[00011 SUPPORTING EMERGENCY CALLS ON A WIRELESS LOCAL
AREA NETWORK [00021 FIELD OF INVENTION [00031 The present
invention generally relates to wireless local area networks (WLANS), and
more particularly, to supporting emergency calls in a WLAN. [00041
BACKGROUND [00051 Existing 802 technology (802.11 WLANS, 802.15
wireless personal area networks (WPANSs), etc.) traditionally does not
have to support emergency calls like cellular does. For cellular, support of

[00BR&iergency calls SENRSBIRIFBMEEBSEINCY ALLSHMts imposed on
the technology angL Wﬁﬁfﬁﬁg \ﬂ@éﬂﬂ%%eﬁ%m%t of today's
ellula

deployed wireless cellular networks and handsets. Support for emergency
calls involves many aspects across all communication layers, especially

[oog@naling support and maggipied piPERAHIRFTIVIIEh are non-existent for
802.11 and 802.15 technologies. With the advent of voice over Internet

[0083btocol (VBriyrsemt HNentinn prveadbtreleissity Wirslpsolomlaas networks
(WEARRO! fo %m%%wﬁaugi&whwug DERERS NELATS A IH006T.

Even "fixed" VoIP phone service offerings for the residential market have
limited emergency call support. Number location information cannot

fo0ekyays be tracked. by a dispa@h@:{@ggmﬁ@safety answgring.point
of A7) Pl oL s PSS PRI gton Ty B,
netmonied (W BATeY), logalinadthieemigrgency «all vl stilllymsanénbaged@realls like
T T .
requprbatient iz pofedhoatite mmmmmmmrsmmwma@m most
ot RS LB SIHBD NPSBOA U IR, SL A0 o
callssng ohvieA Nz Ry L FRRebkes aervssi RIplroras waisatisnk teorrangsioeaaly aimaling
 supB&rHSBIEMandated procedures, which are non-existent for 802.11 and 802.15
technologies. With the advent of voice over Internet Protocol (VoIP) in WLANs and
increased everyday usage of WLANS, support for emergency calls in WLANs will
become necessary. 'i
{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 emergeney 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 usercan
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-1 be expected to roam seamlessly between locations, such as from an

office to a home to public hotspots, etc. [00081 Certain 802.11-specific

issues exist, including radio access, access point (AP) location, caller

location, and emergency call admission. In regard to radio access, no

priorities for emergency calls currently exist in the 802.11 standards, and

there is no means to distinguish an emergency call from a regular call for

the WLAN access network. The location of an AP or a STA is currently
be GRRABKRH 1o norh starslr IRl B rbITeprogretinp smsushers Suwan #foffacaimplbome to
pulle: ABtspeantification can easily be determined. It is also not currently

qo%i;sible to map the caller's location in a non- proprietary manner. [00091 o
100f%k gard (GerdrinSiih 1 i-sepaifiianeserinh mqlnipsradinacaerssgaaess point

(APplersfoamasabieding aheBeaensy calliiheGalal 1HNALaNNG"285h access,
to erﬁgﬁé&e network. The normal connection procedure between a STA

RO PRPEN P PebTRPEE e ST THISERH BRAESECHNG0 febl B ARG RcRRg)there is

no negatiatiodisiihghis i Rrpsigeigaresoailllingnine 2441 40 488 AR +KhRT4 access

icate that,it.is making. an emergency call, it would have to
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B R A0 L SEe AT 06 CHCTERD R I PR 0 oo
- progveitted. Aaaneexampie i6f fhisdype plediffioultiPit o Ghtitleasorothaveasily be
ded eI, Pas rd Qr authentication.credentials to access the system (if )
e R e e e R S A B STER a2 mon
ProREgénaisansenight exist for example with a private hotspot or ’

jogerprisefqffice \WLANY, the: AP yu e A's_association
request. But ev%n if the STA has th%%wgg?%é%%s%vor of authentica I%O@ﬁnergency
caligeyEivmarsteilising ariesitesnee cadhifithecalien ienstashobasddoenter the

neft® AN B AU B AR AU R Y ICESRS s@&@&%&&%ﬁﬁ%& the STA

decision for the AP would be’ to admit this new emergency cal

to $apflat PIGPF YR ta sk drkinTe bbb RREctisdinmy ifoide ddfi PBet trassociating
thé/BTARcams e TIaEkIMeanstaunaks this AisUngtion 49, Mgl shRlateeency call,

) sucp %feature cannot ge implemented with existin% state-of-the-art
it would have to go through the entire association procedure to determine if it could be

admitted. As an example of this type of difficulty, if a STA does not have the proper
password or authentication credentials to access the system (if the AP is configured to -
require passwords or require authentication credentials, as might exist for example
with a private hotspot or enterprise/office WLAN), the AP will bluntly refuse the STA’s
asscciation request. But even if the STA has the proper password or authentication
credentials, the AP could still refuse admittance to the network based on 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 distinction 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 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. -2 [0010] SUMMARY [0011] The present invention proposes
various system operation aspects for enabling emergency call handling
support with 802.11 and 802.15 technology. Some of the proposals
pertain to new L2 signaling messages or information elements to indicate
emergency calls to APs. New procedures and control mechanisms are
mmﬁlloposed for emergency situatoryERition, procedures for dual-mode

[001(MWEAN arnk spepeft GeRaHaUaNpd fistRisseenaliem (3ersabuapects for

Eajlmat}Li?i;gIementations re addressed. Because emergenc% call requirements

SHORTESHRIH IRy PRATATEHR Aldcoh oKkt 1o ferhngemtrome of
the BropsgHBpeaRliats POSILORIFNENNG RdEBISRNOdING RIELEMRIRERLs to indicate

LT e T

emecgiisopr danadiermilemddiddiseparaddlyrdd) Fh2]dhdenetic of ISTA heihgecond
b j i . is.that,simple _logi i Il

o5 0 RISkl U RS P e

Becarsatenorrgatiyi(icel] shwpuite folniy segofternssodiadionpaiedurespantments on

locaﬁa-l‘f‘ré?mgUﬁl?eee%iépé%?gy%%‘%@r%%%ﬁ&%ﬂ?&%@&%ﬁ’a§1ec9§ir sﬁﬁgg@%&mg
work | 1.€., by 0)

the ne s configure pass any security requirements to admit
are BEPBAREFgENajeEIneqeBiBicread Tepdotintafigtngraniamprsisings dalkiELAN
netWUFRIePHIOPBLAIER m&mlk&gﬁ%ﬂJ&Q@@&O%&O&Hﬁ?&&a@y%&l&@scﬁnm be

. emergency call. The indicator can be a bit flag or an information element.
implppyeated JeprratePreporting location information of a station in a wireless

