can access the network prior
%aEtBEAQ?n enmergency STAs. [0022] BRI EF DESCRI PTI ON OF
NGS [ 0023 etai | ed understanding o
followinged¢seviditang %@MP&W?%&Y%&VW%B@ { fnd to be
e vEREER €
under%ﬁagtlﬁ g%] ut ncglgorn s{m dﬁ'{gﬁ%gn un?qn%ﬁrgvﬁ\@ty%ég
[0024]aC COMPaBitdYigls A asn of\@ eta&idard[rﬂ@&h]m Ebgasrs eontios (MAC) frame;
di agram of a standard medi um access control
[00251f r ame Figao28A & gulisgramiof a Mpggirameith W@M%%gréndlcatmg an
Wi th bit flag indicating an energency call; [0026
emergpp@bpgllQB is a diagramof a MACfrane with an [ !
[0026] Nf Or I/ hPé‘th@ HRRhgrahEbe h MIACH4RS vilth SFELGSAEYti6Rklement (TE)
[0027] Igure 3 is a diagramof a standard ready to
1ndwa&@@du(8ﬁﬁ&gém@ymﬂﬂ[0028] Figure 4A is a diagramof a

e e £ St
[0028]\évI o %gil (;lﬁg'r ﬁf’gr?ggcﬂaﬁ@ {with Q%@]ﬂfg #diRating an

using a RTS frane as
emerg?lh@y\/@%lln Fi ?ures 4ﬁ or 4B; [0031] Figure 6 is a
owchart of a nethod for svvltchln radi o, technologi es .
[0029]t o corﬁigm‘@ 45 isnerdjesegmeaf | % pame; @’&ﬁé 3@ %ldelcatmg an
of a SOS beacon frame indicating an energenc
emerg@gf: od 0033] Figure 8 is a flowchart of a nethod fory
[0030}7r ans e hké‘g @nfflgdichart fa festhbtaoe ushaya RIS Frguees shown in
‘ ; and [0034] Figure 9 is a flowhart of a method to
FigurelkedArari4lsy whet her to apply a proxy function.

[0031] Figure 6 is a flowchart of a method for switching radio technologies to
complete an emergency call;

[0032] Figure 7 is a diagram of a SOS beacon frame indicating an emergency
call;

[0033] Figure 8 is a flowchart of a method for transmitting and using the SOS
frame shown in Figure 7; and

[0034] Figure 9 is a flowchart of a method to determine whether to apply a proxy
function.

[0035] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0036] Hereafter, the term “station” (STA) includes, but is not limited to, a

wireless transmit/receive unit, a user equipment, a fixed or mobile subscriber unit, a
pager, or any other type of device capable of operating in a wireless environment.
When referred to hereafter, the term “access point” (AP) includes, but is not limited to,

a base station, a Node B, a site controller, or any other type of interfacing device in a
-5-



[ 0035] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS [0036] Hereafter, the term"station" (STA)
w0 pwbatas8s but is not limted to, a wirel ess PCT/US2005/015986
transmt/receive unit, a user equipnment, a fixed or
nobi | e subscri ber unit, a pager, or any other type of
_ devi ce capabl e of operating in a wireless environnment.
wireleshemviren@engd t ohereafter, the term "access point"

(AP) ihcl udes,, .but j. i m i
003715 S BVl b IS U T RARS PSR4 B notmorcs
(PANé)rhnééﬁ% f;@@sﬂé«ggolﬂ%\ﬂ §fod Nefwbrkel @SANeNhutoipattic1ap331802.11-based

invention is applicable to all W , i
WLANze 88245 bamed avinelesnP AN S, P20rsedatirelgss M@ﬁ‘g@f@aequwalents
net wor k ) . but i ' . . . }
theretghaate s A REb e e oS AT s AT Himplementing
a comMhaBloRSF _tygé\@a%cégg t &Y 8N & MEWDLAN 'PANE MAN, and cellular
realization, the present 1nvention’is appilcable

multi-hﬁi&ﬁ%llﬁfmﬁib.errenti ng a conbi nati on of these access
t echnol ogi es i ncl udi W_AN
00381 e e s AL N e Ao B bo deseribed
._handl i . [ . t i L CL .
e 1 B ARV OB b S e, o conventonce
of explHHatidrSand @WBNRT noff B¢ talaty asbdhntatfoneofithariayventioand
shoul d not be taken as a limtation of the invention.
[0039] I . Air interface related signaling/support and

oossp2°F 2 A8ty L B g BERY i

0o4optandard MyGdidaAih d08me Wallsin VI franesTined MMC signali
[ ]fsrams 100 includes a fraﬁgee?{:&gntrgl nfi el d 51026,3s a Signating

messa%gréat |18(naijl D field 104, one or nore address fields

a- ) [ . i

001 205 8%y RO SRR N B, BT AR frame 100
incluc%gl;a{ ﬁ‘%é&&%ﬁolﬁ%ﬁﬂw _a((ﬁg?%]io_fnilﬂb ﬁeHiOéLB}fb &O®ore address fields

ro i's divi into a plurality of
106a-3064 | £hélfuere cohomwd fiel d008] a Auptityof servicr (Qufbragatcny field 110, a

calls can be indicated in MAC it flag, .b
frame?d)vdgrﬂdr?g endy: fremeheck ppguence (Ef@?eégé#geﬁ% ‘%[Pé@g’é?é%‘}i field 110
. L fiel.d part on.an exihsii r I E, or by an
18 dlv’é]lr‘?arlagﬁaflgﬁéllltyc%fgseu bﬁ{rre%@%r?%nstﬂé lising a reserved
[0042] A priority for emergency calls can be indicated in MAC frames by a bit

flag, by an emergency message type 1E, by an emergency message field part on an
existing or new IE, or by an emergency call code implemented using a reserved
(currently unused) value in any existing IE or field of a MAC frame. The indicator
allows an AP to know that it needs to admit the emergency call. For similar purposes,
QoS priorities or requirements are indicated by means of QoS classes (for example
DiffServ). Any existing MAC frame type (control, management, or data) can be
modified to include the emergency call indicator. The emergency call indicator can be
added to any location in the MAC frame, in the header or the body using any of the

mechanisms described.
-6-



(currently unused) value in any existing IE or field
of a MAC frane. The indicator allows an AP to know
wWao babt/1148eeds to admit the emergency call. FoPCHUSI00E015986
pur poses, QoS priorities or requirenents are indicated
by means of QoS classes (for exanple D ffServ). Any

[0043]can’ ARG B ieberA- Al G éresiie DD s aap fiofds 508 2ha, which
are thfz %glgﬁ@%? rlegg h 295 'i%gﬁéls%m%a' Abdv@dl'ncn : ﬁ%ﬂ x?ﬁ:halﬂ%%g‘e 1. In one

franme eader or the

embod@ﬁl@ylt UgisR@pBNyitofiad REONBahRi tonmdiese to thd. fe063} that this is an
shown in Figure 2A, a MAC frame 200 includes fi L
emerg@0ay edlh, Anshewmand ighee gésrenas)os&biejbcg@znlfmthe it flag 220 is in

the re%%%cé{ bﬁ:é?&ta'%é;@bﬁgq g) Ct I gd%é F'eg on oiildgdﬁﬁal A 11 in the art

Wouldtn%té ﬁ?aﬂ' it E&e%d/s%iblb hablddaithe 'b‘it Ak 90BHA @ﬁ@')éu@ﬁiﬂtly I%%erved location

one possible location for the bit
in anyf dfa;heib&ﬁ)smlsg headéeor ﬁaane/bdd}b fieldsoint thg) Mg¥C fmnegos

[0044]3:)? t \r,\;{ﬁ é};qeylg,éj él% %‘gggé}p fﬁ rregr:@nf%(% iuhcﬁllé(li{esh% I}ml}le control field
252, a lﬁggthz%g}d D58 4n & lé&lrfﬁﬁé% eric n‘gsc%! \é@?b@ ¢8thaAkatd aﬁ'l\'%fb\néhfgency call.

