[0001]SUPPORTING EMERGENCY CALLS ON A WIRELESS LOCAL AREA NETWORK
[0002]FIELD OF INVENTION [0003]The present invention generally relates to wireless local area
networks (WLANS), and more particularly, to supporting emergency calls in a WLAN. ' :
[0004]BACKGROUND [0005]Existing 802 technology (802.11 WLANSs, 802.15 wireless personal area
networks (WPANS), etc.) traditionally does not have to support emergency calls like cellular does. For
cellular, support of emergency calls often resulted from regulatory requirements imposed on the

terimology ﬂi therefore Wid%lm' ﬁpﬁﬁe #Eﬁ?ﬁﬁ é? é'ggﬂ played wireless cellular networks
and handscgg S%pport for emergenc?ca S ilr?v% VES me?rig/ a S’W §c s all communication layers,
especially signaling support andAnVaIRBIgBSS daCiaie 4 RN EBEWIOREXistent for 802.11 and 802.15
technologies. With the advent of voice over Internet Protocol (VoIP) in WLANSs and increased everyday

usage of WLANS, support for emergency calls in WLANSs will become necessary. [0006]Even "fixed"
VolP phon&88Rlice offerings for the reskiditll GFIREVBAVEIMMited emergency call support. Number

location infgiafion canl gl beagkedBya sigpaithet in apublicsalel. answering point
(PSAP), call back is not always possible, and adgress_ registration may be requwec?upon pm-chase of
the equipm@htAN e BERIPRSREABIAT InOvetrRPOrHiaw toostiym ctheadimirgetyAddll 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 weks in ugdatin the information at the PSAP. In addition,
some user Oﬁ%ht not update their registrati@lﬂf& SN a timely manner, if at all. [0007)This

situation wipesis with rRerermelsility asreaieddoy YoIRrpAne BHsing WHANS YMAN pased VolP

hones can work from any location and the user can _
P | networks %PXN s), etc.) traditionally does not have to support emergency calls like

cellular does. For cellular, support of emergency calls often resulted from regulatory
requirements imposed on the technology and is therefore widely implemented in most
of today’s deployed wireless cellular networks and handsets. Support for emergency
calls involves many aspects across all communication layers, especially signaling
support and mandated 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. 'l

[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 fegisteréd 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
informaftion in a timely manner, if at all.

10007] 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
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be expected to roam seamlessly between locations, such as from an office to a home to public
hotspots, etc. [0008]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 unknown to the network in a nonproprietary manner, even if for example, the AP's

identificatiog Gap&asd ¥ohe sl eEaiRRA ) 5 ARQALEHISLILPASSIDIE A0 maphe callers location in a
nonproprietary_ manner. [0009]In regard %o admission, a %%’t y %%%ggmgﬁgr%%yap%g\%ﬁo
emergenc ?Fﬁ?ﬂtésﬁblishing an emergency call if the caller is not authorized to enter the

network. Thieoosimal capaegtismororedyie;Retwaed 3 ShA AR AL A RIUleslhg STA 1Q.gend an
Assomatlo%ﬁgest followed by negotiation with the AP I;irlor to associating the STA'to tﬁeu}kP. If the

STA is una oorticar&atsr HORE RO AG S ARPRETBER it aiTRishinAd Icsrg a5 e tadiagiacdse, entire
associationoprpsiesiiie: todetesrpinec ftrudbenanmilad Asaresamie o 1his tyRa of difficulty, if a

STA does not have the proper password or authentication credentials to access the system (if the AP
is configured t0 ag ﬁi?%‘%ﬁ%%ﬁbﬁ%% W%ﬁﬁﬁ@i@%rﬁ&%’éﬁﬁ&%ﬁ derrihgn fagees@ample
with a privatethotépdher enttitpristiafidesraAy thediPewilkhiunihs ralusenbe STHAs assogiation
request. _Butrgvle.lr{g3 if the InSaTAeQras t@e p:i]?pfer passwoyd ofélaut ntication credentials, the AP could still
refuse adnittance Tothe NetworkBased o its SoRrY tred Axim ANeEtHRaR R riosi cRagHEr$ein this
case, the rig¢tegesisionoisthd st Putoeichketly adesitihisnensprigsgenta-ealbéatitre; Righgst.priority)
and to discgm#y?c%oﬁ&q{n%@sting 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

technologyl@@8htrast this wigetdsopdrassivmfeigiiljanaysigmn WLAN chaamt sevicersammake an
emergency,gal-even igenithout d, SUMMARY [0010a]According to a first
aspect of the pr%iﬁe?\%%\%%}é%%%%& igans?%%é% %arinpéqtdﬁ% %ﬁ%@les T W%&?&%?&?ﬁ&%ive unit
(WTRU), tHretisite d eonnstrmmh gordashiom prakedonitharvetiulaf Batwnd lrcARragnisatitg @itk an
Institute of Elecfiical an cidela] i mphlant.nejwork: receiving an indication
via the IEEE 802 com %ﬁ%ﬁ%ﬁhaﬁ?ﬁgﬁé%%ggogzggﬁr%%ﬁe \)E\}cl)erfg%%? Bzf%()rﬁflsgvgr cellular
network Wiﬂ#?%&ﬁﬁgﬁﬁlﬁ@ﬁ?‘%z&ﬁ taeldmiindicate thet REE8tgwpaplimetgwivyardlis not

available tqKeees5 406 WBSIBLBEKICa - ARG NIlialing.the, ¢ 8&&%&%8@&&%%5@& ellyannetwork.

[001 Ob]Accgrdin to a second aspect of the present invention, there Is provided a wireless

transmit/reé t (R R EFAEHL ASHYE DR ebdiBicubimalircd®é donmmonicare Withrrapettular
network angkasvioeditztexphEifititRcaddReaHRMIc S &EBIRRE @é@ﬁﬁﬁﬁ@ﬂﬂ%%&&ﬁ%ﬁi{égg da
at the

receiver conf%gdt_{red to receive an indication via the IEEE 802 compliant network th

compliant AEfork TS B DU HHES RSP HEAORRAHE REARd 36 BHakhavérey eammiterein the
processor iwithnfigrivetsthdetetrinmtaapthe/fiiik SU2:00HliaaPReWERGiS PRiaYaiigbleriorocess
the emeroengy sali AN IRLate A1 SN 9PRY SR YIS Sl Ok, - authentication

credentials, the AP could still refuse admittance to the network based on its configured

maximum capacity for voice users. In this c_ase,&the right decision for the AP wouid-’ne

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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[0010c]According to a third aspect of the present invention, there is provided a method for use in a
‘wireless transmit/receive unit (WTRU), the method comprising: communicating with a cellular network;
communicating with an Institute of Electrical and Electronics Engineers (IEEE) 802 compliant network;
receiving an indication via the IEEE 802 compliant network that the cellular network has priority over
the IEEE[@D@2compliant network with regardstoMR@mR&rgency call; determining that the cellular

network | vailable to prqcess the emergenc ll: and injtiating the emergency call using the
IEEE SOEB(égﬁqagliant net‘@v%’r%f.g fBélB A{ﬁgg’(t)rad%%mﬁ%é gabcuﬂﬁ%%%é% tfﬁg’ﬁﬁe%%%? iﬁ\égﬁ%%‘ﬁ?there is
providednzctiivdldes trensmid/receieesuttitn@MftReteseMprisi(iy TR pro céssarathodigumadrisigammunicate

with a celbiahstigns anmansiivie. I Flectical and.rleeuan'ss ERaleer HEERLAGS pomplant
network; and a receiver con |guredato recelvé an indication-ia enl g 2 compliant network that
the celluReeietwosk PragpméorifyIE) (82| EEERGRcoetwlidnt ressvongwith rsieatdan s ehvergency

call Wheﬁ‘f’ﬁtﬂéﬁﬂ%‘ﬁ?pﬁﬁ%{ﬁ iﬁe%ﬂ@%&?ﬁ% detaimips Bl @&F%@W@Jyﬁ%ﬂ?ﬁ&% bayagable to

process the emergency call and initiate the emergency call using the IEEE 802 compliant network.