[001lgral area petwmrkinciTdeseinipantvthiniontation digleh04RkA methedimpie
o R S Sl bt B B SIA
should treat normally (i.e., should follow regular association procedures) and a STA
that should be admitted under all circumstances, regardless of how the network is
configured (i.e., bypass any security requirements to admit an emergency call).
[0013] A device for identifying an emergency call in a wireless local area network
inciudes an indicator to identify a call as an emergency call. The indicator can be a bit
flag or an information element.
[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
ernergency call is continued on the WLAN.
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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. -3 [00161 A method for locating a user placing
an emergency call from a STA on a WLAN begins with the user placing

10048 emerdermsthed fon ivratinme s Rjastiesigremdrannss aedl fromemifB4 on 2
WLEOMLHenS Ao RERASiarmIDackRAso of dmenWhe Ry R FAREI 8RR  Kienal

signal frames can be received by an emergency worker to locate the user.

frayerpiae ARSI HAE SToRathR T Ader piRERIS ermained RonisAitimemmeherehy the

em@fg&é&/b;@rhhbﬁgdﬁfeé{\féﬁhm@ MeevRlasing LSNEY el 85 INeR Hhe user.
ergen es are transmitted from the STA and are received
00 AL e

o o FRRNE AMSAIRIAGHTE IR RIREFaHdom a STA on a

Wleﬁtfeiﬁg@mwmrkle@ wwmm@@mdmm@ﬁdyam enehtBTUSEEAWARR HQienal
emerqg enc worlé%d |th ede ermined raqg , a direct connectlon

frargg waen The (esr&n ?Hie ém rger"im FkEPI& Lt SR BIBREB A Worker. A
detemethoditor isuppdstingednee thergencsenai woalibrlidhitidginp R plasitgednange

I TA on the WLAN. The e can is received
o AR B e VAN AU R ANE FT I G T aso dirct
conggffiiaritesapabitiiesier eomphetertiregemergendser il eTiabliddatts as a

xy for | t C%FEQW es 10
(00 g%?mplete%l%%kpgfé%pngc@ g:;gf gﬁd% %%%nﬁg%égg%amtammg o%lau Eﬁ’r placing

an yMEFRMAFSFAH AR aPhbra BrAVRANVTxetretaerey cadbivireptbrediby an AP on
theiMerRlianIERRL e §IA Rtihe A RRRESIQHRGIRE HosatieR tatar ?ﬁlﬁﬁes to

the AP, [0020] A methad for maintaining location information at an AP for

compleianths SRATERRCH SGhs TR e ApasAREPIEfS tha s T &b ecthfictpes not
havielaiffiaiéan cApainnation wispreliendefenedacftam the stationto the

[Oﬂﬁﬁ and is S%?xtra%ﬂo%titc?renéamtammg lIocation information at an AP fora STAina
WLAN includes receiving location information from the STA at the AP and storing the
location information at the AP.

[6020} A method for maintaining location information at an AP for a STAina
WLAN begins with the AP polling the STA to receive location information. The location
information is reported from the station to the AP and is stored at the AP.

(060211 - 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 isreceived 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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[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 [00231 A more

folloping detmtriamAitBrafared-RraRaciTIARY B PR PY FovtRE csamgNewang to be
und@eg%‘%tmm{jg@@&mwmmﬁiﬁa_ 'h h fiiap byawg%t PRI, ?]nd to
understood in conjynction with the accompanying drawings, wherein:
00350 FGUETE o' GG e LR BBHRR YA e
0025 me; [(Di2afEigares2Adsagreiagsam MAOVENGsawiendthia Biddlagdicating an
omL indei%%tin%@n emergency call; [0026] Figure 2B is a diagram of a MAC
e with an information element (IE) indicating an emergency call;
[0026027] Fijlige:® 25 lindiagnant af stahtlayfraeadyith seniad {RES)ariement (IE)
ind@é%%% Ey%e?%’(%% lagram of a RTS frame with a bit flag indicating an

emergency ca igure 4B is a diagram of a RTS frame with an IE
mﬁ?ﬁ'ﬂiicqtingfé&‘ﬂ@rﬁéﬂﬁ Abgezaih [(0890Riduré Bisln flowciidR TR metkod
[003@) using @R1e Uame a%SNown, ige Biguresth, o 4R {Q03] fiE R e an

flowchart or a method for switching radio technologies to complete an
eIEERAGRPRY: call; [0032] Figure 7 is a diagram of a SOS beacon frame
[oognglicatingrag.emangency aalk-Ha933t RormsSas miowriatkote meheding an

for transmitting and using the SOS
emergency call;

{06030 Figure 5 is a flowchart of a method for using a RTS frame as shown in
Figures 4A or 4B;

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

10032] Figure 7 is a diagram of a SOS beacon frame indicating an emergency
call;

[0033} Figure 8 is a flowchart of 2 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
[0636] Hereafter, the term “station” (STA) includes, but is not limited fo, a

wireless transmit/receive unit, a user equipment, a fixed or mobiie 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
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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
wirplisg'epARpinokides, but is not limited to, a base station, a Node B, a site

troller,@r any other type.of interfacing, deviced -5 wireless
003 o e PP R L Splrante B e WA el en networks
(PAdss el anetromiiterksréR ANGY cakel (WeARSphitah Brga ridulankso(BOENS)-based

wm%énmr&%ﬂggég 1&&%9,% .%%éea%a?% &

sq[ . S%npdbéﬁaivalents
802.16/20 based wireless s, and equivalents thereto. In one

theratgiZaens tpelisrsinan tharmetentinagptionterpicaby boiWBIBReitiplprenting
_a ceBMRINAIORQfIRESR ACCRSSHIESR Q%%ﬁf@ﬁlﬁ%ﬁ%@w DM cellular

and cellular multi-mode WTRUSs. [0038] The present invention for
mupegee) BrhBkfency support will be described hereinafter as being

joogepuped imtﬁf@&ﬂ%%@&e%fﬁéé-ﬂ%iﬁlwgﬂﬁ%g@{c@%ﬁmﬁ%l Ok described

explanation and should not be taken as a limitation of the invention. [0039]

BT P AR TRt S R R PE R AR P8I PRREP BRo Cebie OB Afor convenience

of ebyslieadie Brof NSrgedoyLISIEMAL: Hamasansh MAGSIavaliten.
messages [0041] A standard MAC frame 100 is shown in Figure 1. The

MAC frame 100 includes a frame control field 102, a duration/ID field 104,
10088k or mdre addiizsnfisifite k@GakDadnalsegliappereamidob firkeh k68 a

Y O T R LIS O3, AN o S0
messages
[0041] A standard MAC frame 100 is shown in Figure 1. The MAC frame 100
includes a frame control field 102, a duration/ID field 104, one or more address fields
106a-106d, a sequence control field 108, a quality of service (QoS) control field 110, 2
frame body 112, and a frame check sequence (FCS) field 114. The QoS control field 110
is divided into a plurality of subfields, as shown.
[0042] A priority for emergency calls can be indicated in MAC frames by a bit
flag, by an emergency message type IE, 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,
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is divided into a plurality of subfields, as shown. [0042] A priority for
emergency calls can be indicated in MAC frames by a bit flag, by an
emergency message type IE, 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

ergen ll. Faor similar purposes, QoS prlormes or re uwements are
moﬁﬂicated&iﬁﬁf&%énjé B® aﬁsgé@‘%@g@@ﬁ 10 B pkadas fickds 204ttty which
are meafmtﬁpmécmmmhamaﬁeambo% dﬁt@b@ﬁ&ﬁﬁnrﬂﬂﬂﬁ@%@e 1. In one
ude the eme cal icator. The eq %enCﬁcall |nd|cator can be

embOdRaY & SR e ACHERE FeoFaFR B A RISt is an
emeagmjztbtdl mecEiMam E@m’ebﬁﬂd dnf0fikis]isls Rhrawon forighy @i Mag 220 is in.

