[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
identificatiop Gap&ast ¥ AlelebRinRds %I@&%ﬂ%gﬂ{ Hlpasgibie to 'maﬁﬁl% &)azlatl(ir‘;%:ll&@tgtlon ina
nonproprietary_ manner. [0009]In regard to admission, a tightly managem may preven
emergenc ?Fﬁ?ﬂtésﬁblishing an emergency call if the caller is not authorized to enter the

network. Theoogimal congesiieBeroredpEe;REINRR 3 SHAARR AR | Ja-g.5end an
d by negotia%ior%l with the AP prior to ass%%?g%%lé%%%gg%%?g%t t(éuifP. If the

Associatio est,.follo 0 a
STAis unm 33‘%??&?8&@% &t kf?ﬁ%ﬁ@%ﬁ%?ﬁ%?&éﬁ@?ﬁ&lﬂwmdm%@? tadiggiacdss, entire
associationoprpsiesiiie: todetesrpinec ftrudbenanmilad Asaresamie o 1his tyRa of difficulty, if a

STA does r;lot]g%\a(g tktloe r%[)er ggsword or authentication credentials to access the system (if the AP
is configured t6 reqﬁire‘g‘?x &%bﬁ W%ﬁﬁﬁ@i%ﬁ@%’éﬁﬁ&%ﬁé@%@n fagees@ample

with a privatethotépdher enttitpristiafidesraAy thediPewilkhiunihs ralusenbe STHAs assogiation
request. But even if the STA has the p:i]?pfelér passw Ofél%iljt ntication credentials, the AP could still
0

d
refuse adnittance fothe networkBaset ofits BoRAyEire i A RER R o8I cRREEr 92N 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%ﬁ%ﬂgﬁﬁ%ggo%gﬁéﬁﬁe \)E\}cl)er &S 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]Accg%%in to a second aspect of the present invention, there is provided a wireless
transmit/re@ t (R R EFAEHL ASHYE DR ebdiBicubimalircd®é donmmonicare Withrrapettular

network angkasviosditstedhEitittRaaddiesRNc s &BgRES @é@ﬁﬁﬁﬂ@m%ﬁﬁ%ﬂ%ﬁ%‘d a
receiver conf%gdt_{red to receive an indication via the IEEE 802 compliant network that the IEEE

compliant AEfork TS B DU HHES RSP HEAORRAHE REARd 36 BHakhavérey eammiterein the
processor withnfiguvatethodepetinmtaapthe/ fERe 02400 NliaAPRINER S PRIAYAIRDIETIOProcess
the emerge call and initiate emergenc ] ysing,the cellular network. [0010c]According to a
third aspec#(% ﬁ%%%ﬁeggﬁ?rsl\%/é%% r?,vtéﬁ%gr}eF %‘%@f#ﬁ% sa%H‘?eﬂﬁWoP%%‘ﬁ?Fg HirsiEReFiAEmyreceive
unit (WTR W) teatisdt/ o ddmpridihgilonfienidatinguitha telbder Bt WLk camBsaisating with an

Institute of 1'?1!5855'! ics Engineers IEEEéS campliant.network; receiving an indication
via the IEEE 802 %%llm%%r%ﬁ%%\%%r mtﬁg? ﬁ%’eér]élli‘(&lés’rcﬁ ?v&ffﬁﬂ%@ﬁ?&?ﬁ%ﬁ%? the 4EEE0 Eompliant
network witlt pseletdscnreneargegroycpalitiete thtinghtwattertsiiulad netiieskisnes ayailable to
process the SaaIgSRR: calk. At dulatng e Smedenty.£a'kusing (e FEG30% compliant network.
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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[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 (" @riority over the IEEE 802 compliavitvieRiork with regard to an emergency call; wherein

the proc is configuyed ta.deteimine that the cellular network is not available to process the
emergen) K and indarE B R aey B stlg e e SO RbAp QRSO
[0011]Emiztiaihehtswebtive pressstdinviention prapose sivariOM3 RYStetheo perdiidncaspestsgor enabling
emergency call handli port with 802.11 and 802.15.technology. Some e proposals pertain to
o > Son e b B o R It SRS L e
proceduBsdndicontatinrechdHidihs 802 propobedt forerndryeemraitpationsdieatiddition thocedures