exi’s header ofr lelds 1n the
The elfn%?%@mcy[ (Qﬂl‘lﬂﬂl B choimelide Fbtgurseldtﬂlma:ekﬂ% hnaame@ﬁhcy call flag
nc

des a frane control fleld 252, % [L
260, aZﬁasoractdieafﬁaeldr?&?g @m@yabblmy ipforpagtion @&fggg%at% ion information

B e T T —

call IE 2@@ 84 %@ dRdbieb dn GfeaRalhlddditibnf thenafor@natioe kontained in
a location information field 266, a voice codec

the emmgiencﬁbahdﬂ 256 da2 b8, added tacti existiag 18 Bmes 270. The

I
S L R L R R oA LG
a I
e AP o SPoEAc, b By oty ol acaes
reasoﬁlfm"ﬂtﬁeléiﬂefg@n@y dedl Ge.g., i, tmbdimg) etweriganay,i éte.)t Héhe capability

mfomsioxﬁ %'@'1% R O T %@ﬁ%ﬁc@%& the grfprgency call
and 1§ HF%‘# rifgrrtearslgc flng)e&{lﬁ%ﬁﬁ‘yaqﬂ?é glér}sertg% Cg%lggef%: Juick a]§ possible. The

locatioH thidkR@itide fidld FFFREERAR el locatich bfthesSTAl sl a ety tﬂfte emergency
in conpleting the enmergency call as quickly as

call. Theswoibé eodatrapplimaianchielidn? rdﬁntxﬁﬁth Ypigeodasitsgdray the STA,

.the |
and is lfsedocl:r? tclagg éﬁerte hleS a%r-li}eplln%g}nn t1 rf)eetx%eeﬁythe STA and the AP

attempting to handle the emergency call. Additional information that can be included
into the emergency call IE (as fields 270) are timestamps and WTRU and/or operator
service capability information.

[0046] Existing MAC frames under 802.1le have call priorities. The
Transmission Specification (TSPEC) IE includes a three bit priority subfield in a
transmission specification information field. The principles of the present invention can
also be implemented in the TSPEC IE by defining a value for an emergency call. In
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call. The voice codec application field 268 identifies
the voi ce codec used by the STA, and is used in case
WO b@sa12488 any i nconpatibility between the STA BCMUS105/015986
AP attenpting tohandle the enmergency call. Additional
i nformati on that can be incl uded into t he energency
call I1E (as .fi.elds 270), ar tlms s and. \/\7FR nd/
cellulegishede, et El&ﬁlamsm 2 [SGHE DoHnC] ioeqd ©0 SeRd the call

t
paranghotoithe eyl ch RN HARIee & Reeck iy ??Zf’f“é%‘én’“s% gBerpgney calls
|ncludes a three bit priority subf eld in a
transni ssi on specification information field. The
[0047Ipr i ncibpl es Lercatipe ipfasation nventi on can al so be
i mpl e dlntheTSPE
[0048], ey giﬁ’ 188|1Pform?é:écrl} Tﬁ% Mso¥ aqge(dl{édng tﬁe%’@ﬁé’\? MABC #8mes 200,

ar systens,

250 (e %E(ih%ﬂbfiéﬁa(tﬁnﬁrﬂ'@ﬁhhﬁgnfﬁ’em%) $n uaartldrptmmeyhg thaldmergency
aramaters to the network and includes a reserved

call esﬂ:ab]llshment demsonf. Woerexagepley theaAPsor @’@64@5]11 Bse tlg hasigpervice set

s 40 5730 S PRSEE EESh  S0 R0 LA s
or glol&aqﬁj%tsit%hlhgf&éf@ﬁ @Psh Eﬂoﬁrl%eﬁ)}l frbﬁl At A 6;09TAGmplementing this

e energency ca stabl i shnent reason.” For
funct16ﬂ@1ﬁw %mcl foewhlPd ahisSTiforantioncot the dmergersgroallceerdet. It is noted
(BSS) 1D, the AP or STAMAC addres tiL o
that tly lesptieniin{prmafiomern alsohedonys Seeﬂaraﬁébfé"rom the emergency call
mforn%%m tioning system (GPS) i nformatl on froman AP or
I enenting this functionality, and forward this

[0049]| nf or NBHnbAnd bEloeARASENE ¥ntibbneeSTA includd, butatredot limited
hat the | ocation informati on can al so he conveyed

to, 1d€m¢rfm the SMA pladieg she egeareynewncall iy exltan Honutifigngog callback

Ny SR U
centeﬁ(@% gﬁé‘ﬁzgntg@ NIARY 28@+ds86s bfihdkhurrest Paind of attaeBetent for the STA,

usi ng known addresses to help | ocate the
such a%Tﬂneb&Ptdretherrmtg@mkﬂD; ar AR gaographécad .cooxdinatehe MAC

[0050g-(|j-i’r ezﬁéﬁp)%fgnégeamrgss% ?]%Lé%l}m? ﬁg{s%?foa%m cah BS used where
the Al?/g%g .rrg(ﬁp%s%ﬁle ﬁggl&fgnrﬁb S STLAO%% l\slc TR W RAAPBH St bAck to the AP with

ani sm an be used where t
its poé’i'ﬁo@laf@ﬂ@ﬁﬂﬁblet inepleasdirtationfinoldes $ha. usehef é‘s‘EAMBdI(EIPS (A-GPS)

report back tothe AP with
coordinates, that are currently in widespread use in cellular handsets. Multiple
positioning methods can be supported for different access networks, including, but not
limited to, uplink time difference of arrival (U-TDOA), enhanced observed time
difference (E-OTD), idle period downlink observed time difference of arrival (IPDL-
OTDOA), A-GPS, Universal Geographic Coordinates (for example, as defined in IEEE
standard 802.11k or IETF RFC 3825) and methods using WLAN AP locations, cell site,

or sector information and timing advance or roundtrip time measurements. While the

preceding examples of conveying location information have been particularly
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its position. One possible inplementation includes the
use of assisted GPS (A-GPS) coordinates, that are
weorsem4iy in widespread use in cellular handseCEDS2005/015986

Mul tiple positioning nmethods can be supported for

di fferent access networks, including, but not limted

to, uplink time dlfference of arrival (U TDOA), .
mentlcgwkianaedskoﬂgé inddret a1FeveiRck Betenthat gn na H? EOTN; gepsraphic

ownlin bserved tinme difference of arrlval
““”dnﬁﬁﬁﬁféﬁgﬁA - GPS, Uni versal Geographi ¢ Coordi nat es