[0011]EretiBdin esiaverthe igresesirndentioreprpeaes vakiodstsyaiaimppbratibs HspectTor enabling
emergency£lLbhandling-suRPRst Witk 8% b and 802 4 SEhPQlAgy - 3AME-af mﬁi%}g%%'s pertain to

new L2 signaling messages or infg! !nation elements to indicate emergency calls to APs. New
procedufEREEERN e REbFRE RS TeHdaaReBY8Hbsed for emergency situations. In addition, procedures

for dual-moden(WLAN apchagiaend gasesationRiesehouibipdaanairian3Gheelidan,inplementations

are addres_sgd. Becauseié?me,rgency call re%uirements are. often coupled to regulatory reguirements on
location YEEOftRg BREBLRTEREn PRIt ko OMBAHE &in i siGHARSEProtdtiseed rddroposed to
allow requestingiand refringehgeogaphic pagitonsdnieaW LANIReiesk. ahlde istiamigformation

b led t I be implemented tely. [0012] A benefit of a STA bei
able 1o 0GR Sh EHRERGRESPCATI AP S OTEA 54T S TE KA AN the AP (0

distinguiste hbenEd T8 8T Acthaliinshetiebtie dtat ahe ABY { . eonsbituit fellovwk dgul ariagsp oiation

procedures) a2 e dnelshoud be.admitied nder all creumstances, legardiess, of how the
network Is con |gure§ &.e., bypasgany securrll%y t%qu?femén S0 admitan emergency c%’ﬂf%OOlB]ln an
embodinendcwdeviceor identiffiiy 30encargbaay oetivierla wirelessvedabirraa meowenk theludes an

i”dicatore%ﬂé%%@%’c%l?%ﬂoa%%t%%%r%@fé’eﬁéﬂ-cZﬁ%§HfE‘Eﬁé°Jeﬁ%&P§e§\x9M!ag or an infounation
element. [0014]In"an embodiment, a device for reporting location information of a station in a wireless:
local areBVAEgiork inclutiesulieedtion tinfdinraich diethe [Doss)inzyreimbodintens aravédhod for placing

an emergeneyCalbYs@ BT A MiBless transmit/receive unit (WTRU), the method comprising;
communicating with a cellular network; communicating with an Institute of Electrical and
Electronics Engineers (IEEF) 802 compliant network; receiving an indication via the
IEEE 802 compliant network that the cellular network has priority over the IEEE 802
compliant network with regard to an emergency call, determining that the cellular network
is not available to process the emergency call; and initiating the emergency call using the
IEEE 802 compliant network.
[0010d] According to a fourth aspect of the present invention, there is provided a
wireless transmit/receive unit (WTRU) comprising: a processor configured to
communicate with a cellular network and an Institute of Electrical and Electronics
Engineers (IEEE) 802 compliant network; and a receiver configured to receive an
indication via the IEEE 802 compliant network that the cellular network has priority over
the IEEE 802 compliant network with regard to an emergency call; wherein the processor
1s configured to determine that the cellular network is not available to process the

emergency call and initiate the emergency call using the IEEE 802 compliant network.
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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 rebwoyk, then theRdiergeRcyrcal is-eatintechanihaipdLiv[a0kclnam asphadipent, a
method for Ioca%in a ]';éer placing an en% rge gggall from a STA on a WLAN beégeins with the user
placing tAP&e %‘gﬂ}?g’ o SHARETA? RN Are it RO STA for a

predeterfunedqiatiogaipicats pdraieky thevehiesgandingigrakianes cdarhatiosailkeskhy; an
emergency.wc rkg&%(% Igcatecéﬂg les\(/ir %\?%]é? Inrgg mte)é)giilrgent a eth%d for Iocating a usgr placing an
emergency Calf frans 8 BPAEH 2 WEAN DEgIRLGeRATSS T Coftah P asE ANy FehTeRASA the STA.
Emergeroy sigraidramesat@tansmitiddifmonpthecirdsafiet ahe:kecedee (Ml AN emérgeoay worker. A

determin on |§ m Q r the eme Vi ker.is within a predetermined range of the user.
When thge%mgrg(j)er?gyé %Q%raisg\%ﬁ%? ?#ggpfr}gtfé}@ﬁr%ﬁ e I\}Irygflngeg?i ag %Se%liecﬁd%gscst?gh Etween the user
and the emergsey Wworkerisarealslisthre @0 T8)inlet mivadlatent, raqwiethea foosujppatitng an

emergengy Gahingg éﬁ’é&ﬁé&%ﬁ@ﬁ%a‘?‘@%&%ﬁﬂ %ﬁ%@@kﬁ}{@?Je%&@@%é’h\ék}é@gJ he

emergency call s received by an AP on the WLAN. A determinatior is made whethe TA has
sufficientCablanlified ss Emplé PR Bt ctrogtahiq e FPoastinag I\ErdRY futtrasis T the STA
does notRayesuisisntcarakiiies tpcampisiethe gmagenassl-IRRLA AR sphadipent, a

method for maintainir;grlocation information at an AP for a STA in a WLAN includes receiving location

informati&fPtrdm the STREAFIMORP Y Bstimgisetfoldbiviim fmstermeay gl Apthmooope an

embodimegtc & meabeskignan i ipgationiafoRiatiomatanmi et in eMLAN hegins with
the AP poﬁg?nqéhe STA toﬁifc ive | Caﬁié)? iﬂfoimatioin. The location infojniation is reported from the
station to° HoH lg'%d’l?grg LE-Srifenle follow regular association procedures) and a STA that

should be admitted under all circumstances, regardless of how the network is configured
(1.e., bypass any security requirements to admit an emergency call).

[0013] In an embodiment, a device for identifying an emergency call in a wireless
local area network includes an indicator to identify a call as an emergency call. The
indicator can be a bit flag or an information clement.

[0014] In an embodiment, a device for reporting location information of a station in
a wireless local area network includes a location information field.

[0015] In an embodiment, 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 1s 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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[0021]In an embodiment, 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 poordp the ndn mfgﬁdﬁye‘ﬁﬂ'/&m@ﬁa@]ﬁRlE&ﬂﬁ’é%H?ﬁl@iﬂq@&T@l&@aﬁWMGS [0023]A
more detailed u lggtandlw ofl\p% mvenUoR ay be h d fro the followmg d scri |or?é;3f a preferred

embodim ﬁ’fﬂg%ven >9 way of exam lélsa‘ﬁa eeuﬁﬁﬁgrsf(l)n mec%mnfﬁ Sionh Withthe sc ompanying

drawmgsEmIagamy [0e24] Figurs ﬁ@mﬂm@tmﬁﬁnﬁmtﬁt&ﬁﬂ&rmmmtmmqmmlsdlc(MA(é) frame;

[0025]Fi e2 adla ram ofaM frameW| |tfla ndlcatln an emergency call: [0026]Figure
e 28/% diadram of a MAG 1o g, A emergency.

s can ewe enc ocate
2Bisa dlagra fanin ormatlon element Z/LES c%tlnefan emergency caII