for dual-spede il AN AR SrEARchoRNErAOR A e B AANSIANANKIER SRlldlAN aplgmentations
I pled to regulat

are addressed. Because emergency call requirements ar€ often cou ory requirements on

location feBBHIhGAMIE evilrgsaesiciliers posERsACHcals SpgsighatnghptodedifESaf®Droposed to
allow requsstingandARATInG6f 4egBRNIE RRSIRRs il AMAN Betgrky e, Bosiien ipformation
efi

can be coupled to emergency calls or can be implemented separately. [0012] A benefit of a STA being
able to iGEHIBFAF &HEHRS el AcE¥Apfe logic can be installed at the AP that allows the AP to

distinguishohetyeen a RdAvidiak itchaelbieatnomoatdeesRoulfRlin IROMIRMASSRAtON

procedures) and a STA that should be admitted under all circumstances, regardless of how the
network TR uPEESPL TH5h S s Y Je¥dY heqtRIBRIISHRE to A d RIS SEmeroehgy dinio[0013]In an
embodimestmatiexieedin ideotilying astemergadcycdlisntatwiseEsscloral ated nEta@rknneludes an

indicator to identify, | as an.emergency call, The indicator can be a bit flag or an jnfounation
element. 7914 &ﬁi]g %(aﬂﬁqé?ﬁf g%}é’\? %lrdrgprgmﬁvﬂocgzﬂﬁﬁ?fﬁ%%%% 8 BAEHR a wireless
local areeinehwdBER AN esapheatiantinfoimhasiothéidEEFOOLhPHan eenbodirhenpréoritetbeet for placing

an emergency.call by, a STA on a WLAN begins by the STA placing the emergency call. A
determin%altei‘ocr%1 % %'rﬁan}é“v%%mler fre lﬁﬁ& %nceg%%rlg%l% Saﬁ?ér‘é‘ilr?écglngéec%ﬁ)ﬁ ar %qelt%vccé)gr}%%llﬁﬂgdemergency
call is cowtingtarome¢hthaieltbtad RETWEIf thie SiRAtisctpaklaonop eratihg bn thepoathsartnetwork.

Then. a delguinarion iAdEATENEL R eaRRGH £AlL WA FATBleIsd on the cellular network. I

the emergency call was not completed onthecellular network, then the emergency call is continued -

on the WPANC][0016]Ireratbd dintehitrd mptsbefortouatng anuserpladhegean eraeidgehey call

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 (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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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 for a predetermined period of time, whereby the
emergency signal frames can be received by an emergency worker to locate the user. [0017]In an
embodiment, a method for locating a user placing an emergency call from a STA on a WLAN begins

with the f&an placing tireepiBigency Calkost dbenShAeRbLrarRpY S dRalaas-al e Jaasmitted from
the STA and are.receiyed by an emergency worker. A determination is made whether the emergency
worker IEVRTAT B TBARRA MG ARG AR 106 SVARER TP cHero ey Srbrkar T WRlfne
predeterSunedafitigep@slicabi panrnectionbelledgrifimpseeangdaheranforgaition wikents established.

[0018]In.an.embodiment, a method,for orting an emergency call in a WLAN begins by placing an
emergeriey G T ETR e OVEAT b B SR AR By AF SRR WL AN. A
determin@tiomisngrades witettienthé&Skidilias, spificient capabititiestodoriplereNhendnsecgedcy call. The
AP acts gs ; th T ifthe ST ot have sufficient capabilitjies to complete the
emergen%;l cr;%%. [y?g(g%fl ﬁ?a%e%éﬁf?ﬁ%ﬁf,(g@rﬁé?ﬂb‘m%mrﬁi?mg?ﬁ%é’ ?8%’5%8%%% gfr%'agrié))%a%%ean AP for a
STA in acWerasRaYCkidle serpidesivieits ocuatioficinforrritid idrovguheosT Aeaitive ARsamu Btoafing the location

informati i n e - pagintgind iQp.i iation at an AP
for a ST}A%? n(ﬁg L@I@léggﬁgy\é/v}:tgg ﬁ%%%%ﬁgn?%%&%ﬁe%%% o%lgt%%%o%%agtfgﬁ&%ﬁe location
infoiniatiéh BlAShEREE TSN Fe JEBHNY Blekpeathis fovdn thean W [602 nptvertienibediment, a