00511(F O XAMRhErecaty eaflifaetibhs biEBegerfiaial BIRpkhRently fr t
[ ]I ETF RFC 382 a%d nmet hoés ?JSI ng es\ifaNAP | ocat |ponse y from (ye

complanthtaiytveithptheslectdon repanting foontiand Ta Hustraigsis icrosgiole to: (1)
attachdan3PR dnBITETHVRY o 1<) GEETHRY | b FHRALEIE RaviopEben the STA
actualﬁﬁl s%'u?% lt?@ %ﬁ@%&e cdh, 908 (8K kightd 16chtidieupahtedOal 8 stand-alone

t to convey geographi ¢ coordinates
functiGadlityevidhedt afx e@fthedfiecaAegexaypbadf thbdamer vros1ld ha to keep the

be perforned i ndependently f
AP infocoby oo rsed aEb gy;wzﬂgéf&"MF&aqgglt CPERuded o . cvery

few se{:q{@szrﬁqﬂgeégég%}g] tglll)gAnl: gé‘kpl}lgl?}.e%?e\?ﬁtlbﬂf Wﬁh@ﬂl&ﬁbd regular

locatlcﬁlcfétfblrfm 'b?ysﬂﬁeSSTf&etoem%rNPﬂM&lﬁﬁdlthIUia(:ﬁh 1ﬁ|f(gmm1:10n at the AP
[ ocation updat es as a stand-al one functionality

may beigreferablnbesamsgeriagn the STAAFﬁS@ﬁ& e EMATSEREY call; the AP already

e« SO, AP PLRELAE LGRS 68 UGS 1 o
requlrfeﬁvt\fo %?%H@ﬁﬁ) %’b’a@g 11%5109§ﬁi$n ehtd El@e SR PBEKGT @h ﬁequest

unsolicited regular |ocation
[0052]r e por tHor@xhynplbesiEhstandtdlend\ ST AVmcatian i fogmagipatepprting can be

e B 0 2L L T be B el L€, D8RSSR covork i
parallgbﬁ%g(iﬁ e?:gltr%%elte%‘.fgiggorﬁsfggﬂﬂgﬁleﬁtst he STA's position,

i's’not required to explicitly
[0053Pi 99Y be¢kadH, $hé pesitionrinésiingatite cematsydecyrovaddd to location services

request 0052]  For exanpl e such stanp
(LCS)STWIUIB&IQHSneXIﬁ%l@thm 3t fefier “&ﬁ)ﬁ@awwm pyplic land

AT, BN AR HEA By e

identig;g gii 'sgﬁﬁﬁ tasp i d D3 catShs peduidbli €o BRS LIADGliéms. or mat i on

e providéd tol ocation services (LCS)
applications eX|st|ng wi thin an interworking W.AN

[0054]( ' \ALA(I}\? ' pﬁ)%!,elnd Lhe existing RTS/CTS frame exchange mechanism and
procedure

[0055] A standard RTS frame 300 is shown in Figure 3. The RTS frame 300
includes a frame control field 302, a duration field 304, a receiver address (RA) field
306, a transmitter address (TA) field 308, and a FCS field 310.

[0056] A STA that wants to transmit an emergency call transmits an extended
RTS frame 400 containing a special signaling flag as shown in Figure 4A or an

extended RTS frame 450 containing a new IE as shown in Figure 4B.
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mobi | e network (PLM\), or in the STA. In addition, the
originating party's serving cell identity or serving
WORsdenss ty can be provided to the LCS cli entPCT/08243/015986
C. Extend the existing RTS/CTS frane exchange
mechani sm and procedure [0055] A standard RTS frane

300 is _shown in Figure 3. The RIS 00 i
(00571 r arme FoWew o ShoBisPrEES TrarardaD: Bis A7 4036101 the 15 frame 400

receiver [ ' i . .
s e B G 500U MR PR RO Sponccion
with Me0tes 3t Phb FRie8icbnfriol GdRI 902 tinsGelbrdlrsabdivlds iacluding a protocol
extended RTS frane 400 containi n% a special_ si (?gnal in

versiohl supfedd sHwa typeriygbiieldsdlbra subbne pelelieldrEl6.r ate distribution

eyt 05 bR A0 o S5 AR 1 5o R 03 fbrca 422, o
retry %ﬁ@i@?%a o0 BhBatiiecifRbASI 12608 MK ddfh Shibfield 428, a

300 descrfi bed above in connection with
WiredFEguivaléht Hlieaty AVER)anibfield 186/ and @2 draer sebfekd 432.

o055 i s B A5t 220 SR 45 o 00,
PotenfEF5E3e B4 00 CBPL AL BL the By A8 Bl 412, he

type sGBREIdRA TH, 424 tha sedtepe flaldedBrEnis sotbd ithhtlod@Srilledinthe art could
data subfield 428, a Wred Equivalent Privacy (VEP)
place thebsigobdingddag tmanzreseryed bitibs the BT&@&I{%&@] The

i gnalji.ng fl b d gk |
00592 A5, 35, 8 ORI RIS BBl } e coniro
field 45201'?%?&{6% 18t o0l NATRIQU58URTHAIAA88, 4 parpoedE 460, and a
subfiel'd 414, and the subtype field 416. It is noted

FCS fididu6anThekiurpese IR 460ecaar be sipuilar il eadenhéo thepmiergency call IE
flag.i ny reser bit jnt RTS fra 0. [00
256, dasgibedaBbairo bl a3 B (KB RIBCr P HFBURRGR ol Uarre then
Ir 2 . i i . .
e AR GRSl P ROt B e o1
the wireblsd d6diun] hadpiergios ¢hé ST46th earrpensi an lopportunity to transmit.

content to the energen 1, 1E,256, d ' b . . .
[0060R |- STiAEom PR RER h e rERTERIBHORTBOF R LIS HAans ahreceiving
reguired { Q 1 SS] f .
SR SE TSN b SRR 8 BIESTAHing th omorgoncy
call a{fg&i HBF ARSLRBilyY o t fieccSId ih obeA@EnE yacRsoppothenitedium. Two

ransmt.
implementations of modifying the backoff process are possible: (1) shortening the

backoff time for the STA placing the emergency call relative to other STAs, or (2)
lengthening the backoff time for non-emergency STAs. In either implementation, the
end result is that the emergency STA has a shorter backoff time than non-emergency
STAs.

[0061] A method 500 for using the RTS frame 400 or 450 is shown in Figure 5.
The purpose of the method 500 is to idle the transmission medium in order to permit a
STA to transmit an emergency call. The method begins with a STA placing an
emergency call by sending a RTS frame 400 or 450 (step 502). An AP receives the RTS

-10-



[0060] In one enbodi nent, upon receipt of an extended

RTSfrane, the receiving STAs enter a nodified backoff
w@e@sassss n order to give the STApl aci ng the ePEF/ 82005015986

call a higher probability to succeed in obtaining

access to the medium Two inplenentations of nodifying

Frame boloRdRtl) PR erBIRAR S B DA FHEIeTRN s (e [FLep 506). The
backof{f ?clxﬁé t\é%et Q&4 B rthgT@’lgfﬁ&;c&?qnﬂe%P%'izg '3'0@9 THEPREKBES possible

r non-emergenc | ement at 1 on,

backoff mﬁa ﬂoﬂ?%kkzhldhswbﬁmtpéth the SMMcﬁwﬁﬁeme@amcy eall to access
ff time than non-emer gency STAs. [0061] A nethod
the mé&diont prionsp gl other Rfi\g waiBngdo teansmsid. i s shown in

06} Jor B B BRI L S TR GOk 10 d B the
emerg%h%\g?% 15 hal aSiIRres sackoft ﬂlmeﬂﬂl@em&‘ sd A9 bﬁférgéﬁéy waits for the
aC| ng an energency call by sending a RTS frane

shortet@d bmckéﬁ' @ufle {spp500) andthaPtrearsmnipe the ¢roergesicy gaH (step 5 12). All

oihor 28 s e 0905k B S B CEIIR L b
tim @3S0 NS GRS 1868 10, O RSt erminats

(step BFHPI afl ngI It he ﬁmergency call to access the nedium
100638 he béKos badkpfbiyme wrthet ehoHBnOT ASTERgenSpepF Dackott time (step
509, Y5, TSRSk O TRV AR EAL Pl b RAOR B op 020) and

transxﬁmrthg %ﬁ%r@éﬁ@ﬁééll (ét 523) eyl 5ﬂ4QJ)e ARdr SMaR waisfena tanger backoff
e emergency cal : 512). Al other STAs that are
time (aitdpeﬁﬁﬁ)laml e o th éramnmrhsm@. §16)oFhe meethodtbgn derminates

(st ﬁ%c)koff time (step 514) and are then able to transmt
step ep 516) The met hod then term nates (step 518).