[0027]FighreuSeis a diagram of a standard ready to send (RTS) frame;
[0017} In an embodiment, a method for locating a user placing an emergency call
from a STA on a WLAN begins with the user placing the emergency call on the STA.
Emergency signal frames are transmitted from the STA and are received by an emergency
worker. A determination is made whether the emergency worker is within a predetermined
range of the user. When the emergency worker is within the predetermined range, a direct
connection between the user and the emergency worker is established.
[0018] In an embodiment, a method for supporting an emergency call in a WLAN
begins by placing an emergency call by a STA on the WLAN. The emergency call 1s
received by an AP on the WLAN. A determination is made whether the STA has sufficient
capabilities to complete the emergency call. The AP acts as a proxy for the STA if the
STA does not have sufficient capabilities to complete the emergency call.
[0019] - In an embodiment, a method for maintaining location information at an AP
for a STA in a WLAN includes receiving location information from the STA at the AP
and storing the location information at the AP.
[0020] In an embodiment, a method for maintaining location information at an AP
for a STA in a 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.
[0021] In an embodiment, 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



[0028]Figure 4A is a diagram of a RTS frame with a bit flag indicating an emergency call; [0029]Figure
4B is a diagram of a [CS frame with an IE indicating an emergency call; [0030]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; [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
transmlttlng and using the SOS frame shown in Figure 7; and

following description of a preferred embodiment, given by way of example, and to be

understood in conjunction with the accompanying drawings, wherein:

10024} Figure 1is a diagram of a standard medium access control (MAC) frame;
[0025]  Tigure 2A is a diagram of a MAC frame with a bit flag indicating an
emergency call;

[0026] Figure 2B is a diagram of a MAC frame with an information element (TE)
indicating an emergency call;

[0027] Figure 3is a Siagram of a standard ready to send (RTS) frame:

[0028] Figure 4A is a diagram of a RTS frame with a bit flag indicating an
emergency call;

[0029] Figure 4B is a diagram of a RTS frame with an IE indicating an
emergency call;

[0030] Figure 5 is a flowchart of 2 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;

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

[0083] = Figure 8 is a flowchart of a method for transmitting and using the 808
frame shown in Figure 7; and

[6034] Figure 9 is a flowchart of a method to determine whether to apply a proxy
function.

[0035] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0038] Hereafter, the term “station” (STA) includes, but is not limited to, 2

wireless transmit/receive unit, a user equipment, a fixed or mobile subscriber unit, a

pager, or any other i:ype 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
~b-



[0034]Figure 9 is a flowchart of a method to determine whether to apply a proxy function. )
[O035]DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS [0036]Hereafter, the tenii
"station” (STA) includes, but is not limited to, a wireless transmit/receive nnit, 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- wireless

environment. [0037)The present invention is applicable to all WLANS, personal area networks
wireless énvironment.

[0037] The present invention is applicable to all WLANS, personal area networks
(PANs), and metropolitan area networks (MANs), but in particular to 802.11-based
WLANS, 802.15-based wireless PANs, 802.16/20 based wireless MANs, and equivalents
thereto. In one realization, the present invention is applicable to WIRUs implementing
.a combination of these access technologies including WLAN, PAN, MAN, and cellular -
multi-mode WTRUs. - . _
[0038] Thé present invention for handling emergency support will be describad
hereinafter as beingr grouped into three major areas. This is, however, for convenience

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

{0039] I Air interface related signaling/support and procedures
[0040] A, Indication of emergency calls in MAC frames and MAC signaling
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, a -
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 (conirol, management, or data) can be
modified to include the emergency call indicator. The emargency 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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(PANSs), and metropolitan area networks (MANSs), but in particular to 802.11-based WLANS,
802.15-based wireless PANs, 802.16/20 based wireless MANs, and equivalents thereto. In one
realization, the present invention is applicable to WTRUs implementing a combination of these access
technologies including WLAN, PAN, MAN, and cellular multi-mode WTRIis. [0038]The present
invention for handling emergency support will be described hereinafter as being grouped into_ th_reg
major areas. This is, however, for convenience of explanation and should not be taken as a limitation

of the inveotias} (0039UARivarface salaled sianalo g nPorARtREY 49IA Indigation of
emergengy ca‘_rklis in MAC frames and %ﬁ%& signaling messaggﬂ%%hl]éﬁ%ir%?r%oh%g%ﬁ%}%ﬁe 100 is

shown in BI§ufRe1SarRe 30 Acifs 2 1ot idensaibed akave Ebsownertion ovtha Figeiob/ID fiedd 104, one

or more addfssdiells 4 @baRod: 1sesenRe At SRl LS bl s plcaiRgRleontol field
110, a frame body 112, and a frame check sequence (FCS) field 114. The QoS control field 110 is

divided inERETHERGTGA SRR i Eiwn: RIsiSuMG rorEatefoe Hes afnedesindicated in
U s e Qeumernas e Ky SUIEpUSG e
o g AT P S ol o el L T ey
admit the Weﬁtbecaﬂsﬁng%lﬁr@@@&@@b@@%&@ﬂi@ﬁ}@rmi@aﬁ%}tsmagﬁaing ir(r:wztr?td (E)rydrg faa;ns
o950 g AL NSRS Tomg i ol mgeneny o i)
any locati8hdnzHengihGieldné inative dre adtergerthe RAHTRIZEE ariydithe meshanisms described.
[0043]As %%%Qd&gég%ecgﬁ’lﬁ M&chg%%l‘%gg, ig&%u%egotii%% fc%lzf'ﬁ \elavnqié:rrérency call flag

260, a reason code field 262, a capability information field 264, & location information

field 266, a voice codec application field 268, and additional fields 270. The emergency

call IE 258 can be added to any MAC frame. In addition, the information contained in

the emergency call IE 256 can be added to an existing IE type. '

1004 5] - The emergency call flag 260 can be a simple indicator (e.g., a bit flag) to

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 guickly 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 nged 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 802.11e 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 2 value for an emergency call. In
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are the same as fields 102-114 described above in connection with Figure 1. In one embodiment, a
simple bit flag 220 is used to indicate to the receiver that this is an emergency call. As shown in Figure
2A, one possible location for the bit flag 220 is in the reserved: bit (bit 7) of the QoS control field 210. A
person of ordinary skill in the art would note that it is possible to place the bit flag 220 in any currently
reserved location in any of the existing header or frame body fields in the MAC frame. [0044]As shown
in Figure 2B, a MAC frame 250 includes a frame control field 252, a length field 254, and an

emergenc Ik IE 256 to indicate..an emergency call. The.emergency call TE 256 can include, but is
not |imited§%ﬁ§ﬁ%ﬁ?§%§%‘ﬁt§ REURIEY E’éﬁeh%%sﬁgﬁ‘ Slepafing %@?E\Y SRR fh e fafeld 264, a

location infexramigherididtReteéwaikeanddecladpicatiesefiedd 268 antliagitjonakfielde?sisThe
emergency call IE 256 can be added to any MAC frame. In addition, the information contained in the
emergency call LE 256 can be added to an existing IF type. 10045]The emergency call flag 260 can
be a simpl&fitator (Bg., a bvdapntaniftentdyitnat the call is an emergency call. The reason code
field 262 ingigades the reaseR QLRSS Il (e.q.. fire, . medical eme , etc.)..The
capability inform?atio_n field 264 inqludeé@%%?g%%péﬁ |t||begsag atﬁféég?%\%%&ﬁge @%ﬁé‘rﬁ%ﬁé&@éﬂ and is
used to as3i{ {a-EoiiRailegatiercinimeatpr A l266 kiy atditiss il eoTheyingatie riniasetation field
266 containzflagagation:a e shAmipdngdhecme ency alk The volds,cqdec.application field 268

identifies the voice codec used by the 8Th, and is used In case there is any incompati fySB‘étween

the STA afBXReIRPthadR s b Matdrderessare Riaheptanandimdiva saignedibe diatssen be

included ingpdhe taeneycallE{aa i operator
service ci&ﬁ?gility%r%grmationg%o46] g%g?r?(ﬁ I\%%% ﬁgr;}eﬁs%%c?gr]%%g?ﬁg%lg%@ c@é%gé%{cﬁéﬁég The

TransmisstSRSBEH Batht (PoPEe) s Arlare Honrbe thie srergeaanitall herteradtasiasied
speciﬁcati@naawaémﬂeiﬁoﬁﬁ@tmm@&s@fﬂ@@oaaee%%atée]}ﬁm@w&ﬁ'ﬁ%Q&HPQAEB}%&I?O' in the

TSPEC IE.b definingba value for an emergency call. In cellular systems, a similar mechanism (a
signaling f ’él)“l%tff d to send the call parameters to the network and includes a reserved field to

identify enfetgé@hcy callo:iRo4dBsagabestintormaéigRrgency STA include, but are not limited
to, identifying the STA placing the emergency call by caller ID, utilizing & callback
number, ‘and using known addresses to help locate the STA by the emergency call
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).