MAC fr ich _are the,same as fields
the xie(?frﬁ é%rl @]3%1%&\/% i ‘i:%lr%ﬁoe%éz cj)Ié WIﬁ] gé’ﬁ 5°ilﬂﬁ)5$é‘ary ElftSn the er
woudgnixgdithehtt & sirapldbibffdge2 2Bdbitidhg &Q:@ndmmtg tathenthosiserttdibcation
in 2{YSISAN HTERIANCYER, A%, RIONIY k! % $ 5 Zcﬁ tﬁlEﬁQ@ Sible location

for the bit flag 220 1s |n the reserve Eontrol field

(00441 0. A pérssharoisiFagrekdBnatéAR fwmiPhbtnthadésie fassibterttrol field
252 PiRcs e Rinfas220.08 anyclrently, @éﬁiﬁ?@d@%ﬂ%x&ﬁt@%%ﬁ@ Wfeency call

existing header or frame body fields’in the MAC frame. [0044] A wn in

Thegsrg oy SMNE famerrsothiiga by bitranicizeiind rtﬂeﬁp zmrwmﬁﬂ flag

260 el 25 @ad aslemergeney Aalitl i2a8-i:Neicale PARMEISeRDAGA prmation
emergenc call IE_256 (;bg include, but is not limited to, an

ﬁelde%%r@e‘%?d%% fagPRHeR BoRaeld RS dRnsAdiStiona i iSO T saiRsgency
call il @545y 1010 ealidied tofernMiag figlda26 aa&m@a Gpdas Rpplitaliooteldned in

e (R RUITEIP S H0. s erenay co s an be e
[004hergentTheathidr 256y anl bsadiBioctm die axﬁﬂngel mtipetdO@4p] et flag) to
iderHRP R AS N 280%5R0.0% 8 SIMPIGIIAICAON (ke B RD) Raicates the
~reason for the emergency call (e.g., fire, medical emergency, etc.). The capability
information field 264 includes the capabilities of the STA placing the emergency call
and is used to assist in completing the emergency call as quickly as possible. The
location information field 266 contains the location of the STA placing the emergency
call. The voice codec application field 268 identifies the voice codec used by the STA,
and is used in case there is any incompatibility between the 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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identify that the call is an emergency call. The reason code field 262

indicates the reason for the emergency call (e.g., fire, medical

emergency, etc.). The capability information field 264 includes the

capabilities of the STA placing the emergency call and is used to assist in

completing the emergency call as quickly as possible. The location

information field 266 contains the location of the STA placing the

emergency call. The voice codec application field 268 identifies the voice
cellybafesystradsby thien$iTA merkhisi ssethisignaditieferimenis insednpatitilitythe call

bepeaning ST t P at ' he emetgency call.
parAdditional inforn%ﬁgﬂ{t gﬁgﬁ%%%g:g%%%%% %?c?%ﬂl% Héon%cé?%glril%f }élaﬁ?fgscans‘
fields 270) are timestamps and WTRU and/or operator service capability

[ooirformatiay). [0046) Fxisting, MAG: frames under 802.11e have call

priorities. The Transmission Specification (TSPEC) IE includes a three bit

[0048iority sdisweldon wfoamatinssen alsekinesterhritdriersnraidiAfdrames 200,
250RERCiRles: o dharRresaptnyantoncers @S Badnplemeniek P ent SREGency

IE by defining a value for an emergency call. In_-7 cellular systems, a

call Gt R TEAT IR ST R AT ATIPAI BN St R O BT defRPtRECHIP Parihfetaise set
(BS®) Uy, tietworkesolingludesiarasesyedfiel-taddentfy emargensy talsdresses,

47] B, L .ocation information [0048] Locafion information can also be .= .
o O 5 B RPN BE0eP 50D AP T b AP menting this
funinfonmiationdiétbA6e)d ithasltiformiattanveing shermpetgentycasbr. It is noted
tllag%%qgggl{p%nt Leason. For example, the AP ot STA %ain %set e basic 1
service set ( (gﬁf),l?ﬁlec or S TATNAC AU UrREEEs S %}813 ©emergency ca
infodymetioically assigned IP addresses, or global positioning system (UPS)

00;{@; rmati r an AP or STA implementind thi ncti li nd ..
004y e B0 o Plo O RECIETUR D S TABEANR NPl ot imited

to, ideatidringfohn Sidh pasink slisccreerasyest se@almteﬁ}rlmoiﬁ)th@i@ziaggemﬁback
nurfBlr NREMRLRN 0N a%ﬁl%&é@? 2p%.8iJacating ihe eme PERCY Sdfrgency call

include, but are not limite ,
center (e.g., using the MAC addresses of the current point of attachment for the STA,

such as the AP or the network ID, or AP geographical coordinates).
10050} For example, a MAC signaling mechanism for a WLAN cean be used where
the AP can request the position from a STA. The STA would report back to the AP with
its position. One possible implementation includes the use of assisted GPS (A-GPS)
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 cbserved 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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to, identifying the STA placing the emergency call by caller ID, utilizing a
callback number, and using known addresses to help locate the STA by
the emergency can center (e.g., using the MAC addresses of the current
point of attachment for the STA, such as the AP or the network ID, or AP
geographical coordinates). [0050] For example, a MAC signaling
mechanism for a WLAN can be used where the AP can request the
position from a STA. The STA would report back to the AP with its
menideitéal) . cDn elitisdilite theptetnentddatonrcthde s thefuseof assisiedyGRSraphic
00 1(@-nGEES.S)C é:ogrdtilngées, that are currently in widespread use in cellular
nasets f\l/luﬁipf'e positioning methods can be supported for different