[0064] 006311, § 3@?&&95“8 <Aé Bﬁtéx% at bk ot ﬂ)ro%@ﬁfe oSy 8ttempts to

aloner time tep 5 ,thentheSAln
transmliﬂﬁf@ﬂtﬁyﬂwm baefart éfhe sstian dﬁer thmeklots. i tﬂmsrq 8% eptransmlssmn

collisign, e DAL ISTSEAEAP SROIBFRYE LB HeREI I NtReto obiggiotermined
mamlﬂgf"r?,]%%l%?a@%ﬁ g&?&eaibé’fA eag;ﬁ%?g} ‘::o éﬁhgﬁnis,]tﬁ)a STAust wait for M

termna
timeslots. This basic procedure provides any STA an equal chance of winning access to

the medium. In 802.11e, to implement QoS, there are two ways to ensure that a
particular station has a greater chance of winning access to the medium. The firstis to
reduce the value of M, thereby giving the STA a shorter wait time. The second is to use
a smaller value for N, which increases the chances that a STA will be able to transmit
in a particular timeslot.

[0065] In the method 500, there are several possible means for a STA to know
which backoff value to use. A first means is to use hard-coded values for M and N in
connection with an emergency call, such that these hard-coded values for M and N will

be used by a STA in emergency. A second means is to explicitly signal values for M and
-11-



[0064] In general, when a STAenters a backoff

procedure, the STAattenpts to transmt randomy in one
woui0s012488 series of N tinmeslots. If there is aPCT/US2005/015986

transm ssion collision, the STAw Il backoff again and

increase the value of N, up to a predeterrri ned maxi mum

N fron\éi?l'l;ql;ggi 83@2‘ S’I}%S{Ip\oéép?&fgégf 'gﬁe ‘§'°B qy@u%aﬁ]grcs%m Etgose parameters
to the E;h[g/%)g gischg &Fl%g%%aalggﬁl ordeANGR gh%%@&@ﬁgﬁ% d?ing normal

to 1 np erren ere are

systenh WPeMBch. STAN%dHeht Balergesr dallctdlafedsbaﬁgﬁmHBMparameters to be
greater chance of w nning access_to the nedium_  Th
used if cast they nepdriedet upameemeartasacs il OReCEBIRIP I H&\tttﬁ-s AP, as part

BN IR T T e -
valueéﬁl% efl? 5§ ALnt 15@]38@ Adﬂﬁlé‘tﬁ@éﬁibﬁgérﬂz& dalllRsthidd M AQON] parameters

e net hod 0, there are several possible neans
is a rfatursl &HAGidkm dxw thiese.h Forakxainipleal802.11e @QoS-redated spnfiguration

e S S R €0 AL Bt M Ny ST
the B§§ age %%g'x%.(ieﬁé)d%;%{' %Wué\i F Emt?ﬁai" ARANBYiEn STAI N

neans 1S o explircitly signal
[0066]\/ aI U eSA f:l@l&'ﬂ/ﬁﬂéﬁils‘ 1f'stdrﬁl@1nAH0hQ)ﬂthe fissrand se@mglemeyns, by which a

STA hféﬁéi’d&!’éﬁlaé Aol Fgabivs S bSO WIB TR AL AENKIE the STA is
ranes ri I
in b EES EhF ARRYP L BEGL AR GRTSE M AR VTS0l B hard-coded

defaulfs ¢dlids. CaRR tdieNedeRd fHe SRt bguldn ceridigeneyditidial means for
One exanple is that the AP, as part of t he Beacon or

commﬁnmawdsu@ﬂp@ apprwmma’@ehmkoff tiamessto 8 A iptereergggsy and all other
STA |gurat|on%]£|ueato all STAs in its BSS. Adding

SF et ed Mand N paraneters is a

natural extension to these. For exanple, 802. lie

QoS-rel ated configuration parameters per access
[0067Eat egddy ( bMakdbtetabwitsh-ovendowsotie¢rcrgdio dbehnalegly fyr dual-mode

all STAsin the_BSS ar | ed today by the AP using
WLAN SFaw (far e%@?&ﬁﬁ%@nfﬁggﬁNhi rd means is a

006s501 8 150 SF b BB AMATSRLRY AR BPaBempt any

emergé%‘é? Q01 ki ¥n #Hedcdliulbhlhenstvodrrk, lixmstea&r@’em;thetWéJAAP This is in
gnal new values for M and Nto override t

principde d “hankbdow”almtedmleu@sthe(ﬁ@!\ﬂ@mr dmathed @OQrfpr implementing

could envision.additi ogal means for
this procedure is shown in 1gure

[0069] The method 600 begins by the user making an emergency call at the STA
(step 602). A determination is made whether the STA is capable of operating on a
cellular network or a WLAN (step 604). If the STA is operating on a cellular network
(i.e., is currently connected to the cellular network), then the STA remains on the
cellular network for the emergency call (step 606). If the STA is capable of operating on
the cellular network, but is not presently connected to the cellular network, then the
STA establishes a connection to the cellular network (step 608) and makes the
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comuni cating the appropriate backoff tines to a STA

in enmergency and all other STAs seeking access to the
wore@sam48§ 0067] D. Mandat ed switch-over to anoP¢EDS2005/015986

radi o technol ogy for dual -node WLAN STAs (for exanple

3G and WLAN) [0068] In case of an energency, a

dual -node WLAN STA will attenpt any e ency cal.l
emergeheyeald anithe celdnlan natwiosk wier b B0Bhot EAGISER Broneratipg apa WLAN,

then tgerﬁsfeé %WLétl?:h ; Iﬁggglwg 851831&1‘ P%g;\gzoﬂ? ?(g %lean e%ﬁ[ax?éﬂ}y Af (step 610).

[0070]PT OCeQUE&: kRe Sé}ﬁé‘fgénﬁzFéegpl}ﬁtsb\bee[IQQﬁQde(ﬂ hee d&éﬁﬁﬁlﬁﬂﬁl is made
begi ns by the user ma an enmergency call at the S

whethes tepesiR2yency cidl went ﬂatorugh ansthesgBuldrangiwiork h‘@esﬁl@} §f so, then

tho BB R S AP B o 120 R g on he

cellulér}g{,w({g{( thét thd %Tgbsgyméﬁé%o%%ﬁ%m tb ﬁléﬁbetlfeeédlpdseép 616) and

remal ns on the cellular network
the méodt feengnrtegastop 6. (step 606) If the STAi s
capabl e of operating on t IuI r net

[0071hot prigseasel §n ESAPREELER B & Prisiabyr duai e WLAN-

cellulgeﬁ%gﬁe %t“gghjé%%?g Q&Eﬁ‘ét g@ei?rg\r’% gﬁg ;‘/:F%:ﬂaﬁg Wfallb%ck onto the

cellul&ehlodleat (1”(’,Et @@ﬁdbh(sﬁttﬁi@ &86)gerlcy dalieosBALelluperatintnk), because
a WLAN, then the STA switches to the cellular networ

emergeucymakl suppothmayaneybe ayilgkle oy mappe Fg@y@}ab&‘p oEer the WLAN.