{00501 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 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 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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[0048]Location information can also be attached to these new MAC frames 200, 250 (e.qg., in the
location information field 266), in addition to conveying the emergency call establishment reason. For
example, the AP or STA can use the basic service set (BSS) ID, the AP or STA MAC addresses, static
or dynamically assigned IF addresses, or global positioning system (GPS) information from-an AP or
STA implementing this functionality, and forward this information to the emergency call center. It is
noted that the location information can also be conveyed separately from the emergency call
information, %%AQL%ther m%e‘igs aof lgcatin theugmerg}gncy STA include, but are not limited to,
identifying The ST 1S8R THACE M i BEF CEAWG Dther Hest AT FRTmataim SeR YA SB8ETaRME Using
known addmssisaiehedn locatedhe STA by the emergency call center (e.g., using the MAC addresses
of the curre int of aipgg%}r}naeptgor the §g}% ﬁ%uch as the AP or the network ID, or AP geographical
coordinate@%%SO]For examplie: a R &8 signaitng i TEPEAARIERERAS LT ZeB (WREre the AP

can requespthelpositiryroibha BE AcihierSEAonion g fieptidhall ithibe AP, withjtsmesition)One

possible i entation i he yse, of assisted GPS (A-GPS) cogrdinates, that are currently in
Widespre;%%gsgeﬂi# %ﬁ%gﬁgﬁ%@gg I&ﬂlﬁ%?ee&)%ﬁgﬁ%%@ GHS R %‘é‘%ﬁﬁp‘@h%% B¢ different
access neffbIREYihgtueinghetmeozdimeiten o 2ol itk tiipaalifferetior opastivakd|TRQA)abaBanced
observed yme.difference: (EsRiT ).l ] nlink observed time difference of arrival
(2ELOTDQAA§_,_ A-GPS, Univ%rsép éeg)%r%%%%%é{&%n%%%S%rog%a?’n%?g?ravgo gf’ﬁg& cfﬂgﬁﬁ%@estandard
802.11k or¥E THGmedzgrby pinted cthodsths lagent ST Apas tovatitine, patialiealy segtorvinformation
and timingfadvaREEHRS FWINEnR 1l freRsUemMERts Wh eding examples.of conveying
‘location information hav%lbeen p%rticularly mention%ql, onz)g%?ﬁg{ﬁ’l %%E%‘rﬁ%é%oﬁ%fee At any

format to CORYEY HETIEPMCEIRITRietodhs HE (Aieinpisng Heatiterijdormetitfuridiensftan be |

performedringene ReeRINTO BL4ekE QHRICIRAN Mmm&%@@ﬁeﬁ%gomgwg@gﬁ@;@ lustrate,
itis possi%ﬁagtof:ﬂ(f]g attach location information to the emergency call signaling frames whert the STA
S

actually is ASRAgBNESERT, SitalesriRaoe At RAfERSs Hach dhatdthr AT Aitctohality

without anremergénc)eeplicAly pxgepplephitheolatiRmnaiiddie %‘é%&&??%éﬂ&ﬁ%@%@d and updated

about the latest.STA pqsition either perjodically (e.g., every few seconds), polled as part of the AP
backgroun@%%%ration, ?%?Fﬁﬁ%%cggﬁi’rgﬁlﬂéﬁ Dstion P AR BOIBaSPA RepgiE g tapbintaining

location inforedatticd latthe fiEnmeatabin prefivaltiohdepesdanbenrthe. ST A sFussthe sraarggncy call,
the AP alr(%%gg [gi\ aaﬂ?ﬁ-sggf"bl% gg&far]ftmgstggn%te of the STA's position, such that the STA is not
- required t exp]hcny plggﬁaacrfgi sfocation on‘iolﬁ%l?ﬁtérgency call request. [0052]For example, such

stand-alon®&BA locatids fukdribti posispor imoaathentaadh tecdltoyydmpleraertiation ebrvices
location-dpeRenl AERIASR LANLAVARIN G N RaAleLlo HIRSIG/EINRIY: feapirements.
' mobilie network (PLMN), or in the STA. In addition, the originating party’s serving cell
identity or serving AP identity can be provided to the LCS client. |

{0054] C. Extend the existing RTS/CTS frame eschange mechanism and
procedure
{0055) A standard RTS frame 300 is shown in Figure 8. The RTS frame 800

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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[0053]As such, the position information can also be provided to location services (LOS) applications
existing within an in.terworking WLAN (1-WLAN), public land mobile network (PLIVEN),_or in the STA.
In addition, the originating party's serving cell identity or serving AP identity can be provided to the
LOS client. [0054]C.Extend the existing RTS/CTS frame exchange mechanism and procedur_e [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. [ 5;%@ STA at W o tran it a emer ency call transmits an extended RTS frame 400
containing?ﬁ ial S|g GHFQ%%\ %%ﬂdé)&@?féé@ pEterRbRrmaacdiftaining a

new IE as slne\k/knensd%@um ﬂﬂdﬁ{&@&?ﬁﬁ@ quWDBVﬁEaQﬂ% H@é&%ﬁ%&lﬁ%%%?%&ﬁ%%ghneﬁ;s
E%Tree4300T rang%rgntﬁ? %ST%QZ%%%% égﬁﬁzﬁé Ef?é%’ggﬁ‘agﬁﬂ%é @&@%@Es?oﬁ@&”ﬁﬂeld 412,
e Ao T et st ‘“i?ﬂd?i“‘s“”“““ﬁﬁfﬁﬁ%?ﬁ?fﬁf et eabeld 426,
Zurggfleddiztgyﬁjﬁfzq%g)%éig QEE u%/a e%r? nv%%%%%g)agﬁﬁfee EERRC £ gh et <stield 432.
[0058] The Btgrraktgiield dard.be padediv aageresaivedifit]d #26RT SubanindDBubfield 428, 2

Wired Equivalent Privacy (WEP) subfield 430, and an order subfield 432,

[0058) The signaling flag can be added to any reserved bit in the RTS frame 400,

Potential locations for the reserved bit include the protocol version subfield 412, the

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, & duration field 454, a RA field 456, a TA field 458, & purpese IE 460, and a

FCE field 462. The purpose IE 460 can be similar in content to the emergency call IE

2586, described above. All STAs reéeiving the extended RTS frame 450 are then

required to stop any transmission attempt for & 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-eIMEergency