[0088cess n8thoekssigeheging] fubcidonkmite beopanitinkdiiaddiffadnmtiydhom (yet

i - ! d ti diff -OTD), idle .
o R SR e s Al A B
attachciogitioniafennadoyrtphbic Covrdinnty sl dgaaiple, fasrefindtbn the STA.
actiaRF islandard 802,11k oy AEIIFaBE@_f’gi%ﬁ)a?T&é@%@d %g@!@%g/\st%fgim

locations, cell site, or sector information and timing advance or roun

funghion ahd% SUHEERIEMB IvRNEHY J5ichaiptrBRImpishcdrttmveying hedatisep the

AP infRrmation hayr beanpakt %H@Fé)@s@%@él%n%ﬁé@@ﬁd@iﬁaﬁg”(&g., every
would pote that any format to conve% geographic coordinates can be

few feeon iSO PPl PRE BRSFRGTES Cdlita EeREFE Pepdthigrnsolicited regular

lec;i'fﬁdﬁp_i@@dﬁi?ﬂgiﬁﬁm&m&m&@w.nmwm%?%ﬁﬁﬁﬂiﬁfﬁiﬂﬁgn at the AP
nctions. illustrate, It Js possi (O attac ocatlon InNfoymation _to
ma—*{heee%%%%@& @gﬁ%%an%hﬁg ‘f e ‘%?K‘%%‘?B&W?&LL}%‘& fhe already
hasemesgencybbaltcanst (23tsigaal dctio §TAGatesismA, Hadd-dletehe STA is not
ger would be

functionalit ‘W’Iigpout an,emergency call. A ample of the la
rea PR A SO B R G ST A PO T Bl
[008%riodicaBerexppeplergufdvsizachabis) folchhatiparnindbtaiddh reporting can be

HaskaigN A PREIEANGNi8H BY HIRBIGIAY.SOHIAL JOGANONLEPAHNAPY fork, i
uE;eSTA to the A?)Ig. nginta]]nﬁlng %ca%én % ?mﬁﬁét%gnsgt t CgsAlB Emay e Xepwork, m
parplistete Brdpessing sagnlatene rsTuitemathe emergency call, the AP
[0089P30Y  As such, the position information can also be provided to location services
(LCS) applications existing within an interworking WLAN (I-WLAN), public land
mobile network (PLMN), or in the STA. In addition, the originating party’s serving cell

identity or serving AP identity can be provided to the LTS client.

{0054] C. Extend the 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.
[00566] 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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has a reasonably recent estimate of the ETA's position, such that the STA

is not required to explicitly piggyback its location onto the emergency call

request. [0052] For example, such stand-alone STA location information

reporting can be used to allow implementation of location-dependent

services in a WLAN network, in parallel to addressing regulatory

requirements. [0053] As such, the position information can also be

provided to location services (LCS) applications existing within an
[00RTErworkiFigwe AN ghavisan R BEtierzed0on SlilelnedRd BN TS frame 400

t itk iginati riy. ry y ity or servin .
B L e P o R 3 ction
W@x@ﬁﬁ@%gr%@mﬁ@és@rﬁﬂgéﬁ?ebnaﬁmmhaubﬂ@mdm:l[@@i@@j g\protocol

versteAdaIgRIESArame 300 s shewninriguwredThe RESdrane 300, gistribution

includes a frame control field 302, a duration field 304, a receiver address

system) fhd subBeld dafisminendageebiisls) 4Rl aowradtrs ey vienptely 422, 2

reti9ORGfeId T dhat Mo f0HaRsMilANAPTRIEN0Y, CANISRBRIS Sibfield 428, a
exé ded ETS rame 4 Ocontalnl%féaﬁs ecial signaljing flag_as shown in

Wiraq drauressdd avasn A8 R &Y et ARINTY Rt G43hown
[0oBBFigure 4B.e-9408BKE E@E@iﬂﬁeﬁﬁiﬁﬁé mﬁ}&?@g&i mﬂﬁwfﬁ’l‘s frame 400.
402-410 of the RTS frame 400, are the s as fields,302-310 of the RT
P e 100 4 ol DOV 1T LN BRLR W PSS PRIOR AR 412, the
typecnibdidie ¥l 402nidath seubiap s defid K .ibcl s diog: & thedteceklélsidn the art could
ield.412. a type subfield 414 upt subfield 416, a to distribution
piaég%gf{é%sﬁé%}g g}%e%d nﬁ@?é rgzrﬁ%é) ls%%% :—:?f d l%)ZPCg %arlrji1 o re@réagments
[008@bfield 4F2guererdByshobfiell é24ndebWER framagdhtein culdiiniladR6ne control
d iel i ivalentRri EP) subfiel
s B AIRT38 VB ERIGRT o AR SRRy o

FCR8eldcAfBitThamunys FAMeLon trsisriiar ibceritienfée tive amsergencyitall IE
258N Heda-therseireol Xarsion subfieitiAdd 2% xtended RTS frame 450 are then

required to stop any transmission attempt for a pre-determined amount of time to idle
the wireless medium and to give the STA in emergency an opportunity to transmit.
[0060] In one embodiment, upon receipt of an extended RTS frame, the receiving
STAs enter a modified backoff process in order to give the STA placing the emergency
call a higher probability to succeed in obtaining access to the medium. Two
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
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type subfield 414, and the subtype field 416. It is noted that one skilled in

the art could place the signaling flag in any reserved bit in the RTS frame

400. [0059] Figure 4B shows an extended RTS frame 450, including a

frame control field 452, a duration field 454, a RA field 456, a TA field

458, a purpose IE 460, and a FCS field 462. The purpose IE 460 can be

similar in content to the emergency call LE 256, described above. All

STAB receiving the extended RTS frame 450 are then required to stop
frazey stap Sssiod saspmpisitr the R TdererthiaethadmodnCOBtirete (siep B66). The

backie l@ysfer@@ iy 'Hs@z[l1 %Otﬂé"iﬁ‘% %léx@nﬁ{ggr& “%ﬁﬁ‘) g glr.teu Q{aglr\{:% possible

transmit. [?960 In one embodlment upon rece| ende

badraffnem betenindidTredhraraih bR oplsotgircessigandealbto access
the%&ﬁﬁ%%?ﬁmgn%ﬁﬁ&m@%%n% g highegprobability to succeed

in 0 talnlgg access to the medium. Two implementations of modifying the

[006%tkoff prdbedaskosampie they sheRduiig srecusanks i tmihio S Maving the
emPra6ING tfaqmmg@%yte@ﬂaael@tﬂva&eoﬂﬂ%&iﬁégw Q)e%%ﬂ%i%g for the
ntation

backoC{ r non-eme fency STAs. In either impleme

shopken IBﬁ{éFa%ﬁ () end theo iransmifshaemengseranl (step 512). All
oth@ﬁ @-’EHH‘Q% eYe STASHRNE LD éd&&ﬁlﬂ%@@&ﬁﬁﬂ singthe RISstameA00: ckoff

o e R et 8 2

(sta;aﬂmhe method begins with a STA placing an emergency caII by

gpdlng aI 4}_fsrameﬁé}too %(?snﬂe éﬁe ’I‘% P rece |\é§§ zlt' i?t}.me (step

ame (step 2 etand
. 50&15@@@50@)9 $he b?ae:lmﬂg@&m' todits fee dHsysthe de2dodetefiiimed (stte;p 520) and

traégl%)itér aet @1%5?%%)%5?@ I% %Oﬂl%%ﬁe B%Er%’l‘” Q)@&“‘f%i'dae {1%1&' backoff

the STA placing the’emerge call'to access the me lum prior to a
HmetdesTAL wastinkg ﬁb@ﬁaﬁ?@,}ﬁﬁﬂ loes it istepddif Thparistind thergPrniinates
(st&TBaIgency (i.e., the STA placing the emergency call) has a shorter

backoff time, then the STA in emergency waits for the
064 In general, when a STA enters a backoff procedure, the STA attempts to

transmit randomly in one out of a series of N timeslots. If there is a transmission
-collision, the STA will backoff again and increase the value of N, up to a predetermined
maximum value for N. Before a STA can attempt to transmit, the 8TA must wait for M
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 firstisto
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-



shortened backoff time (step 510) and then transmits the emergency call

(step 512). All other STAs that are attempting to access the medium wait

for the standard backoff time (step 514) and are then able to transmit

(step 516). The method then terminates (step 518). [0063] If the backoff

type is that all other STAs have a longer backoff time (step 508), then the
STA in emergency waits for the standard backoff time (step 520) and