72 TRGBEURH S 0L B i ) AR | ot
mandggeléi WraechRinitded 8b&d @flgédloltfaclﬁ‘i’ologfé%r(etg‘ eWEAI\DGr cellular) to

termnates (step 614) the enmergency call did
switclndb @ghehhatiegiptimg tﬂoes&mi Iald amergbnqsr keall; HEn t{hl@eSﬁ‘tﬁm operator

switches to the N {o nmake
configupes FEIEFEENEE FAIL Vrf\?éth@é’l?rs?%ﬁ‘ @iﬁfca@o% %}m} Br elefi? dual mode
e I
nand G TR oA RPN Bl ARG the cal ont o
traditicheg difiibandediedl vdicdablknasl in tchee of ldr batergeneym (4) the system
(i.e., establish the energe call on_a cellular
operatadiignalisnkyrefeed losal @W@rgémiw éegbm 0&%%@@%@9 viggleginterface;

or ) Fip psfe mardial B Es toh BoHET RBURED | nel ude: (1)
establishing a preferred,

[0073] E. Bypassing authentication and security when attempting an
emergency call

[0074] A procedure is mandated that any 802.xx STA seeking to establish an
emergency call in a WLAN must be allowed by the AP. This includes bypassing
authentication like 802.1x and other security measures on the network side. This
procedure could be triggered by using the extended RTS/CTS method 500 (as shown in
Figure 5) or by a bit flag, IE, header, reserved information field, or bit/sequence value

in the MAC frame (as shown in Figures 2A and 2B).
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mandat ed, or recommended order of radi o technol ogi es
(e.g., WLAN or cellular) to swtch to when attenpting
W oosgrdssan emergency call; (2) the system opePEr/v82005/015986
configures energency call behavior on a SIMcard or
simlar device for dual node handsets; (3) maintain a
Vol P call on the cellular network or noye the call
[0075ont o dIt r adViiFdh&ehavicgdinroesdUreHB 2580t EMETERRE! i n
ase of an gency. S 0 - S
0076752 2, 21 FREERRG Y SO PGB BT BRIAAEL i AL th callr
[0077W T el e8prodtident as eardated)intthe SBAlroantiguryd by the network that
configures the policy setting. [0073] E. Bypassing
once theehmrgeneyt ¢alhissowerdecevdn gumhah the ﬂndé)rathe involved AP start

NN R —
[0078]&”‘AN RIS sﬁ%ﬂeﬁﬂ?g ¥t TO0AR: 2 TddifieAGId#dRS of a Probe Request

ypassing authentication Iike 802. |Ix and other
frameSThe SOY sigaalingdsame 700 nakides ekrasngeontiol felst 9% duduration field

704, srigeaa oo Rs oARIP K areuny Sfaisss (SATef 195, « BSID field
710, e dafcne I o B 8STRC FLi  ploofied ajes 1B 716, and an

emerden@yc8H @7?&@1&5&1&9@?&5&}7 ddll YW RUsheindyd thie sampeecatieremergency
In case of energency [0076] A WAN sends SOS beacon
call IB;256 desaribedsatidvietintcenpactiomuiiAyFigvare 8. Lsis qoged thatahe supported

e ST koS e OB B e T
Withogyﬁfigggingﬁfbefu%-l;ﬁ%ﬁgii%, the involved AP start

ransmtting SO type signaling frames 700 as shown in
[0079Fi gur elr7 ona emsbediareritntee \JOS . sigad78hmn caodes dghined mg a Probe

A LRGN R OLEE AT 2 —
space TPl gne S e bl The SOUSHANHAA0 contains

new efigencp&l bolhited dlefiéhtsdn sasprgeney calbfEpsudh at 8171D,(e.g., caller
a SSID IE 714, a supported rates |E 716, and.an . )
ID), eqnipmgenicdetedls(such gmmtemational mpebids eupmant idaufification (IMED),

be t h '
Y T T T
Obtaiﬁe'%lfbn\f HRP@&ies pf'(ﬁhggingghz 1Bet fo RRtFD She rédndfon theemergency call

nated fromt OS signaling franme 700
(e.g., “press 1 if fire emergency”, etc.). A reason code would provide some ability to

handle the emergency in case there is no way to terminate the in-progress call.

[0080] The SOS signal frame can be scheduled for transmission every 100 mSec
or so to facilitate location logging and tracking. An AP would be required to log any
SOS signal frame reception with a timestamp and details of the signal. The signal
strength details include signal strength, signal quality, antenna azimuth and gain, and
caller details such as IMEI, user name (if available), and other 802.11 device
information useful for identity and capability purposes. An AP receiving an SOS signal

frame would also be required to report the event to an emergency network node
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wi thout affecting its functionality. [0079] In one
enbodi nent, the SOS signal frame can be defined as a
wor@be1Regjuest franme sent with short interfranmeCHpsmes 015986
(SIFS) priority or priority interframe space (PIFS)
prior:t¥, to ensure access to the nedium The SOS
si.gna rame contains new,.energency call rel ated. .
responsi RISHPE QPR RTITgERRNSe: 51410 F‘E?O%;.rﬁ% foogdimpiion, ?96@31.0&: and tracking
equi pnent details (such as internationa
Oftheﬁgg#ﬁéd%é%$pnent identification (IMEl)), network
[0081]af fi | IBHik dsn avies piciag médheiigmoehene thesH08 sigmading frames are
The reason code nay be obtained by the device
sent amdoean ihegrackhivedsky emaengency yonkiess esaidwy approggk the caller. One

energency call {e.qg.,. "press-L if fire r !
analogd{ 5 6 e iergauty bEad il Birchotel Al RuB PRI MAC frame can
be intHRAVELE f6:EhiS PRESSICOE dille LRSI [(Sfriagnd) foMB¥arhPle a probe request
termnate the in-progress call. [0080] The SOS si

nal
framef caanbe eatertedsiohadw Bk (suchtasdiberdraeigemcgcatlylF @éghﬂeﬁﬂﬁll this
or soto facilitate |location |ogging and tracking. An
purpoxp woul d be required to | og any SCS signal frane

[oos2y eceptd abiwhiBod ]‘.foh nﬁgg%zgfli? aagésdsfi%ﬂﬂiﬁ% ¢FarhBes 8h8RAlin Figure 8.

The signal strengt s i nclude signal strength,
The usirgnakeganleiiergeney exibfroaz nr8A (stegd 892).ThalTAdzdies to transmit
details such as | Mel,

505 3 o3 BB 5 ST b oS i E s o
. na c L Mi . Sl
citer 30O RR b oA 05SSR BB ER B) Bcrgonc

worke® TBe@esUB). net wor k noder esponsi bl e for emergency
response, radi o resource coordination, |ocation, and

[0083} r ackilfigheSQH éraraes argjtalbeisent af poehgs, PHirgnpmiggion period is set
a3 B G D TR E €1 505 S L0 i b oo
reachéf(lﬁ gﬁgﬁg 105 ff@ﬁ% tARRPREIIN i 6Phh§ hot ERGe@NRlefthel STA continues

rgency beacon 1n the black box of an airplane.
transAitin N $ @BHr oans betep B1Lpdud ¢He frethpdirstipusgo stew81@df the end

exi sting MAC frane, for exanpl b t f
of the ARABETRSRIGNIRE9 W oS FeRRIFSaSteRe SILr GRFR,thEsRTA stops
| E.25 t ' S r
nan Rl SN S 808Py R 1 RLIRE 508 510
[0084B. Theafyhse SORkeInE aRBIgensad twadstablidinalitebhcehrection with an

802). The STAbegins to transmt

emergency worker (step 806), then a determination is made whether the emergency
worker in within range of the STA (step 820). If the emergency worker is not within
range of the STA, then the STA continues transmitting SOS frames (step 822) and the
method continues with step 820. If the emergency worker is within range of the STA
(step 820), then the STA stops transmitting SOS frames and establishes a direction
connection between the caller and the emergency worker (step 824) and the method
terminates (step 816).