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 permita

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-



Potential locations for the reserved bit include the protocol version subfield 412, the 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 IE 256, described
above. All STAs receiving the extended 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
emergenc #85%%%#% ﬁ}‘agﬁﬁﬁﬂfis[ﬁ@)%ﬁ FlonTithp strmdmtddpbn eemEempSudited RTS

frame, the backofingrsel steniced BogisedPbrCkafbRiaeRaS M deRIO TR dhEStha, Riasingthe
emergenc;gca]g %hl her.prgbability {o succeed in ohtaining access to the medium. Two
implementafions otfjﬁ%%sdi}%%g‘?%é%é&’é’fﬁ RTERE the Sodspircies WeamemeepaicThbRafteme for the
STA placing¢heeinergerioy tallieitireshiothesinhAso er{Rxdgingthening the backoff time for

chorter hadi0hme thas S CEA R ST ARGt FEIBEPBH0 hor i TEPere S 400 o
450 is showméngermreadl) Hae puiiposer dfatiefithedthan ihtodtile the tiansmissipm raesiuns in order
to permit Gl emer call.. The method begins with a STA placing an emergency
call by seﬁsd%l%% g@g@%&%&@%ﬁﬁmg pflg%‘?)l %ﬁ%@é%%?\?e%?@ﬁhﬁ%qﬁ JS*ﬁHrgmﬁzésfkéb 504) and
responds tethes STA it aageatiardrG TS freanes{stéhesnB)iThe hait Koff tipetanariseddyghe AP is

determined; sjbl f type th-of which would permit the STA
placing thg1 é%i%?%%)& %Sﬁg g%c@é@t%geﬁm%ﬁ%?& ﬁécr%egl%%%?ér eI%gt\c/ivugu i%beflog?m*fﬁoow]lf

the backoff%‘}ﬁ}éq &hat the STA in emergency (i.e., the STA placing the emergency call) has a shorter
backoft tineotien the SFAinaRIrgensy walis ] e sherieoad hackallime (sisp240) and then
P

transmits the emergency call (step 51). All other STAs that are attempting to access the &dium wait

for the stard&re HERKBE i é (@ EFs12ansn raitstFanthe standarshickof Hi5 6 @h 6 20 drat then
terminatesttgtegnsitSihe emergency call (step 522). All of the other STAs wait for & longer backoff

“time (step &';24) and are then able to transmit (step 516). The method then terminates
(step 518).
[0064] In general, when a STA enters a backoff procedurs, 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
meximum value for N. Before a STA can attempt to transmit, the STA must wait for M
timeslots. This basic procedure provides any STA an equal chance of winning accessto
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 uss
a smaller value for N, which increases the chances that a STA will be able to transmit
in a particuiar timeslot. '
[00865] 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 2 STA in emergency. A second means is to explicitly signal values for M and
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[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 transmits the emergency call (step 522).
All of the other STAs wait for a longer backoff time (step 524) and are:then able to transmit (step 516).
The method then terminates (step 518). [0064]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 SPA will backoff again and increase the value of N, up to a predetermined maximum
value for %%efor&g&?é%glﬁ empt to transmit,_the STA must wait for M timeslots. This basic

e FORLRRR ST QRS RiCHlY sradithrsePTRIBtES O

procedure prd\eﬁes any
implementtQEs;, SAérbyesitharonsimgstisn st edNesd RREICHAR AN F9ae8EeRIBHEhARGE Of Winning

access to wm. . The fist is to reduce the value of M, thereby giving the SPA a shorter wait time.
The secon%?stgtlc% (é ergmsorﬁaﬁg?@a u’a‘ec‘ir %ﬂﬁ@%ﬁ% g’\él@ﬁ‘fé{ pfrruationmeTeretns Bebable to
transmit inteqshinicaterttieyesiod {0865l themethnck50a] o afaseveiatRosaibIaMeapsfor a STA
to know which backoff val A first means is to use hard-coded yal or M_and N in

& 1t ?rlliﬁ%%ﬂ%@ﬁﬂ%@%ed by a

connection with an emergency ca ?%%%ﬁetﬁ%ﬁ%ﬁ%%%l%%? BB E AR
STA in enfetiascy. all S8duria ineBRSishddnglititpeignainsteatl faidMedd abl N\ HRimthg-AT to the
STA in emgrge I nd those par rs e STA Dby either using

Meraeak el Gy Ricall, $R9dboss. P BRI @’B Tt Jonigra

broadcast or dedicated management frames during nornial systém r
emergencyEAMeIenRHeE Gafifisronies par Srackefé walbesuseddnves secthiybeerddbysell Tapiemergency

call. One exanple Qg%{gﬁé%@% iR the %%og gégj%)ﬁgc%s#lggge management frames,

sends other BSS configuration values o all STAs in‘its B ing the emergency call-related M and

N paramet@f a natfdhesdensrnsis meambmatiomaiphs S0 108 QoSwataenscbpfigition
parameterSheasease-eaieadeedanckafuatyen Wit aaeie LO05 HAEH Py gl PRATIRfe BSS are

signaled today by the AP_using a_similar mechanism. [0066]A third means i5’a combination of the first

and secord ﬁ,‘@gﬁ%ew,\,gh will signal new values for M and N to override the hard-coded
_default values. One skilled in the art could envision additional means for

-communicating the appropriate backoff times to a STA in emergency and all other
STAs seeking access to the medium.

[0067] 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 800 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 802). 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
(t.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
-19-



STA has hard-coded default values for M and N that it uses normally, and if the STA is in emergency,
the AP will signal new values for M and N to override the hard-coded default values. One skilled in the
art could envision additional means for communicating the appropriate backoff times to a STA in
emergency and all other STAs seeking access to the medium. [0067]D.Mandated switch-over to
another radio technology for dual-mode "MAN STAs (for example 3G and "VVLAN) [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 implenfeRtRT IR %%8%@%&&%@5%%6@6@%&%@6@%@@ BYihdluser

making artkeneigeBTy salfiahsbedSh (slan S0RI ARG MimRlioNJ S Mage b ellierdhs 1 is capable
of operatirlrgﬂ% a cellu@:we ork or a WLAN (step 6Q4). If the STA is operating on a Cellular network
(i.e., is currently connetied 1o thECENGRR e r??f;sch}é%’i‘hé’]éq%’r BHIAEe i8I aRatstwork for

the emergwhethealfi{stapcstPa)cyfdhit Gduk heapibie ehopaalinoebwha-ealhda aptwarkahyt is not
presently eenne eo%%cgm%cellul rg tgvor r%h ‘ﬂjhg STA establis eéi[q\algonnection to the cellular
network (step 608) and makes the Smg"eDrgé %xe/‘% SRS RRAY G Pk gerthy ety on the STA is
operating enlulwynawdtiektie BEASTAitohitsHes thethe WA Netwarkiio tmakerthe aneameangy call (step

610). [007Q] After.dhe emergency.c I been placed, a determination is made whether the
emergenc?/ call went tﬁroug%%sﬁ t t(ee%:e utar network (step 612). If so, then the method 600 terminates

(step 614} 08 The emerfenesecat! dithergegostvalligeats the eelistarddtyvarkntiondie WIARwitches to
the WLA I . hod terminates (step,614). J0071]In case an
Mé@ﬂ?ﬁkﬁéﬁﬁsgﬁ t@%%’r@é@gg{] ihe el %E{A ave h%n]e ﬁhag%iaé’ce ga#'%aﬁ e?gf eg%

emergency call needs to be issued by a dual-mode ar rocedure is
to have theeHeHIsBoRam bR -oAtbabi e thiapmryaentyi el ontabisHuber omdighnky, takona cellular

radio link)eRReaLSs RAIPEIBREY SA4 S WRRRH May Janl ¢ Jess el er the
WLAN. [09072 Iternativesﬁ g)r the rryfethod 600 in%%%%? %@g%gﬁg{wﬁg Xa%areof‘éeﬁé}g? man%?g/ted, or

recommendeforder oftiameAidEan dRsgtes mefhar/ 6N brckedeldd) tessalishiogvharaltamhting to
send an emerdaBsy, G@'kb@ﬁbﬁﬁﬁé@%@&e@tpécﬁe”@Ms@@ﬁr&%‘fﬁ%ﬂﬁe&ﬁcﬂﬂ(ﬁ?&ﬁ?'M card or

similar devicg for dual mode handsets; (3) maintain a VolP call on the cellular network or move the call
¢

onto a traf | Er R BWARAERP ISR e ten SFHE 1 3R STREr8PRT efABigENCi s TRy SReTRSpErator

signals a poafigieddeertuiaiafsndieiiecinolegie Smvesthe wirglass intetaee; R o the ser

manually configures,the policy, setti 0073]E.Bypassing authentication and security when attemptin
an y ganégets; ({%51 m%?ntz}/m a l{}gﬂL calis]on tgg cellu?ar network or move the cal%/ onto a PANS

‘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.