, tran mits the emergency call (step 522). All of the other STAs wait for a

N ﬁ]%ﬁgtséﬁé&%tébfbﬁti BEysrasueyd Hhe AR wanld tricatarmndthess peyameters
- to tHOBTACIRGEHee R ALATHIBIAR 26316 2880 {0944 /A SBREHR IFWREE Burihf normal

enters a %ack rocedure, the STA attempts to transmit randomly in one

Syt GPeF aupR mae thrememrersysalimalataternfisasniiasmaramsors to be

usedilh M&ﬁgﬁﬁ%@mgﬁﬁﬁﬁ&g@éﬁc@ﬂmm &W@tﬁ{]ﬂ% IROAP, as part
maximum value,for N. Before a STA can gttempt to transmit, the STA .
o S5 T ESTE e DA BB TR VAR R L apuration

valegual dhaide of winBBE) Addisg thethedmgelinmc4tl 30RbEq/tartNIementeters

. Q re.are two ways to ensure that a ' r statjon has a greater .
s e e e b e T e, i digration
pargiitetserancoiving theoST harktif teiuesttimin Wi etse cobd isdd sall $TAs in
the HRAISLVA ich Incr e chanees that a STA will be able

eto transamitgﬁfgébg%ﬁ%{g;g?t@ngegﬁs %%g] %]ﬁqnﬁgrm%?ﬁ%%%; there are
[006@eral pbddise masasd for cosiinatidmofitheticst badkeiforal weetmesey Ahich a

sTAiriIReandade asehaukraded Malues f@@%@ﬁ%%ﬁ%&%ﬁﬁ%ﬁﬁé@e@A is

emergency call, such that.these hard-coded values for M an

In eerg R entih eribaienenevcealieg fae Merdddemisnyidegiel hard-coded

defalitiosaiaed/ anek -bkitletiom haARuie theudd AVanRerIgneHiotd® AReans for
- would tégécai%/ send those parameters to the STA by either using

BrogAREIeETiNn Rgekothtimands AuFiRg Mesmaresa@mnd all other

ST opeselting. £zd#s teatldhgedmangency call-related configuration parameters
to be

(00671 D.  Mandated switch-over to another radio technology for dual-mode
WLAN STAs (for example 3G and WLAN)
[0068] In case of an emergency, a dual-mode WLAN STA will attempt any

emergency call first on the cellular network, instead of on the WLAN. This is in
principle a “hard-coded” procedure in the STA alone. A method 600 for implementing
this procedure is shown in Figure 6.

(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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used in case they need to set up an emergency call. One example is that

the AP, as part of the Beacon or Probe Response management frames,

sends other BSS configuration values to all STAs in its BSS. Adding the

emergency call-related M and N parameters is a natural extension to

these. For example, 802.11e QoS-related configuration parameters per

access category (backoff values, windows, etc.) to be used by all STAs in

the BSS are signaled today by the AP using a similar mechanism. [0066]

- emepgtnieyt enBandie actbrivinatwnréf(ttepliBOBAK SechTd ineposa tiygdnia VALAN,

d.defaylt values for M. and N that it uses normally, and..., ..

e S B e R ey o

[00Terride ftehate conetizeistaiadhaesb@me sldtied, in thetartnioatibn is made

wheSRUHIN ARG UG RRARIAE BRI o, then
Ing the

timesto a STAin eme:é;ency andall other STAs see access to

the meidned PO b8 piDakafeferBldNilibeameszavsthealtatbneicembiogydoon the
cellfeaheioder WANISTES A ar xanpleRGvend WELANIAQ68LINIGRsE, 8189 and

emergency, a dual-mode WLAN STA will attempt any emergency call first

the Birtpeddsrminatesssied fiktéad of on the WLAN. Thisis in principle a
[0071jard-cotieds grageduseripothe SR Alene t4 prethatk 809 fordmplementing.aN-
. Ht is rocgfd rg#s shoglvn in Figure 6. [0069] The method 600 ké%%'ns by the
celliEE iRy ﬁg hi& ﬁss%pagﬁ%%%ﬂ hRtspthedendaetdatinstionrte the
celluhadmedeatiee thesGbN b chpablegbaperailngon aclaluardediark) Obdcause
WLAN (step 604). If the STA is operating on a cellular netwark (i.e., is
e B Rt 0 TP eI S PR ABIA AL EReTELAN.
- [007&lular netieonk forethfentergeathod B0G erEde). (f thataBisltcapaptefefred,
ti lular network, hut is not presently co tedto t
w8 e R 6 W R e etan) o
S“ﬁﬁqbt\n@rwlegmﬁ‘@@@mmgntak@@m@n Iaergsgencplal(Dnttie spitetar operator
conﬁ@mrgx{l%t:eg%%ﬁlaﬁ tg@h%%‘r'%ﬁ) %eﬁwg:maowgﬁ%ar device for dual mode

handsets; (3) maintain a VoIP call on the cellular network or move the call onto a

traditional circuit switched voice channel in case of an emergency; (4) the system
operator signals a preferred local order of radio technologies over the wireless interface;

- or (5) the user manually configures the policy setting.

10073] 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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then the STA switches to the cellular network to make the emergency call
(step 610). [0070] After the emergency call has been placed, a
determination is made whether the emergency call went through on the
cellular network (step 612). If so, then the method 600 terminates (step
614). If the emergency call did not go through on the cellular network,
then. the STA switches to the WLAN to make the call (step 616) and the
method terminates (step 614). [0071] In case an emergency call needs to