[0085] In a first alternative (steps 810-814), the SOS frames transmitted by the
STA could be triggered by signaling from the AP or higher layer protocols like session
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SCs frames (step 804). Based on the desired

i npl ementation, the SOS franmes can either be sent as
Woe@bes4es be used to establish a direct conneRCT/U82005/015986

with an enmergency worker (step 806). [0083] If the SOS

frames are to be sent as probes, a transm ssion period

... 1s set and a determ nati [ de wh th f
initiatio ProtRARMSLE] SR OIISRETRETCE G 15 et Lo ey B oAy duency o the
r I L t
SOS #E%Irl_’]lte? Eaa'ésc E?qur?é%?n ntlﬁg t%%g g@ﬂ%‘? aﬁg@% tﬁ«bg@&g ﬂ%nggAafter the
emergdel@y @RI @véﬁbﬁémtk @rﬁtmsgm ofl inhdesend SOSt ﬂnemes in case the
transni ssion period has been reached (step 810) theﬂ
emergehey 87A veasopmistakeotiif therg wasaoseesd fox ﬁ@sel{lglfgéﬁlcz Fuprker to come

and the.method termnates (step 816). [0084] If the
in respogse fothec aﬁfe to be used to establish a direct

[0086F ONNect aogeeexh%l@erfnaﬁ% 6aaReY L), 4 atept 98B coridbion between
determnation i s made er the energency worker in

the emérigenny wamnger ahd tllneceﬁi'eﬁc i§ @B’ablﬁb@)i when they anesvijhieyange of each

e e (B o 98 i STy 9 frmes et
ex’cem!l(!?cfe Eﬁ i?gﬂle %@Hl%ﬂ& Sbbbd ¥h @(hﬁ%§§i%9 with F1gﬁr<§sr@§ 053] %d 5 (i.e., the

NN range o TA (step t’hen t
other SM&S\IVQD 8ot t@nﬁiﬁdcbsm&@sdfumnmﬂmﬁm&ﬂgemhy$aﬁer has better
di rection_connection between the caller and the
accesshethpebaydwistther (step 824) and the method terninates
(step 816). [0085] In a first alternative (steps
810-814), the SCS frames transmtted by the STAcoul d
[0087pe trimger eNefyori @niansple] €8 APEirdbleaients gleall bask fiinctionality
protocols |like sessioninitiation protocol (SIP) once
to handie wwrg?anyyaﬂall is over. The duration/frequency of
rames are contained, in.thi ri 7S n I .
[OOSSiSendl ngREH ENSEBEFFENE L2 gf]lseefst?ﬁlés}é@ L @3‘%&1 ains an active
conneltibh tB"thY %%? tBé@ﬁﬁf‘i'a%@d PI'i‘e @fnei*@&%%ﬁéaﬁﬁfdf aséﬁ'tﬁfrﬁﬁ&&od after the
I'n case the emer gency ¢ was a m'stake or if there
emergerytallieedef nr ceae of nzll ban]c yThisifkeetiomalityrmajy e transparent to the
response to the call. [0086] In a second alternative
user. (steps 820-824), a direct Vol P connection between the
enmergency worker and the caller is established when
they are within range of each other. O her STAs that
[ooggnear tie SOBuheasRslifyE tHeemifrdsteudOpef ranes |ike the

[0090] A. Proxy function
[0091] A method 900 for determining whether an AP needs to act as a proxy for
the STA is shown in Figure 9. The STA makes an emergency call (step 902) and the AP

receives the emergency call (step 904). A determination is made whether the STA has
the capabilities to complete the emergency call based on the network used to carry the
call (step 906). The AP checks if the STA has all required functionality (e.g., SIP/H.323
protocol termination, vocoder, etc.) to support the call. This information may be
indicated as part of the MAC frame (e.g., MAC frames 200, 250) or it may be part of the

subscriber information in the network that the AP can access.
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extended RTS frane described above in connection with
Figures 4A, 4B, and 5 (i.e., the other STAs wi |l not

W0 eopstie48ecess the medium so that the ener genkgT/Usi00&015986
has better access to the bandw dth). [0087] B. Network
(for exanple, the AP) inplenents a call back

0092 i b ST RS SuReSOR Pl Gy proces
with tggrtg%l %@Q@%@f (Is?e(n% §(28)E: gﬁe:ﬁﬁﬁ rc%é :ﬁlﬁtgdl'og:%f{ig?th?ﬁ)ghﬁ%ion to the call as

necesBp! BRNENnEdhk 1béatiest the SPA endforcilel lob@tidn oflthesAP (such as the

functional ity maybe transparent tothe user. [0089] .
network ID, then8PIsoMAG agdiassi ¢te.)i(stephd) (Ehemethod g‘@ﬁn perminates (step

912) Proxy function [0091] A nethod 900 for determ ning
- whether an AP needs to act as a proxy for the STA s

[0093F° h?vvnp Ig 81}%: SaW &o%- notfave ANBie R Adte8ERyIRPabilEaES to complete the

(ste and the AP receives the energency call
call (st&p ©0690en theldRntnasisoproxy fradéhenbdVh grrovidingmaliagecessary

th biliti

Funtioma el HER Wk LRoR P Blprgtion g R TcE: tp Gyl s Rgeded (step
AR checks | equi red functionalit

910) aPS‘.tée,ﬁgﬁﬂﬁ%%ng?%@%@b?ze{'m nati on, vocoder, e%/c. )

[0094f O SUdPOhe AlPe detdrminkbi thatnfley IBFA atvesayobdravedall athed required

as part of the MAGrame (e.g., MACframes 200, 250) or
functipnalitsytafallypomplete the ernergencrepllinthe paxrenhenyiropgent, then the

.net k that t.he,AP . ]
RO T N -
SIP pg%;%&glg%ﬁ?wr&htﬁeﬁﬁtﬁ@w asn RRE Rl a SIPepro}§Sfor theeSTR. As another

( ocation information to the call as necessary,
examplegifaHe SF'A has SER atipportdfutithe ngtwornonkyrsuppertsdd @23othen the AP

.of the AP ch as the, networ ) P's MAC
can ingpiads the S1F ymeiags 10, P T AGPHdG A B e h R Hathgrest of the
network! APt g%tre[rpegg%]e thht %hE S%‘%d?@@ﬁof‘é’\trerb aY46e @l JocBlet BBe AP can
necessary capabilities to conplete the call (step
down1®9@8)a thikevocotier ARewmtctetlas ST Apand ynferworkeo $idre standard vocoders
roviding any necessary functionality (step 914). The
elsewheregiddthd welaterén i nformation to the call as needed

[0095f step Another method is that the AP spoofs (i.e., reads the contents and/or type
information even if it is officially not supposed to) on the contents of the IP packets
that are used for signaling or normal traffic by the STA and its correspondent in the
network. For example, SIP signaling protocol messages over IP are typically used today
for call handling. Such SIP signaling contains useful information, such as capability
information and destination addresses, for the AP to fulfill its role as proxy. In addition
to the previously described methods, if the AP extracts such information from spoofing
on the STA-remote destination higher layer (i.e., above L2 MAC) message contents, it
can fulfill its role more efficiently. A person skilled in the art would recognize that SIP

is one example of a management protocol for IP-based calls, and that other equivalent
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910) and the nethod term nates (step 912). [0094] If
the AP determ nes that the STA does not have all the
wo egpaitraes f unctionality to fully conpl ete the POBUS®NDYIS986
call in the current environnent, then the AP will act
giAédproxy for the STA (step 914). For exanple, if the
oes not have
protoclmenier 54 BrSmapoRstd o Hado SRk, 15 Bethod is not
. a [ f the STAhas SIP support but the network
1”n“e§ﬁP§ﬁ?ﬁ%88?ts H. 323, then the AP can interwork the SIP
nessages fromthe STA to H 323 nessages to the rest of
the network. In the extrenme case that the STA does not
[0096even e dinkingien AP fhe anreraergensysalaaenier hin

0097110500580 50 1 15 ST B DL s AP meods o
establf¥1Ph gk %%J‘&ﬁef%ﬁcs}%bllt&ﬁt&anﬁﬁﬁ@f %o f)jmf;ferly FRAIShE b&ll from the

contents and/or type information even if it is
STA. Dhéicanl sovenal peuspplesdeansiey noechamésros o @at the energeney call from
ackets that are used for_ signaljing or normal traffic
the ABjtor the Svlk canten (EoTCorHBBIs0 BB L] Gy FRERBITGHE Vg & gateway,

. B% P_signal i ng protocol nessages over IP are
1uﬂﬂn§fg£€gﬁ?§§%§8%ﬁ%bday for call handling. Such SIP