[0073] E. Bypassing authentication and security when attempting an
emergency call
10074] 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 2 bit flag, IR, header, reserved information field, or bit/ sequence value
in the MAC frame (as shown in Figures 24 and 2B).
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emergency call [0074]A procedure is mandated that any 802.1hc 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, IR, header, reserved
information field, or bit/sequence value in the MAC frame (as shown in Figures 2A and 2B). [0075]IL
WTRU behavior / procedure in case of emergency [0076)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 #8&hergent; call rkehaxien Oprosgitreis Tasavd kpergdnplved AP start
ransmittinGH@} type signaline /INehdoS6s HRNH S E0E0 R HIENE 18 An SOS
a

signaling ffame 700 is a modified version of a Probe Request frame. The SOS signaling frame 700

includes alfhfé contrd} MERFEBTeATBRBARE IR /e, ST srrondigurns bystip mptiwkrzdbeta source

address (SApdietd E8Br2BSRN ek &L Qra968 deRRE ML TR di/3r 8o BIPoIFe4 1P agHpPorted
rates IE 716, anrgﬁggegr%%rgency call IE 718. The emergency call |[E 718 can be the same as the

emergency &aff dHBE §8P6 AeiSmamrrgdrd imme S oroteridpaintersdpported
rates IR 7160B8)ptionalsarsiseibe-gigitatad o ibe SQ3sienline fame. Do withqigatfecting its
functionali .#%O@Inﬁg eénﬁl%i).di nt, th&gos signal frame can be defined as a Probe Request
frame sent'With short Trterit l’égﬁ%’?@ %?%&%ﬁﬁ?ﬁﬁ%@h%%@?aé@@ﬂﬁS? Berity, to
ensure acGéds daitheimediumidrbe G0S Sigdal (6 mecceniainsrasnSMaenos cattagiateskriements in
emergenc Il IE, such as 911 ) ller ipment details (such as_international mobile
equipment¥ i én%iﬁggﬁgﬁcﬁ I\ﬁ‘ﬁ%‘j Hr?@%ﬁv%&%ﬁﬁa%%ﬁ%ﬁ%?ﬂaﬁ@f% SRER & rétombde. The
reason codeargyrizy oblialfetl By The elmeirzeprompli1f thetuser e ientifinthesraasemiosihe
emergenc e, 0ress 1 if,fire emergency”, etc,). A.reas de would.provide some ability to
nancie the e L St R e oosresos
signal frarateard B’ $6Heduitidrial, teaxdsnaisSieretivenyatd fnGeche SO faeiithier|deatiervingging and
tracking. Ap;Abyvaiid be requiked to log.any SOS signal frame reception with a timestarap and details

of the signal. The signal strength details include signal strength, signal quality, antenna azimuth and
gain, and 802Pleteils BuonasmhetimestntrscS@ S aitiableframe ctheb@@Rfidedenice Pfarenation

useful for Hegiibsne5aRaRilb BURGSS:ABARSLEMIS ARFARIGNG! ARGV AlSe. e
required to report the event to an emergency network node -14-
space (PIFS) priority, to ensure access to the medium. The SOS signal frame contains

new emergency call related eiements in emergency call IE, such as 911 ID (e.g., caller
ID), equipment details (such as international mobile equipment identification TMED),
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”, 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 reguired to report the event to an emergency network node
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responsible for emergency response, radio resource coordination, location, and tracking of the calling
device. 100811This 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 airplane. A new MAC frame can be introduced for this purpose or an
existing MAC frame, for example a probe request frame, can be extended by new IEs (such as the
emergency call LE 256) to fulfill this purpose. 100821A method 800 for utilizing a SOS signaling frame

is shown ip.Elgute. 3. Fhe lse ( mergency call from a.STA. (step 802). The STA begins to
transmit Soés%rame_g (step_SOéélé)S%Ei%ﬁ%geﬂ%%ggf%{esg%%fgﬁenfa%ﬁﬁ%‘gag&af?gn%easc either be
sent as probéw seBingstariesestablish a direct connection with an emergency worker (step 806).
[0088]If they&QP framepaLetehs.5680 ?ﬁ:BEQI}SQ ﬁ‘ﬁ%}ﬁ@iﬁ ionperpd is set.and.a determination is
made whether the end of the transmiss&,)ion periodchas been re%%%lepﬁsat%bswﬂgt%%%sn?&ission
period ha§$ft 8RdcdaHenTereiRaAR o AmeTBEnFE TeviRTY the BOSapamesk(stbp lMraidhthe method

returns-to e84 9s thiheengdaline Hansmigaian.nariggkhag b e e the STA
stops transm_itti% the SOS frame%%step 814) and the method %gr%ignsa%tes sgri;ﬁg‘l% %&%%#f the SOS

frames ar@4dHENGREaddoE LB PR SRR ER SARERE MNP BATes Ergern ek ar¢bereeusy, then a
determinagiainis, BadBeureshacdhe epe TN GLWO ket Witkindande.of theoBa A {starBa) 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

E)step 820)1;Ommi”the Smhm&hsdrm&mitmg' 209 érm)@ngﬁgaglﬁgzsasgg%igp%%@p@%ﬁ%r;
etween the caller and the emergency warker (ste an method terminates (Step 816)."
[0085]In afifstAlernatve %&35’3%8%]933&%%%6%?%%@?@%@%@@ BEERT IR EGUIEBE triggered
by signalimffsafreathesABtep Bitfhe Bayel miothealsdiredessiimentation, the SOS frames can

either be sent as probes or be used to establish a direct connection with an emergency
worker (step 806).

{0083] If the SOS frames are to be sent as probes, a transmission period is set |
and a determination is made whether the end of the transmission period has been |
reached (step 810). If the transmission period has not ended, then the STA continues
transmitting the SOS frames (step 812) and the method returns to step 810. 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).
10084} Ifthe SOS frames are to be used to establisk & direct connection with an
emergency worker (step 806), then a determination is made whether the emargency
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 & 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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-15- initiation protocol (ST) once the emergency call is over. The duration/frequency of the SOS
frames are contained in this trigger signal. Sending the SOS frames after the emergency call is over
prevents transmission of nnnecessary SOS frames in case the emergency call was a mistake or if
there was no need for an emergency worker to come in response to the call. [00861In a second _
alternative (steps 820-824), a direct VolP connection between the emergency worker and the caller is
established when they are within range of each other. Other STAs that hear the SOS frames may treat
the SOS frames like the extended RTS frame described above in connection with Figures 4A, 4B, and

5 (i.e., the WHEESRATAEN B epae the smeagprarirmllds enar-thecdvontiondresendyd tetter E
access to edandudstae (DASZLRM siwark £%ﬁaﬁ@ﬂ?%é&gw§@@@t%%@ﬁ bagk-fnctionality

to handle emergency cai Is [0088]Once an emergency call is established, the WLAN maintains an

active confRAEHIG R UePTRRPRETEREY THE SHERRM & Ramrsrssaat B Emsesierane Bmergency

call is overdihveasnaf adlbask riveknatigadiy Hay Redsaaea et ietBeriser o898 me

Functlonalita/ %ng‘fné%f'é%stﬁ%céﬁﬁe, [0090]A.Proxy function

[0086] In a second alternative (steps 820-824), a direct VoIP connection betwesn
the emergency worker and the caller is established when they are within range of each
other. Other STAs that hear the SOS frames may treat the SOS frames like the
-extended RTS frame described above in connection with Figures 44, 4B, and 5 (i.e., the
other STAs will not try to access the medium, so that the emergency caller has better
access to the bandwidth). .