method fosplaGiRgrAmamereansy salbam @o%@t’ﬁe%%‘ﬁl@%%ﬁ?ﬁ%ﬁﬂ%ﬁ%ﬁi@d%%@gr@if)

frame
from a STA making the emergency call to an AP, the RTS frame containing an indicator that the STA

is making@dmergerity @HARTS haHE roledeiidsatibisg APPSR Rt FENEEITAS are

backed offgivheseby the St makdngrthaeLmesaensy ool cAnidscassHRRMOLsTIONS the
non-emergency STAs. [0022]BRIEF DESCRIPTION OF THE DRAWINGS [0023]A more detailed
und erstaﬁ%qﬁl;dyéfﬁiﬁtenﬂ%% %ﬁﬁ:ﬂﬁ%ﬁ gallﬁjghﬁ ar 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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following description of a preferred embodiment, given by way of example, and to be understood in
conjunction with the accompanying drawings, wherein: [0024]Figure 1 is a diagram of a standard
medium access control (MAC) frame; [0025]Figure 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 (B)dndicating: an emboganey:C alin[i@ﬁ)c?ﬂ Ioiglvetdns a diagramiag astandasehtgachyito send
(3T e GO e 5o dagom o RIS Tameyih b eg g g gygroerc cl
a flowchdttef gemethga fbfrusiagaac RS fdme ﬁsrshbm&TA for a predetermined period of time,
whereby the emergency signal frames can be received by an emergency worker t6 locate
the user.
[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



Figures 4A or 4B; [0031]Figure 6 is a flowchart of a method for switching radio technologjes to
complete an emergency call; [0032]Figure 7 is a diagram of a SOS beacon frame indicating an
emergency call; [0033]Figure 8 is a flowchart of a method for transmitting and using the SOS frame
shown in Figure 7; and [0034]Figure 9 is a flowchart of a method to determine whether to apply a
proxy function. [0035]DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT_S _ _
[0036]Hereatter, the tenii "station" (STA) includes, but is not limited to, a wireless transmit/receive nnit,
2 user equipme e e Aldn AP S URSFUR L RRAE G 2 SRS G deyice capadle of
operatlng in a wireless environmen

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-



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 WLANSs, personal area networks (PANs), and
metropolitan area networks (MANS), but in particular to 802.11-based WLANSs, 802.15-based wireless
PANSs, 802.16/20 based wireless MANSs, 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
emergenc%%ﬁﬁ?Wﬁ@H@%%ribed hereinafter as being grouped into three major areas. This is,

however, fegoammvenientechexpharationRndshpidnt be taksn Axa g@geﬂméém%{%ﬂéion- .
[0039)I.Air Qg&;ﬁf@ce related signaling/support and procedures [0040]A.Indication of emergency calls in

MAC fram MRS TRFARAE AR 2258 detiomg A AR PRt AT PrsFedaD e 8PRWA-hasdure 1.
The MAC FIeNL0g02.15-based wireless PANS, 802.16/20 based wireless MANs, and equivalents

thereto. In one realization, the present invention is applicable to WI'RUs 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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includes a frame control field 102, a duration/1D 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 IF, by an emergency message field part on an existing or new LE, or by an
emergency call code implemented using a reserved (currently unused) value in any existing IF or field

of a MAC o). The indisaiarallowssan-AR ta khow fabil 9664z Jaadry %%izgﬁg%&%?e%&ﬁ&a”- For

similar purposes, QoS priorities or requirements are indicated by means o or example
DiffServ). %ﬁ%%%éﬁ??@ piaEelisniOybid Sertrifemh abane Merrnoeelaen) with Figwodific teoinclude the
emergencyntisddiidaier]ol sheiernaraepcyopalt indigeionranhe addad Ramslogation in (he,MAC

frame, in the header or. the bady using_any of the mechanisms described. [0043]As shown in Figure