[00T8 issuedbyammq%wmmpﬁﬁllbwla{&ﬁn@li@,ml Iﬂ“{@ﬁ@d :
cedure is to have.the han allback onto the cellular modem (i.e,,
IOO'}czegsﬁablish e erﬁ@@%ﬁéﬁ%@ﬁ%ﬁé\%ﬁ?ﬁﬂ%ﬁﬁ} RS cHiatedn %fﬁ’é}%@ﬁ%ﬁauer
[00ZEIl suppdripmeydatlie maibdieldantiey $EAcSS delifiple-albrthe: Wtk that
72] Alternatives, for the method 600.include: establishing a
o o O Y DR e, PAT et A prelv i uP start
trangthithing SOy teigenitol foawiee i Gitanmhtoventindtind e’ emssgaacyntervals.
II; (2) t : fighres, emer call behayiorpn.a
O el S Y S 2 R0 eauest

frarpg| | Gre thRTeltmatnadtenediOh bvadutes edft amte cantradifid d A8 reudtiration field
704SWiHEbEHNQIRE BRANRGHA FASH 9bAN.SMGIACNEY 44 H1S) RYLSieDs OPBERIPH field

signals a preferred local order of radio technologies over the wireless

710irRettarensr @y e fielth Kighgally Bodfigiitds tausonetedetatry 6075 mnd an

- emdByBaSF NG AUIERIIGAION.ANG SREUM YheRRISMPING A0 nEMRrORNGhergency
call [0074] A procedure is mandated that any 802.xx STA seeking to

call L& ZBfidperikateRmsisdy canmslionrnie Kiis2Bbieadsod Harh thepaported
ratd B JBOEBDYNARHNG] ARRE Biis Bl Kend02d 1k aRd BENSOSES MM ing frame 700

wllSElies e etk s T procedur cou be ggeredly

{0078 flag, |Enheadembedanved jrilosrBaBsifiakl, trnbidsequ®acédal® 88 a Probe
RetheesMﬁa%fé%Q%% gvai%lfggg\xl'@ fzqtggrl{arnea% ssz‘agéq %%ﬁ%) -;}r"i)’ority or priority interframe
space (PIFS) priority, to ensure access to the medium. The SOS signal frame contains
new emergency call related elements in emergency call IE, such as 911 ID (e.g., caller
ID), equipment details (such as international mobile equipment identification IMEI)),
network affiliations, user name, and emergency reason code. The reason code may be
obtained by the device prompting the user to identify the reason for the emergency call
(e.g., “press 1 if fire emergency”, ete.). A reason code would provide some ability to
handle the emergency in case there is no way to terminate the in-progress call.

{6080] The SOS signal frame can be scheduled for fransmission 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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[0075] Il. WTRU behavior / procedure in case of emergency [00761 A.
WLAN sends SOS beacon signal to facilitate in finding the caller [0077] A
procedure is mandated in the STA or configured by the network that once
the emergency call is over (or even during), the STA and/or the involved
AP start transmitting SOS type signaling frames 700 as shown in Figure 7
on regular intervals. [00781 An SOS signaling frame 700 is a modified
version of a Probe Request frame. The SOS signaling frame 700 includes
respansible fen pRREr ERIGyATEPANSar BRI TRABVTRG£oardinaiteridacatiore sadimyking
of tHIEMITOG: @eSRuIce address (SA) field 708, a BSSID field 710, a sequence
control field 712, a SSID IE 714, a supported rates I[E 716, and an
0081 ergenticdt 3R 3o T RRERRSIEREM IELPIStEaSOS figneling fames are

sentth@ @eLK0BH g¥csid bR A IRgERBE draliane inConnealiononih BlguwalRB. One
It is noted that the supported rates, IE 716 is optignal, and can '
e A TSR SR GG p IR BP0 AR NG Seb G REAC frame can
be idtiretiond|y: {B{34Qirboene embdditnerNAte (% sighakdiapie eardbe request
defined as a Probe. Request frame sent, with short interf e .
a0 SR Tt G 08 (ST B A AL folill ehis
pur@eeess to the medium. The SOS signal frame contains new emergency

Il related i = :SUCh, I ; .
O e ert e Lo AR AL AP LR e Ao Figure o

Thejaeernimedrory ME genetwolideilia i (sear i dharlidnhegjensy transmit
sodeRsaRCade, Hgyeasa cafe DAy Sh L HIANGI Oy 186 deMicetamping: can

. the user to identify the reason for the emergency call (e.g., "press 1 if fire
-eithgprhe gapcye RERbSS Arba dsRdCaRERELIR: SreiTee sennedpmyidh RarRmergency
workld® @ergesLy in case there is no way to terminate the in-progress call.

0080] The SOS signal frame can be scheduled for transmission every

[00850 mset thedUs fRrmesa e dats Oy FRPaRE A ARG S RISRBR 51 1s set
and ke detpHiad 46 dadianyaGahstiieal the ragd @FaRUOR Mthnds P Siaid A been

e sl vengl ety e o et
transseittiagthé So@diahie)s aneh@bRy 80Pthe weglael returns to step §10. If the end
of the transmission period has been reached (step 810), then the STA stops
transmitting the SOS frames (step 814) and the method terminates (step 816).
[0084] If the SOS frames are to be used to establish a direct connection with an
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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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 -14 responsible for emergency response, radio
resource coordination, location, and tracking of the calling device. [0081]
This is an active probing mechanism where the SOS signaling frames are
sent and can be received by emergency workers as they approach the
caller. One analogy is the emergency beacon in the black box of an

‘ ini’ﬁérﬁlm‘rpro%ﬁﬁ}&ﬂ%@féamﬁ ﬁﬂflérQQd'EﬁL&lUi@élvﬁl{ f@l*x% Bﬁm%ﬂeﬁﬁexacydof the
isting MAC frame, for,example a prohe request .frame, can be exten

SO AL LA MR HGPE R Bs A o S ApRes afer the

- em{pP82y calkih odeBRdosntilizingsmBE Srsifnatinecbiame ISOBMiBs in case the
i he user.makes mergency call f a STA (step 802). Th

e B N R AR o W s B ol o come

in tasplerae tedbercathe SOS frames can either be sent as probes or be used

[ooipestablish) g directcqpnection. gg@ AR&Mesgency; warker£51en B0B): 1 etween

[0088] If the SOS frames are to ent as probes, a transmission perio
theigmerzaney avaekeranhtioncil leridestulisbe the enitbesher eranirinssioge of each

othReriegassaean geaghed Gien@kOkhe transmission peds %ﬁé{ib%t)nke the

ended, then the STA continues transmitting thé SOS frames (step

extgpdeth 8 FRitoac desrribeo shoy Sirocanansteon Vot iHBig s hisdBrazsfod.c., the

othBasPasRvaachag(sten &LRkHban e T4 %I%%hfé%&é?%a’ﬁ%tml%s better
frames_(step 814) and the method terminates (step 816). [0084] If the

accegs &orfhim bandwitiie ysed to establish a direct connection with an
emergency worker (step 806), then a determination is made whether the

ergency worker in within ran eoft%gégA, step 820). If th . )
{Oogﬂergen%‘work ?tlg?%t ﬁﬁﬁ?z%éﬂ‘(}& e ERNeREn cgq'egaﬁléﬁfﬁmamy
to hrarBmittiregesO)S trdines (step 822) and the method continues with step
EOO%%P' It the(ﬁlrgg r‘gleg%l\[égﬁ%%rclglyvghégtrﬁﬁ%%g ,t Q e maintaing an active
“connection to the user that initiated the emergency call for a certain period after the

emergency call is over in case of call back. This functionality may be transparent to the

user.
[0089] IIl. Functionality in the infrastructure
[0Ga0] A, Proxy function
- {0081] A method 900 for determining whether an AP needs to act a5 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 aceess,
-16-