16087} B. Network (for example, the AP) implements a call back functionality

to handle emergency calls

{0088] Once an emergency call is established, the WLAN maintains 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.

i0089] II1.  Functionality in the infrastructure

[0090] A, Proxy function

(06091} 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 compilete the emergency call based on the network used to carry the
call {(step 806). The AP checks if the STA has all required functionality (e.g., STP/H.328
protocol termination, vocoder, ete.) 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-



[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 th.e. AP receives the emergency call (step
904). A determination is made whether the STA has the capabilities to qomplete the emergency call
based on the network used to call y the call (step 906). The AP checks if the STA has_al_l requwe_d
functionality (e.g., SIP/H.323 protocol termination, vocoder, aft) 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

' ' ion i that the AP can access. -16- [0092]If the STA has all of the
nececsary cbliies, (MRS BHAB ALEA L RPNE-SAY S7R0HaPes 008y 4 Aroaimdd
location infomﬁétiﬁnntwﬂhamﬂmhéﬂﬁ@%&},imﬂgmmgﬁ%g?tﬁggtgf%g%ggﬁ@; ; e%%?e%r%noig 5[1; .

1D P's. MA ss, etc.) (step 910).
E:teeAF;fzgc%ggééﬁ%ﬁg%ﬁ%ﬁ%%éﬁgo@ﬁaa% na?% § %é&%ﬁ%}?&ﬂﬁ%ﬂ%ﬁ@%ﬁpﬁé@hm thdl (step
9O6I)O, then: tetaRride dba iR ed/ AT tunfE4 aprovsing M.ﬂﬂ‘i@mﬁ‘ﬂmy{éﬁ@@(%@. The
AP adds Iocg@gy information to the call as needed (step 910) and the method terminates (step 912).

[0094]If the AP determines that the STA does not have all the required _
{0093] Ifthe STA does not have all of the necessary capabilities to complete the

call (step 906), then the AP acts as a proxy for the STA, providing any necessary
functionality (step 914). The AP adds location information to the call as needed (step
910) and the method terminates (step 912).

[0094] If the AP determines that the STA does not have all the required
functionality to fully complete the emergency-call in the current environment, then the
AP will act as a proxy for the STA (step 814). For example, if the STA does not have
SIP protocol support, then the AP can act as a SIP proxy for the STA. As another
example, if the STA has SIP support but the network only supports H.323, 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 ever have & 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 informatior, 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 1.2 MAC) message contents, it
can fulfill its role more efficiently. A person skilied in the art would recognize that SIP

is one exampie of a management protocol for IP-based calls, and that other equivalent
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functionality to fully complete the emergency call in the current environment, then the AP will act as a
proxy for the STA (step 914). For example, if the STA does not have SIP protocol support, then the AP
can act as a SIP proxy for the STA. As another example, if the STA has SIP support but the network
only supports H.323, 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. [glgo%glz%#otergrtmet od is th gthe AP dsﬁpgofs (i.e., reads the contents and/or type information
even if it i§offcially Aot stp o%réedvlf'b‘i’jEa ¥ HRSL HERes T peRais{ethatirenedwdotssighaling or
normal traificitadtbe HPAlaned.its correspondent in the network. For example, SIP signaling protocol

- messages over IF 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 A08RHn to th& previbirstyrgesciiR donetbnscéihe A extrasts such information from.

spoofing STA-r e _destination high yer (i.e., above L2 MAC) message contents, it can
fulfill its rcjgdr%?)]ye‘ eﬁic?é%%.a% ‘5?%%%% i g e% é“a‘ag%glﬁ& Fé%%@‘i%’%gt%%rﬁsﬁﬁ rgf’oﬁse dfnple of a
managenfiiapliso edinbti-ba sorradise el thaitether ey sdepropEmitonalseaiistabt-areinidely used
in the ind . f ' pgg]'lﬁ imited. to.SIP. alone. [0096]B.Linking an to an
emergencg;%%ll?:%gnﬁgrg}%o%g%%}g an Aqu%%%%g%ﬁ%ﬁi%%g%egmgﬁg%e &afi ?%E» needs to

establish 1R Enthmergerrien Bunesemupeddib S perlycromeuthieatal Widmatipa $FAy There are

several pogsilg-tienster machanisms to get the emergency call from the AT to the call center. For
example, the AP can communicate with a gateway, linking it to the call center. [0100]The emergency

network nBH@Rbncept T BResganek @ t5WEk dedn eonespt e respuricadsdetationsiderter with
man-in-thedespaagaelimdbearaerdenastvk AadaNeHd Ge ereRdorsence SEL(ESS) of
e

network tailored %o tfﬁeidnfrastructure application. For example, on a university campus, esignated
r

emergendy ERTOr RIS T OGP St ETERARTS STeee Rsia RS o s teikeneml o ithe

manufactinifigstaninthe eppeigensy, Twerangle wauld haithe.sesuwithpificend he.gmergancy
network node would in%Iud an%ggeratgﬁglrvqhg%vould receive the VolIP call, log call information, screen

calls, and Then place & efery GBTRILHRSE YeRBHBRE AR TR SERIEalert the
appropriaie authanititet{eh6d Haste thergeneyanyvasshaderarcephiabomilutberexianded to

include a létgmgltegnno%eee/‘\’/;%@a doir ec%lin? to a}P TN. The automated node would act as voice
circuit bridge-to SiaPSAd connatttRRirETete BSTart A SPEHATRRA JHIS Fasiige 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.

[0101] - - The emergency network node concept can be further extended to include
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 handie 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 emergencynetwork 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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[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. 10108]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- call), so that the caller
may roamnv%/éﬁout Iosin%the wireless connection and without the need to reestablish a new emergency

call when h§athat duesallsnmaanasam s tivihinrnediplivareles coomeastine andevgtinmt.
(0104]The eRberpisaiieiammsan ineBtiRhFan-peaKANden BRaNd N, Reslicaxamplgs, llustated

above. For example, thgﬁpresent invention can be extended to mesh networks and ad-hoc networks.

As an alterSHTVE RO SRR HAn s SR S BrRRESRGhvention can be extended to

machine-to-machine usage scenarios for emergency handling with WLANs. One possibility would be
using 802.11 jn home segurity systems, i.e., a WLAN is used in place of hard wired telephone lines
(that can kﬁe 'JcL;% _In this ef#ﬁﬂ%p tﬁﬁ%ga wm%%%ﬁg%ﬂﬁﬁﬁmm@ﬁ@gémll, the
home secuetgsystanilhustesgedaiaies Froeaergeiey tallie-asRGHAeRIL CeRtel-When Semgene

breaks in. Alternatively. the home.security system could start sending emergency SOS frames, as
described & §§/% e A TSR LY acﬁhoc ne!n}s[wol)ics. As an alternative, insgteado ahu):éaan user, the

present invention can be extended to machine-to-machine usage scenarios for
emergency handling with WLANs. One possibility would be using 802.11 in home-
security systems, i.e., a WLAN is used in place of h.ard wired telephone lines (that can
be cut). In this example, instead of a human user generating a WLAN emergency call,

the home security system auto-generates an emergency call to a security call center

when someone breaks in. Alternatively, the home security system could start sending

emergency SOS frames, as 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 other features and elements of the preferred embodiments)

or in various combinations with or without other features and elements of the present

invention.