[0100Fi gnalThe e‘fa@l?@hé!ﬁ nesebrk rodeocormicpdranshe lexdanded to include an
capability information and destination addresses, for
emergengy APSpagisalopprationscandpewith mapsp-therogp e@h";h; ty.dhefanergency

/ | b de it

et ST S PRAA i sk  68GbA Blhed to o

infrasBRedtL R HpPNcRtieNe Fdray@imble, on adbaverkdyMiahpies slag @lesignated
contents, it can fulfill 1ts role nore erficiently.

emergipey setwsik hbdelwionld he tlae campub goliexdepairimenhals Mgthpgexample,
. one exanple of a nagenent t | f | P d .
i o s SRR SR e e PRV S pofg e HT R gty oftce

e

call, 168 cAR ihforaimathom, geeay calls | amd thex pl0@9%) e@rergency ##l on a public

~ learns of a STA nmaki ng _an energency call, the. AP, d
switchesl tlepPMaRe BTSN Ak et glé% é%PE%IFaf@e%He@mt?P%? >

[0101f" der e’t/g? g@%ﬁgé@%&bﬁgé{%o It ecc%lrnlelge { & b Furthéy ?)Rté réi%d to include

re s ranst er ani'sns to ge
an auttBEeeNe¥ds Mikh far @retthBnéRo tsoPSTN . CElhd attsiheted hode would act as

exanpl e, the AP can comuni cate with a gateway,

voice circuit bridge to dial and connect the wireless caﬂer to tf{e PSTN emergency
center.

[0102] The method for connection to the emergency network node could be
extended to include the ability to route and handle a call without authentication,
authorization, or security features. This would permit a direct unencrypted connection
or a tunneled connection between the wireless caller and the emergency network node.
[0103] The function of the emergency network node could be extended to include

call handing, call handoff, and roaming coordination. This functionality would

preauthorize resources in neighbor APs (APs adjacent to the AP serving the wireless
-18-



linking it to the call center. [0100] The energency

net wor k node concept can be extended to include an
W@p®WsQesy response operations center with PCT/US2005/015986

man-i n-the-1oop capability. The energency network node

woul d be an extended service set (ESS) or network

tailored tQ the infrastruct

. lication. F . .
call), sodabithe callenman T FrhosHigng thiuwirels s repagction and without
26K 1O | A Boundaries, th
the TS5 RGN WAk, DAGRRY pREnl OB, GATR O Boundaric, s
eliminPhaid dupheatergallgencyameensrigenege woul d be the
security office. The enmergency network node woul d
i ncl ude an operator who woul d receive the Vol P call

| og cal, 1 nformatd on reen . .
0106},53, ke LEROIBIF 08 SF R B Fbk 1o PP ST B58e e speite
examplBS Mistratdl 8bbvd. Por2RIApRld, ahe prebady irveasion 80 bk extended to

The emergency networ k node concept can be further

mesh setvendshnidadhoe ndtwanks Aoamn péigrnatizevinstead off 8 bsman user, the
line to.a PSTN., The au&egggt ed nglde ¥vou| d,act as voice . £
preseny; iRYVSRtIER | e Reo IS O BIRFOUTe FHEAGHIEP cUage, sfgparios for
191 t fg2.11 in h
omerei 18T ST SPLRK0 OB oslBARE) w0 BBIATg 80211 in home
securi€y bestdath, 1.6., iaWILAIN i¢ heedihi pldcy of hardutieechtedeplzomd kines (that can

call wi thout_ authentication, authorizatijon,
be cutydaythis gx3matey fasteadiel 8 WED USEF BPRETRtHG 5 WLAN emergency call,

o R LA R SASEOTI P at oer
when 886@oné 8283 ithalfdrnatively, dhe hbthesRugR Ry stedh would start sending

node coul d be extended toinclude call handing, cal
emergeangd dOS feandes, esrdesgribedradiorat i on. This functionality

ot BB oSN BB e s
in theyggfe‘i@éd EMbTBYMERA TpdERUlar QThBighatidRsVedH RaSure or element can

nnection and wthout the need to reestablish a new
be uscehalbge (withoat thewtrerferiurgs andedemarthafithe prefesred empbodiments)

. elimnating duplicate calls on, sa energency. [0 1
o i e L S B S50 S s e prosent
invenggxond the specific exanples illustrated above. For
exanpl e, the present invention can be extended to nesh

net wor ks and ad-hoc networks. As an alternative,

i nstead of a human user, the
% * *
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present invention can be extended to
machi ne-t o- machi ne usage scenari os for energency
whadiiings wi th WLANs. One possibility woul d bePCEUSZP05/015986

802. 11 in home security systens, i.e., a WAN is used

in place of hard wired tel ephone |ines (that can be

cut). In this exanple, irGLARMSof a human user

generatlng a WLAN energency call, the hone security
VVhatgy@agﬁﬁ @%o generates an energency call to a security

II t
S SEI T OTTONTy R ias A0 1 Ee ars

netwoﬂgad@;%ngﬁlgdescrl bed above. [0105] Although the
features and el ements of the present invention are

cesindi¢agdr to iddngifyratall asdneepegenaytesli.n particul ar
conbi nations, each feature or elenent can be used
al one (vvithout the ot her features and el enments of the

pyefe ﬂgk?éjdgxﬁp I%t(%lahlﬁ Varhoksn GaitPinatatenss wibib flag.
or w thout ot res and el ements of the present

i nventi on. CLAII\/ISV\hat is clained is: 1. A device for

i dentifying an energenc ' wirel ess, | ocal .area
et workle ggrisei agen lnSn%i &&F@a oW hegeingsaid; pip flag ig located in a

as _an 1. 2. The device according to claim
medluinaw;]éssn% %goz}u% I:f]%dl cator is a bit flag. 3. The device

according to claim2, wherein said bit fl ag is located
in a nedium access control_ franme. 4. The d ﬁ ) .
ascor ding dewicel adcardinguieeelaim Jardespin ﬁ?’é]gb}ts #Hdsdecpted in a

a rn%qyest to send frane. 5. The device according to
requegt,igﬂg,ﬁ '&H ein said indicator is an information

element. 6. The device according to claimb5, wherein

said information el enent includes an ener genc¥ call |
f3.ag. The davicdeviarding boeldimd , wherkhi $aid indiseka i§ agiipdormation

i nformati on el enent
element.

6. The device according to claim 5, wherein said information element

includes an emergency call flag.

7. The device according to claim 5, wherein said information element

includes a reason code.
8. The device according to claim 5, wherein said information element

includes a capability information field, identifying the capabilities of a station placing

the emergency call.
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i ncludes a reason code. 8. The device according to
claimb5, wherein said information el enent includes a
w@apabid4sg y i nformation field, identifying thePCT/US2005/015986
capabilities of a station placing the energency
call.9. The device according to claim5, wherein said
ionf or M davideepedvrding toddaim 5 owhe[rem isaidbinfurimtion element
field, containing information to,| pcat ation
mcludps adp@ﬁlqrh@ eﬁ@agénéiﬂ 1d optaipgng r]a)@glr()@etoge%P&lsﬁﬁtmn placing
the entid: n @ wherein said information el enent includes
en& 58?8% %odec field, to identify the codec used by a

station placing the energency call. 11. A devi ce for

reporting location information of a station_in
ik el 8w Idevide acwading wordaimoppmiharap said d@ﬁtrpbewwn element
i nformation, fi The vice accor

includgs a \jpdee Fﬂd%?’&?ql’oﬁoaﬂ?l%mfyn ?rﬁg{il ot ng ‘J‘gs t?%@%&lg cing the

di um access control frane. 13. The device

enungggggr ng to claim11l, wherein said |ocation
| nforrmti on field is periodically transrn'tted fromthe
station to the network. 1 Th dev to .
A1 A devighdreraposting loguian BoTRR oSS AoR PRy &jgireless local

t he statlon to the netmork at atine
R L

station. 15. The device according to
¢ Rcatidd.infdrenstion Sieldl | ocation information field is
transmtted fromthe station to an access point (AP)
on the network when the station Is polled by the AP.

devi.ce acc rdl I
SR8 00k A L Wi YT ormation el
is locactfa&tlh%nmteeuﬁﬁ &‘é@@ss&rﬂ%lrﬁ'aﬁfép) on the network when
P sends a request to the station for |ocation

| nfor mation.17. A met hod for pI aC| ng an energency call
area net

b t |
cﬁﬁgr iﬁ‘?] Iégv?qqg gg?(g %o c Sil av}{eﬁgme% ﬁz]ac@(grbgﬁl\g%l?tmn field
is perfoﬁgcﬁif{ﬂa%@mwted from the station to the network.