(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

-15 initiation protocol (SIP) once the emergency call is over. The

duration/frequency of the SOS frames are contained in this trigger signal.
[698RHIng théfSBSHAntes afteotithe MM@N{:@@H?}&M@’, pHeYetis Sl'll‘A proceeds

1SS S fr sinc the. emergency call was

e S L e Tehaar et o calas

n?é@ﬁﬁﬂgeimlu@rcmﬂb@do@@im afsbedilatterdiatithe(bieps@T 8240 R(such as the
nelieeiBREoRRRCNBNDEIEE lhe ABHISTOY MOKELAR] S CANBHS: 1o (step

established when they are within range of each other. S
9%k the SOS frames may treat the SOS frames like the extended RTS

[peate descritad ahaveik SepReCHANMSERTIQUres A4, éﬁpa%@ﬁt§eéit%-cégﬂﬁgzrete the

Caﬂglger STAs will not try to access the medium, so that'the emergency c

et icthes {HtheDastvidtd. FousTfB. tetBi (Forcsdanspia thecessary -

fohR) inplrmees o108l bask fupgtianaliiyide hapdie.emeraaney sl 00881 (step
9_ﬁ)ncaen an %mer%e%:é call is est%bllshed the WLAN maintains an active
CONTHALBR B TRE S PR RtIStER & mergency call for a certain period

[08fdi the efferigency caltdsmuerinkasaind @itbatkesT his functionnlity e required
er. [0089] Ill. Functi

S SN T L M
Afedthicing wpethgiantAP ${BAdstepE4Hs Bopreraniple (hetSd AT sheWAot have
St BaERA sHaFoR] ABRUER APPHE 98rSk SPLIB'SR 202N As another
example, if the STA has SIP support but the network only supports H.823, then the AP
can interwork the SIP messages from the STA to H.323 messages to the rest of the
network. In the extreme case that the STA does not even have a vocoder, the AP can
download a thin vocoder client to the STA and interwork to more standard vocoders
elsewhere in the network.

[0095] 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 STP

is one example of a management protocol for [P-based calls, and that other equivalent
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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/H323 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. -16 [00921
proteetie SR had drefideleoesdany tagpabilitistsythEhettedoSd, Algrosesbied is not
limitdiiniherpall gs.normal (step 908). The AP can add location information to
the call as necessary, including the location of the STA and/or the
location of the AP (such as the network ID, the AP's MAC address, etc.)

[oookitep 91Q). Thermethod. thamtesminales (ien, 92).40R931 If the STA

does not have all of the necessary capabllities to complete the call (step

[0093h6), theH AR P ECISAB BB R O PIBEIST ANRBERRE AR HetiesABrpeeds to

estaBINHIQNRIY( SieBRdDenhe APadas eratinn farmaiioninibecal 8%rom the
needed (step 910) and the method terminates (step 912). [00941 If the

ST AN PRSP RB LA (RS B A KRR SR ACRRPAFIRE T 86 vRE SRR Ry i gTom

the Alllyteompled tharemergensis 6ail ) the eurreph enviraRmedte themtbey AByay,
1 kiWiII %Ctt as a(r};‘r1 X f%r the STA (step 914). For example, if the STA does
MO Hrave S| grco St support, then the AP can act as a SIP proxy for the

[0108TA. As Thethatergxampisctivtk SibAchesnStBisenpde butdhaddetvoriiude an

ly supports H.323, then the AP. can interwork the SIP messaggs from
eme R e R o S TRe o P B o A eeency
netvaz_tée MBtM@SﬁAbdoms exdeaded mgm@mcﬁ%smermmm oailoheeldta the
infr&@ﬁ@%%ﬁ?g‘?Jr%)?l?&ttf&ﬁhﬁ%T@kﬁx%Q}e%’%Kﬁ?}%ﬁéﬁ?t@&?ﬁ@sV?ﬁ%dcﬁa%gnated

elsewhere In the netwo 00951 Another met Isthat the AP spoo

emelpenrRaknd: codeTEithbrdhe prmipiematite denaahoiensiefficktherrsample,
in a $HRRAERAIAMEHINRCeRICRIRPEENRY BRI Srode would be the security office.

The emergency network node would include an operator who would receive the VoIP

call, log call information, screen calls, and then place an emergency call on a public
switched telephone network (PSTN) to alert the appropriate authorities.

[0161] - The emergency network node concept can be further extended to include
an autornated node with a direct line to a PSTN. The automated node would act as
voice circuit bridge to dial and connect the wireless caller to the PSTN emergency
center.

{0102] The method for connection to the emergency network node couid 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.
{0108} 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
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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)

calllesstge eno@Nlsr boprobutliliisrle10whe efficientlesh Rersaiskiled Without

the ayt would recognize that SIP is one example of a management . _
thep%%{c%’l Fepsio Rliah RENSRREIRSY GRIEF BETHIRIEME 20795RAd chrgRdpsies, thus

elimid=aiegddelycasedalistbe sacusumerbesiefore, this method is not limited
to SIP alone. [0096] B. Linking an AP to an emergency call center [0097]
Once an AP learns of a STA making an emergency call, the AP needs to
[0184iablish dhekto@pswblyensseatlioontdidn caddrtexpenfedpammitd the specific
<Lalbfromithe ;@é\ h&{?ﬁ{? veral possible transfer mgchanisms to get
® thek!)emergenf:y cal?%r%m the 35\% It%l%é %ga I Ié%steerﬁ; ll’%?eeng%lpﬁ%?{ﬁee ‘Xﬁ‘%nded to

megrnebiThTiemigate whhcagtivowsy Alrking feto abie edi gentee! 01601 heser, the
pr3TEIIRROK ASAVEEK Node.concent %nxggc%@go@gﬁ%%%pqﬁ@g% Tenarios for

emergency response operations center with man-in-the-loop ca absi ity.
CMPFRLBATR GRS BN IR OB wEaR Prssikidite MeaddsbeitiingeBRS$)ipr home
seci@iwaskdaliniedd0 AR INashUEiLe SRRHCRIoRdRRLEX oNifhes (that can

university campus, the designated emergency network node would be the
be Eifigaetp g

bieraparrrAeded aRoMeraahERReTABP AR pRgreency call,

theplesihdhemergseanatiwedenote Wad-RetBerse I OHisBeudiBe call center
emer en(;{ea etwork noﬂe would include an operator who would receive

W BT S RGHER e RS BRSSP 0 seart sending
emenergsneSdtaonea, pukliccsividhadtelephone network (PSTN) to alert

01‘6' appropyiate a tf}grige ) 010&_} The emergency network node concept
[ S ag% be furthiar %%Léxn g et%hil%%fua ed eqemen S%ﬂ;})g present invention are cPascnbed
in the preferred embodiments in particular combinations, each feature or element can
be used alone (without the other features and elements of the preferred embodiments)
or in various combinations with or without other features and elements of the present

invention.