[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 other
features and elements of the preferred embodiments) or in various combinations with or without other
features and elements of the present invention. Claims What is claimed is: 1. A method for use in
a wireless transmit/receive unit (WTRU), the method comprising: communicating with a cellular
network; communicating with an Institute ofcﬁzllectsrical and Electronics Engineers (IEEE) 802
compliant network; receiving an indication via e IEEE 802 compliant network that the IEEE 802
compliané@%%orlaar}%%g%ority over the cellular network with regard to an emergency call; detellining
that the | 07 compliant network is not available to process the emergency call; and initiating the
emergency call $3Ing ﬂ)&?r%gﬁalil)lgrf&e&\évg {rli'a wireless transmit/receive unit (WTRU), the method
comprising:
communicating with a cellular network;
communicating with an Institute of Electrical and Electronics Engineers (IEEE)
802 compliant network;
receiving an indication via the IEEE 802 compliant network that the [EEE 802
compliant network has priority over the cellular network with regard to an emergency
call;
determining that the IEEE 802 compliant network is not available to process the
emergency call; and

initiating the emergency call using the cellular network.

2. The method of claim 1, wherein the IEEE 802 compliant network utilizes
an 802.11x wireless local area network (WLAN) technology.

3. The method of claim 2 wherein the cellular network utilizes a Universal

Mobile Telecommunications System (UMTS) technology.

4, A wireless transmit/receive unit (WTRU), comprising:

a processor configured to communicate with a cellular network and an Institute of
Electrical and Electronics Engineers (IEEE) compliant network; and

a receiver configured to receive an indication via the JEEE 802 compliant network-
that the IEEE compliant network has priority over the cellular network with regard to an

emergency call;

20



2. The method of claim 1, wherein the IEEE 802 compliant network utilizes an 802.11x wireless local
area network (WLAN) technology. 3. The method of claim 2 wherein the cellular network utilizes a
Universal Mobile Telecommunications System (UMTS) technology. 4. A wireless transmit/receive
unit (WTRU), comprising: a processor configured to communicate with a cellular network and an

Institute of ElectQ%%lrgnthIectronics En%jnfegers %ISEE) com Iian@ggt ork;.and a receiver
configured to recéive-ah indication via the IEEE" éocgﬁﬁﬁﬁé) “ndiihd S4E e Wlitiiant

network hasvpsidrity oventhidabédlulapressorkavith ¢agaks toalinsamargancyieadinergentirergin the
processor L?nco’[%g%%iﬁlg at’ro (gtet%r ine that the IEEE 802 compliant network is not available to process
the emergenég/ carandinitiate the emergency call using the cellular network. 5. The WTRU of
claim 4, wherein the processor is configured to communicate with an IEEE 802 compliant network that

utilizes an 802.11x wireless m rea.nefwork (WLAN) technology. 6..The WTRU of claim 5
wherein the procgéssor?é%gon |gur§d 8 cStRunlcatéfitita E?Iu1§<]5\>f3?‘1‘_3(§ﬁﬁ’f)rlisthSi?'ﬂc’éiﬁ%@oat@niversal
Mobile TelecommivatieatitnsmIFESRERIQMTS)i techanlegly that uifliAemetBor. fok usediRs Wirgless

transmit/rgrc%iggt‘%nirtk(wlﬁ}%} EQS?@})hOd comprising: communicating with a cellular network;
communicaetlng With ah' Inéti L;'te &ctfical and Electronics Engineers (IEEE) 802 compliant network;

0. The WTRU of claim 5 wherein the processor is configured to
communicate with a cellular network that nutilizes a Universal Mobile

Telecommunications System (UMTS) technoelogy.

7. A method for use in a wireless transmit/receive unit (WTRU), the method

comprising:

communicating with a cellular network;

communicating with an Institute of Electrical and FElectronics Engineers
(IEEE) 802 compliant network;

receiving an indication via the IEEE 802 compliant network that the
cellular network has priority over the IEEE 802 compliant network with regard to an
emergency call;

determining that the cellular network is not available to process the
emergency call; and

initiating the emergency call using the IEEE 802 compliant network.
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receiving an indication via the IEEE 802 compliant network that the cellular network has priority over
the IEEE 802 compliant network with regard to an emergency call; determining that the cellular
network is not available to process the emergency call; and initiating the emergency call using the
IEEE 802 compliant network. 8. The method of claim 7, wherein the IEEE 802 compliant network

utilizes an 802.1étx wirehai%s lo a(! (fl(r)(%%

network (WLAN) t 0 . 9. The method of claim 8
wherein the celliTar network utilizes a Bﬁ?ﬁsﬁé%&@%@%&r%%ﬁ?’clgﬁgﬂts@%%%@ﬁﬁ%)
technology 802.11@. vimvlestdssdrarsmitivanki V& LN VERWIegymprising: a processor configured to
communicate with a cellular network and an Institute of Electrical and Electronics Engineers (IEEE)
802 compliant network; and a receiver configured to receive an indication via the IEEE 802
compliant netwoPk that The cetthiat nEthonk Bagheriontthoweiider| & BR A thmepl@binetywark with
regard to an emergency call; wherein the processor is configured to determine that the cellular
network id/ubilaviailablentopricegssstBesamefigsfity )catltandbigitiate the emergency call using the IEEE -
802 compliant network. 11. The WTRU of claim 10, wherein the processor is configured to
communicate with an IEEE 802 compliant network that utilizes an 802.11x wireless local area network
(WLAN) technology. 12. The WTRU of claim 11 wherein the processor is configured to
communicate withl.a celutarcietsvork that atiiresuaiUNERSE) MobpdsTrelecommunications System
(UMTS) technology.

a processor configured to communicate with a cellular network and an Institute of

Electrical and Electronics Engineers (IEEE) 802 compiiant network; and

a receiver configured to receive an indication via the IEEE 802 compliant network
that the cellular network has priority over the IEEE 802 compliant network with regard to
an emergency call;

wherein the processor is configured to determine that the cellular network is not
avaiiabie to précess tﬁe emergency call and initiate the emergency call using the IEEE

802 compliant network.

11. The WTRU of claim 10, wherein the processor is configured to
communicate with an IEEE 802 compliant network that utilizes an 802.11x wireless local

area network (WLAN) technology.
12. The WTRU of claim 11 wherein the processor is configured to

communicate with a cellular network that utilizes a Universal Mobile

Telecommunications System (UMTS) technology.
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SUPPORTING EMERGENCY CALLS ON A WIRELESS LOCAL AREA NETWORK Abstract A device
- for identifying an emergency call in a wireless local area network includes an indicator to identify a call
as an emergency call. The indicator can be a bit flag or an information element The information
element can include location information regarding the location of the station that placed the
emergency call. This information can be used to locate the caller. The location information can be
transmitted from the station to an access point separately from an emergency call. Fig. 2B

SUPPORTING EMER GENCY CALLS ON
A WIRELESS LOCAT AREA NETWORK

Abstrant

A device for identifying an emergsncy call in a wireless local area network inciudes
an indicator to identify a cell as an-emergency call. The mdicator can be a bit flag or
an information element. The information elerment can inciude locarion information
regarding the location of the station that placed the emergency call. This information.
can be used to locate the caller. The location im?armation can be fransmitted from the

stafion 10 &n access point separately from am emergency call.

Fig. 2B
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