14. The device according to claim 11, wherein said location information field

is transmitted from the station to the network at a time determined by the station.

15.  The device according to claim 11, wherein said location information field
is transmitted from the station to an access point (AP) on the network when the station

is polled by the AP.
16. The device according to claim 11, wherein said location information field

is transmitted from the station to an access point (AP) on the network when the AP

sends a request to the station for location information.
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determ ni ng whet her the station is capabl e of
operating on a cellular network; continuing the
wermsgenssy call on the cellular network if thePGI/ES$100$1015986
i s capabl e of operating on the cellular network;
determ ni ng whet her the energency call was conpl eted
alf7.t heA aeétholdafor pacinglen emdrgardyi call hy at stetiomeyerveiyeless local

call o AN i f the_energengy call was not
area rb@ﬁﬁ?@?@&ﬁﬁ%@%ﬂ%%ﬁ@%%ﬁk. 18. Amet hod for

I i [ ency call froma
S@%ﬁ%gﬂ&gﬁe%@%eg@&%%l oggkf g%?{e(gl’netv\or k, conprising
t dteSin@Ris gof heftcrdtihegtation esredgeble wf opbtratimg bhe cellular network;

station; and transmtting energency signal franmes from
tdomtharng dhe pmerge}p,q%@ﬁ.;ll @lp ﬂpﬁ@eﬁhﬂ@r inggvv@]fai{ fithe ’statlon 1s capable of

ereby th nergency_signal franes can be received by
operaﬁ'glg% el ibﬁ%ng‘fyO%ﬁ% | ocate the user. 19. Anmethod
f QdtelRERiHoNPhéHés She RhibBACPERIPWEE 86mpYeted bh the esll@ar network;

station on a wireless |ocal area network, conprising
and the steps of: placing the energency call on the

statjon; transmitting energenc ' l.f,rames fromth

SHORPOHDE, Ao HEREEA e e iV Liionaf ¢ Eerepf i gall was not
compl%'ﬂ&{(gﬁ'ﬂﬁ(\éc@ﬁ{l netdfjr&r M ni ng whether the emergency

worker 1s wthin a predeterm ned range of the user;

and establishing a direct connection between the user

and the energency wor ker when the enmergency worker is, .
wWh8-hi nAm@t}ﬁggefgvé{@amlg@dugeg@gqlgg_arwrpf%qggagéy ]c@,]:l %rom astationon a

. sSuppormntin r e ' i.rel ess | ocal area
erel"r?éﬁ&fc‘ﬁlﬁ‘r %g%’o%prﬁéis]% #%éeﬁgﬁcse\ég of : placing an
epRCafMhe 6@klkgdieyacall @i the seatiddjand AN, receiving the

emergency call by an access point (AP) on the WAN, .
detesmitting enfengency tsignalnframessiyem the gtatéerpion piRyedstermined

. to . .
perloé of t(ignr(ra?lw te(le*e 3rr] the gre}lreggegr?%r signal frames can be received by an emergency

worker to locate the user.

19. A method for locating a user placing an emergency call from a station on a
wireless local area network, comprising the steps of:

placing the emergency call on the station;

transmitting emergency signal frames from the station;

receiving the emergency signal frames by an emergency worker;

determining whether the emergency worker is within a predetermined range of
the user; and

establishing a direct connection between the user and the emergency worker

when the emergency worker is within the predetermined range.
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call; and having the AP act as a proxy for the station
if the station does not have sufficient capabilities
wo o00s0m3Bet e t he energency call. 21. The met hoRPICT/US2005/015986
according to claim 20, further conprising the step of:
adding location information to the energency call_ by
phe AR n22hodher reippodtingcan dirnergency | calhin® Wigeleggdocal area
co ising the step of; nmonitoring traffic on the
nehwoﬂﬂaﬁéﬁﬁﬁhéoﬁﬁF“%B%E%%§hﬁﬁéﬁkP | earns the capability
' [ ' : that the AP
B e e e e T N hod! 1 or
p@deiViaicrtheerheeghcprallifyoamaceess minaABrer the FBLAN;
éAP) for a station in a mﬂ;eless l?f@% aiea nefmorﬁé
eteamimingifithe statdor hap suffiaientsappbiidtigs forpmplete the emergency
1I: i(ﬂformﬂti on fromthe station at the AP, and storing
call, a%e | ocation information at the AP. 24. Amethod for
%ﬁivﬂ&%'ﬂitﬁé "&P! Sgahd o pratp fomithestatioanfateesimtinoi dbes not have
(AP) Tor a station in a wireless |ocal area network,
sufficiemngapadiilities he completedhe ayaengengy cAl- st ati on by the AP
to receive location information; reporting | ocation
information fromthe station to the AP, and storing
vhe | g%tﬂngﬁhd L Q00T @hirth!P0, Arthé® cotliidiRg RRd step of:
according to claim 24, wherein the polling ste S
pddins oed tiparinfaintatioy t@ 6he Amergency call py dbery an
energency call on a wireless | ocal area network,
conprising the steps of: sending a ready to send (RTS)
foame nfiro | -QR; | A hot f:
Peesd soisPh e Qe R, FURIBE R g e Mep of:
RGeS AE tEATHk ohltBe WRAN By tise ARk whgreby treehB éernys the capability
call; receiving the RTS frane at_the AP; backin .
infornuftioroet $atioge aoyhe VLADhsuchhatdbe Al eanr agk 29HA P?E%Y foy a station.
the emergency call can access the network prior to the
non- ener gency stati ons.

23. A method for maintaining location information at an access point (AP) for

a station in a wireless local area network, comprising the steps of:
receiving location information from the station at the AP; and

storing the location information at the AP.

24. A method for maintaining location information at an access point (AP) for
a station in a wireless local area network, comprising the steps of:

polling the station by the AP to receive location information;

reporting location information from the station to the AP; and

storing the location information at the AP.

25. The method according to claim 24, wherein the polling step is performed
periodically.
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27. The nethod according to claim26, wherein the
backi ng off step includes having the station naking
wao b@semasgiency call wait for a shorter period PET/UBIUB5/015986
t han non-energency stations before attenpting to
access the network. 28. The nmethod according to claim
26, wherein the backing of fstep includes having

BBme R od e iR AreienHETire CaliRPganaD ek Peflarsn potmork
comprggﬁgegpé bf?a%sto?. access the network.

sending a ready to send (RTS) frame from a station making the emergency call
to an access point (AP), the RTS frame containing an indicator that the station is
making an emergency call;

receiving the RTS frame at the AP;

backing off non-emergency stations, whereby the station making the emergency

call can access the network prior to the non-emergency stations.

97.  The method according to claim 26, wherein the backing off step includes
having the station making the emergency call wait for a shorter period of time than

non-emergency stations before attempting to access the network.
28.  The method according to claim 26, wherein the backing off step includes

having non-emergency stations wait for a longer period of time than the station

making the emergency call before attempting to access the network.
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