2A, a MAERHFE DG c%'ﬂ@é‘ﬁ%?d’é‘ 8% 24y ARk Raesthle degntions frelde bibltre2864eibed above
in connectibareidrFag bie (bid M aiTeieNtRBIBERE asimple hit Jaga20risused-Qindicairdg the receiver
that this is an e£g C%/. all. As Iié)wn'n Figure 2A, one possible location for the bit flag 220 is in the
reserved Bit tblelc{g? of%#ﬁe 66%988?‘?%‘ HoRiase .%%Eﬂ%@ﬁd%ﬁr%ﬁﬁ%ﬁ@%%%%e that it is
possible tinplayeofrdbitfisig2P?Randanyctrentyabsaalad {acaionrincepyekthe existing header or
frame body fields in the MAC frame,.[0044]As s in Fi 2B, a MAC frame 250 includes a frame
control fijgé%g, alengﬁsfl@g%ﬂ%é 5@%?&%%@(}%%%%@%% ditdfe R TR call. The
emergencibéalk Ter2B6ftdd Rivludednn enmmetlmiteckid [BrRsmergeay tall-flag @6Rnayeason code
field 262, ity pn.field 264, a location.informatign field 266, a voice co application
feld 266, S e e A A T30 Bo S0P ESSy PR Hame. 1
addition, tA@lirAcieneiorrderiialAdd i averrhBieindpual i enFsdd36dbe hadtdrdrdareMsting IF type.
10045ITheamesaeyicall oy 260eambe usioele INMICAIaN (6 0 ABILAR) i dontity that the callis

an emergenc cali. The reason code field 262 indicates the reason for thé emergency aﬁcfve.g., fire,
medical efitrGErOP e@r perrisied bapmu M6 fiatien Toid dgipm duelbxfohmatipabilitiesrefiie STA
placing thenerspigeaaycalipre isysad 1o assist i sampisting. the gmergency call as quickly as

possible.Jhe I(ication info' illation field 266 contains the location of the STA placing the emergency

call. The VBR&Eodec diiemergenay subliasdfifosam by sistmuadadisatonie e 81 el is used in
case theredenafty incampatiility heivass-he STéRNIHES AR Altempting ioBandle fhe emergency

call. Additional information that can be jncluded into the emergency call LE (as fields 270) are

timestampERNE VTR SMETFRSE AR SLficheapRemiee RBtereeRe.6tub] Ehe g ahiityrames
under 802ZdfberhatiercAbldritgitins:lide: Errnapissionsspeciication (ESRE G dEingldes adfiree bit

riority subfield in a transmissjon specifijcation information field.. The principles of the present invention
Ean Y SURHE §s"h&d 3050 RR100 tg:mpie%ng tile emergency call as guic vy 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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also be implemented in the TSPEC IE by defining a value for an emergency call. In cellular systems, a
similar mechanism (a signaling frame) is used to send the call parameters to the network and includes
a reserved field to identify emergency calls. [0047]B.Location information [0048]Location information
can also be attached to these new MAC frames 200, 250 (e.g., 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 lobal positioning system (GPS) information.from an AP or STA implementing this
functionaliff%é%arfgyvt\g/%a?%s fh?ssllr%%?ﬁ?a |§r§%‘q &%e?b@%%%&@ﬁbﬁ?l?@ﬂ&%&%ﬁt% ation
informatiopexamsterbt thaveyediepadietifdemn:hemmed daby wallinfom stiorsIR4AMDEher means
of locating the emergency STA include, but are not limited 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 thd@¥hErgencyksall céntati@gniosmgtioe MAC addresses of the current point of attachment

for the STAgsugh as the ARaf the. pet kAR raphical coordinates). [Q050]Faqr example, a
MAC signalir%}%echanisr% for a \{\?LAlfxl\égél% %%é%ﬂbﬁgg%%éaiﬁggﬁe%aﬁeis@tée 68%]?5%8§mm a
STA. The 85\ eveu i@ teplneaink inforemation field2663ito r dGitop ossivleapinieiheatatipriaeludes the

use of asSiSRAGRSH (AERS) aaprcRales dahereic ey dnwidssaiacd use o celllar handsets

Multiple paositioning methods can be supported for different access networks, mgfﬁcﬁ%za?%su%eﬁot limited

to, uplink tiReifferéhe AR Paf AP rddne senastesits ob Somenitally disti garedd PrdiTesseidle period

downlink oseied Hparigifarense-of ai - bral, ' ordinates
(for examp eS%s de?ineoll in IEEE s?angﬂ%ﬁﬁ%@%@ﬁ%%%?gﬁ%%@%%%@ﬁg% LA N AP

locations, SRR ERRG IPFTiRRA dos dRdPRRmA RS Sheseens ﬁ&lﬂr‘@hﬁé&sﬁr@rﬁ@ﬁﬂé. While

the precedingraranplasnahaeveing lasaton Biusastioadnae hrer pasticHarly Mentigned, one
skilled in the art Wguld note that any format to convey geographic coordinates can be used. [0051]The
emergencfflgg ns can be performed independently from (yet