-19-



an automated node with a direct line to a PSTN. The automated node
would act as voice circuit bridge to dial and connect the wireless caller to
the 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 £ and the emergency network node.
%3]5 'cl'lhe function of the emergency network node could be extended to
[

nclude cal ésn'ding, call handoff, and roaming coordination. This

functiopality woldy pregutharize Jesources, i ORBRbIL AR (ARs Rdjagent
to the AP serving the wireless -18 call), so that the caller may roam
witheutlosprgithe wireless connection and without the need to reestablish
a new emergency call when moving across AP boundaries, thus
eliminatirgtityplieefered ladin mamereeigen ey ufo F0dn dheeensefs; of
the present invention can be extended beyond the specific examples
illustradetiraiove. Wortisx dra phefetiv! préisentiavention aan e sikddnded to
mesh networks and ad-hoc networks. As an alternative, instead of a
humaritu§eposs rastitnvehtivbeaip eraiaeped defite access technology is
maghine-t -mac@ige usage scenarios for emergency handling with
WEARS: @Oﬁ%‘l}ﬁo TS BT B sy S0P ETFhIE auscsritbyetens,
I.e,, @ WLAN is used in place of hard wired telephone lines (that can be
cut). In this example, instead of a human user generating a WLAN

emergenayalle e DO ECH Y NS GRAIPH80 %E@é??t%&o%%’(fqt%%@’

call to a security call center when someone breaks in. Alternative

home Rl SYSIEMGRHK SIAKSRNHING-SIRIIRALY 0 fahasaS
described above. [0105] Although the features and elements of the

present invention are described in the preferred embodiments in
particular combinations, each feature or element can be used alone
(without the Gtherfietier esf arieieldmertsaf thie préfane dhentbediments)il

includes communicating an indicator in an information element (IE} in a medium
access control (MAC) frame, the indicator identifving the emergency call as an -

emergency call.
3. The method of claim 2, further comprising receiving a message
indicating the preferred radio access technology to use for the emergency call, and

wherein the selecting the preferred radio access technology is based on the message.
4. ‘The method of claim 3, further comprising communicating location

information relating to a location of the WTRU, the location information including an

internet protocol (IP) address associated with the WTRU.
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or in various combinations with or without other features and elements of
the present invention. -19 Claims What is claimed is: 1. A method for use
in a wireless transmit/receive unit (WTRU), the method comprising:
selecting a preferred radio access technology to use for an emergency
call; determining whether the preferred radio access technology is
availahle; a%n res on\?f to a determination that the preferred radio

access techndlBGFFROSIATR. HiATHtThEe AEGBRE AN ehnglas is 2

referred.radio access technology; . and in response.tQ a determination
B B S e S R N B e
RERGEECRRY. SR MEiNgiBpyalternative radio access technology. 2. The
method of claim 1, wherein the placing the emergency call includes
communicating an indicator in an information element (IE) in a medium
access control (MAC) frame, the indicator identifying the emergency call
as an emergenoyi«aid 3f dhemeihadioti)aiFdafwihern semprsIngeliular
receiving a message indicating the preferred radio access technology to
irsérfdpghie emergency call, and wherein the selecting the preferred radio
access technology is based on the message. 4. The method of claim 3,
further comprising communicating location information relating to a
locatiop of the WTRU, the location information including an internet

protocdl (IP) HFRLEssebalamwitkre Werrreieseisafndsrmpiedyds an
im, 4, wherein. the preferred radi nology is a cellular technology.
T S Ao A ikt dia s o

techrology is a cellular technology.

g. The method of claim 7 wherein the cellular technology is a 3G celiular
technology.
9. A wireless transmit/receive unit (WTRU), comprising:

a processor configured to select a preferred radio access technoiogy to use for
an emergency call and 1o determine whether the preferred radio access technology is
available; and

a transmitter configured to place the emergency call using the preferred radio
access technology in response to a determination that the preferred radio access
technology is available and configured to place the emergency call using an
alternative radio access technology in response to a determination that the preferred

radio access technology is not available.
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network (WLAN) technology. 6. The method of claim 5 wherein the cellular
technology is a 3G cellular technology. 7. The method of claim 4 wherein
the preferred radio technology is an 802.1 Ix wireless local area network
(WLAN) technology and the second radio technology is a cellular
technology. 8. The method of claim 7 wherein the cellular technology is a
3G cellylar h . 9. A wireless transmit/receive, upit (WTRU),
compritélhg: ta?%r(?gé?s{%}(;?g:%f%% f‘é"? e Fa STt 69’98%@%’"1 to
teahncing o 498dRb: A0 SsaeRay AL AN I MR MNRINEr g,y
preferred radio access technology is aval ab ; nd a'transmiter
porfigursal daiRlacs s %E%Eg,%%&%&ﬁ@&}*&%ﬂ%%ﬁ% dio agcess
technology In response to a determination that the preferred radio access
technology is available and configured to place the emergency call using
an alternative radio access technology in response to a determination
that thépreféfre dWiERIO af css:taChvdlaginisirovdiRiiableha] ke a
WTRU of claim 9, wherein the transmitter is further configured to
sesirsuriierfieuwsedineicatevin anmaferenativireliomdit (MR dred rrediurmrcess
access control (MAC) frame, the indicator identifying the emergency call
HSURI8R ey Eifcy e s 1MFRW TR Siccraieran, Rirrereh themiemigd to

fuphe&com rises giorecelver g_&lrégqqur d t% receive a message indicating

{6 Proferad Fadio  BAEse’ REHREIBYYHEURR F5rhi&shergency call, and

wherein processor is configured. to select the preferred radio access
technology based on the message. 12. The WTRU of claim 11, wherein

the trapsmitteyisfurthercenfigured.fe.communicatelocation nfesmation;
relating to a location of the WTRU, the location
to commumicate location information relating to a location of the WTRU, the location

information including an Internet Protoco! (IP) address associated with the WTRU.

13.  The WTRU of claim 12, wherein the preferred radio technology is a
cellular technology and the second radio technology is an 802.11x wireless local area

network (WLAN) technology.

14, The WIRU of claim 13 wherein the cellular technology is a 3G

cellular technology.

15, The WTRU of claim 12 wherein the preferred radio technology is an
802.11x wireless local area network (WLAN) technology and the second radio

technology is a cellular technology.



information including an Internet Protocol (IP) address associated with the
WTRU. 13. The WTRU of claim 12, wherein the preferred radio
technology is a cellular technology and the second radio technology is an
802.1 Ix wireless local area network (WLAN) technology. 14, The WTRU
of claim 13 wherein the cellular technology is a 3G cellular technology.

15. Th TRU) of lﬂ% 1 herej referred radjo technalo y Is an
802.1 Ixév/t//lrg(tﬁss I\'gca are%avée Woi&( &%{) AR B ‘?’&éﬁfﬁﬂf’ﬂﬁg 5&68niC
radig.iechnglegy is a cellular technology. 22 16. The WTRU of claim 15
wherein the cellular technology is a 3G cellular technology. 23
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