{0049] Other means of locating the emergency 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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complementary with) the location reporting functions. To illustrate, it is possible to: (1) attach location
information to the emergency call signaling frames when the STA actually issues the emergency call,
and (2) signal location updates as a stand-alone functionality without an emergency call. An example
of the latter would be to keep the AP informed and updated about the latest STA position either
periodically (e.g., every few seconds), polled as part of the AP background operation, or by unsolicited
regular location reporting by the STA to the AP. Maintaining location information at the AP may be

preferable because whent A issues the emergency call, the AP already has a reasonably recent
estimate oﬁﬁe%g &y o8 li ggu]&t?ﬁ%t‘aﬁjfe@‘r‘rﬁi?ﬂﬁ é’?fuﬁ%ﬁ formahitusopieyy BReE RBISCation

$ POSi
onto the enrergimaiesaliréguesid [0052]For example, such stand-alone STA location information
reporting c used tg,allow implementation of location-dependent services in a WLAN network, in
parallel to ?c? réssing ESS@%‘?%%%" ir%amé&‘ﬁf%c.t’[%%%g&&%??ﬁ@ﬁ SRR BRRARRISO be
provided tedoweitorestaceit ki Gf) eppicationsdxistoganihin Beiifuierae king phHstdb (- WLAN),
public land, pokile netyvor IVEN), or in the STA. In addition, the originating party's serving cell
identity or serv%g %P%%r%%%éﬁ %kpgr%\ﬁa%grﬁ)e{ﬁgrt%éﬁgﬁ%ﬁ%%%]%gﬁﬁ% %ﬁs?% RTS/CTS
frame exclighilinéasvgnithe amerrenedord [6085]2) standhidcRiG: framet308d% shanddivigure 3.

fold 306, & E ey Shoe (LAY FeT A0, i 2 PR PO Uy Ot ReFSESHRAE 1o tranemi
an emergehtyHaNRehanfurieBdahout thy Bteab¥I0postieainitigea speiabalgrialingsfiag as shown
e e A S I ISR

location reporting by the STA to the AP. Maintaining location information at the AP

may be préferable because when the STA issues the emergency call, the AP. already

has a reasonably recent estimate of the STA’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

paralle] to addressing regulatory requirements.

[0053] As such, the position information can also be provided to location services

(LCS) applications existing within an interworking WLAN (LWLAN), public land

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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are the same as fields 302-310 of the RTS frame 300 described above in connection with Figure 3.
The frame control field 402 has several subfields, including a protocol version su.bfield 412, a type
subfield 414, a subtype subfield 416, a to distribution system (DS) subfield 418, a from DS subfield
420, a more fragments subfield 422, a retry subfield 424, a power management subfield 426, a more
data subfield 428, a Wired Equivalent Privacy (VVEP) 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 reserv itinclude.the protocol version subfield 412, the type subfield 414, and the subtype field
416. It is n?éé%w\at oneﬁéﬁﬁ'%d%% 8“5%1"5‘0%?&3 éﬁgetﬁ@giéﬁﬁmﬁﬂatfﬁpéﬁ?%m&ﬁWMe RTS
frame 400.460593Fignre ARehdnsiarsestefded ITS frame 460 daeeinD Afams eoptiakfield 452, a
duration fi a RA figld 456, a TA field.4 rpose IE 460, and a FCS field 462. The purpose
IE 460 car?%ﬁgé% ar?%bl'g% el%nISfa %%ﬁ@éﬁi%b%?%ﬁ%%@?ﬂe@@%@ EabRRIEdimEgTRrstesebiving the
extended RESsiransefB)dadd 2hentyeguiradi sddstipt any stdnsiisaibicademp! ford ARSisiegnined
amount of {j [ ' edium tq give.the STA in emergency an opportunity to
transmit. [(%lg%% |n@é§é@§‘r§§%%ﬁ§£%?ﬁ?ﬁ%% t%%%i‘p%%}e ale% %%Qeﬁd@ﬂrﬁ%mﬁ?g?ﬁébéﬂgiﬁ% BTAs
enter a motftied Hdieft gldcespiwerdentagivetie S hAihdRE) thenerecdgencyisalia hzer
probability to: ' 0] diym. Two implementati modifying the
backoff protggi@ﬁﬁgggls?ﬁ?%?%&%ﬁg% lt%}ég %%{%gﬁqﬁﬁg for ?Eéeé%‘%g‘ﬁ?g r%ﬁhe emergency call
relative to dMREEBTAs, dh@yimnaiinafing tae hretdtditnetor meeren bigan i < TTS frineitigy,

implementatigpnt cesulf _ shorter backoff time t
non-emergency S{%\%E%&)ggﬁid ?n%%%%%ﬁ(%%%%%@?é %gorﬁ% X‘(A)Bsgjrnﬁé%gg‘uogv@g’ iﬂ-‘%—igure 5.
The purpodERSTiHEG A A4 300 [Seswhersdintt Ehiiskionmmtelithaimnediifedartiit a:8 FAdD trpricmit

an emergeppa\e@@ﬂegh‘glmﬁigqggqﬁigﬁﬁét_g&é&%ﬂlﬁgmm@nﬁy (_:all by sending a RTS frame
400 or 4501‘§ste 502). An Al receives the RTS -10- frame (step 504) ant? responds to the STA with a

standard C %ﬁ%me (sEIEBOBLEhors b ke ed Beloskams 488, Ancly diew mimede(stairss).

There are Bepessjblenaskefituressaoiiral abichspuldperi the STApladinehe emergency cell
to accesspg gﬁﬁc%l m %nﬁgo all other STAs waiting to transmit. [0062]If the backoff type Is that the
s

STA inem Wé%i% 4Rt 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 & 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-



emergency call) has a shorter backoff time, then the STA in emergency waits for the shortened backoff
time (step 510) and then transmits the emergency call (step 51). 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 transmits the emergency call (step 522). All of the other STAs wait for a longer backoff time

(step 524) and arge the le to transmit (step 516). The method then terminates (step 518). [0064]In
general, Wﬁéaﬁnﬁ é&? grqz?é?r 5&8&@%@6@&@3&@%%%6%@3%&%@%@%% Whene out of

a series of diraffsiope. 16 tberesisidy ans MBS A GRINsinn eGP S0l Prckolf,292i8 apddpgrease the
value of N up to redege irge aximym value for N. Before a SPA (inn attempt to transmit, the
BB PR RSS! ThLESER:

STA must SaTETar NPAmSSRS. FTHISHES RSETU AR Ot HBkasinE Sroemenesnay eAl e awseWinning
access to ttie medium. pni 80 Elksthein§YaneniDebtdhesa atattwo ways to ensure that a particular

station ha ater chance of winping access to the.medium. The first is to reduce the value of M,
thereby gi\slﬁﬁ%%ﬁe SPAh%ts o ec\rg\(?%ﬁrenles.%gﬁge%gg%g BIFERRSH bfie tha R CAGHAFIETER
increases #reargancesaiahasSTshwitthbabisforanshitithe Saniculantimeslel 1RR651HR the method
500, there I | ns-for. a STA to know which backoff value {p use. A first means is
to use harﬁ%g% \c)[a 3%%5%?1&%?% C}?{géﬁ?\ietc TOh-GTTH EAE &a‘é‘ﬁﬁ%ﬁi}aﬂ,cﬁmﬁt?ﬁaﬂ%é@
hard-code @heuSS for Wiadrardaniitirbetinseth by @ STAémeriargeneyt fosebortamearistsdesgxplicitly

signal valugs for . sBdc s EaRLING AT 0., STARerasigency. The AR would ypiclly send

those parameters to the STA by either using ast or manage ring
normal sy oﬁi@r}ation. STAs read the emergency call-related configuration parameters to be used

in case thapgesd to setpaBeMageRC aall NG @EaSele 5 lval s, AD. aspatt ol he Beacon or

[
Probe Rezgonse management frames, sends other BSS configuration v s%its BSS.

Adding the”OfetgERdPERILA MR EareaeNviEafrarthe atandand daskedh tior e 80F endxample,

802.11e QuGreiaiadkosfigialion RAIADAEIRPAREEESS ANGIONA (Rackaflvalues. indows, etc.) to
be used by all STAs in the BSS are signaled today by the AP using a similar mechanism. [0066]A third

means is a SBMBIERIH bFieaPdigh R RICHaREENE (ByRviIEH 4 he 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
~11-



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 IQ:% Lﬁ%l T%is gﬂn g};inciple a "hqﬁgoded" prqocedure in the STA alone. A method 600
firTiS ShEMIETRBEIE S A00BERH Smica s eubtbewmetRmpiensser

for implementing this protee

making anterther §BACyycathat e T datha S02)iAlistadinaissdis magambethiesBe, STAlS capable
of operati lular n rk or LAN (step 604). If the STA is operating on a cellular network
(ie., is cu%%%;}g cg rl{gétoe%e%gl er%aefﬁgér ?ﬂ%yt'ﬁ TR Aiiganadion RAEAERKSIE tERVOrK for
the emergasey etk ¢stép 06 Ediset Sif/riscrnpajoincyiaie@tisgamibR celhiatRENYORS Hist is not
presently I etwork, then the STA establishes g.co tion to the cellular
network (s%ggﬂggg%é% Hr%%:lfgéé#?eég%orﬁ S?g%ﬁ’%% TR &Ry Ffﬁéﬁ%g?ﬁr%ggﬁmlf%@STA is
operating Balaeatomll Shén hetsBAS Wittlieg thelercelsiarneiioidond ke & gmergepsy call (step
610). [00%Q] A epgLaency. n placed, a inatiqn is made whether the
emergency calrﬁv%zﬁgtlhrough (grliE tﬁ%aggﬁu%é?ﬁngeﬁw%ra%?gtlgb %ﬁ%ﬂ s ?%5%%% n‘f@?r%%"@ﬁ(‘f’?erminate’s
(step 614)PRHELMERFE ASeEaRatiREATY (ertinafliphlvesivindtivia etk ulwerbihe | STDA sitvitches to
the WLAN: 5 maketac call (e 610 banl e aihad (elingle (step,014). 10071 case an

y ular

emergency call needs to be issue a dual-mode WLAN- cell ané%lét, the preferred procedure is
to have thé9R8Rbiset fafbbiikmernf s alrsrbmsdion of shedirabiiod seecnreremnspeathicha cellular

radio link) Sicauseanerenassall SHPRRK My AolbR availableqr Ioe [plabierquer the
WLAN. [0072] Alternatives faor the method 600 include; (1gt€stabﬁsfﬁ@%&é?e%%e%&n%%ﬁsed, or

recommendeFTREPOF riitfio e TRtoRaRad ney. velreafe: MerudiY e sxeohde tbdardtermeting to
send an edwfiggncyatalis.(2ihe syaiem qReraler seNfigliRs eREIIsHCY AaikbEbAVIQLAN a:SIM card or

similar device for dualtl},l%no e handsets; £3) maintain a VolP call on the cellular network or move the call

onto a tradiioRA IFRHRE MR RERTRSELRER BAAERTh CHES dp dh BT igcrapreap icangsedhotiserator
signals a (F&fesreaitrahosder of fadiedchnologies over the wireless interface; or (5) the user
manually configures the policy setting. [0073]E.Bypassing authentication and security when attempting
an emergency call

[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-



[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 [OO?%Aé)roced e is.mandated in the STA. or configured by the network that once the
emergenc RRIRRPEN &1 SPADE Sltiag Rt oSk stemBOp? hﬁ\?&%ﬁ%mﬁn&mmﬁﬁﬁ@@os type

signaling fthenchd ST aswhokas td BGESITARR ROWEHREHAS f[QQZﬁ%e%g}eﬁE%%a‘ﬂ%@émfﬁﬁme 700 is
a modifiechyg;ﬁion of a Probfhgecgiest frame. The SQS signaling frame 700 includes a frame control
u

field 702, & duration fieldFoARs gEshesRsR satiraas (Prenrielacree 2 deigraainativasis(Smifield 708, a
BSSID fielilethentbegnengenepratil Welt ThangiSSiBHE S 41 SURPOEGEEIESAETF IS AR an
emergenc %%AEZ&QOJQE emer egsg%/ 0861%5 ?ﬁﬂgan be the same as the emergency call 13 256
described AboVE i cONNSCHOR WIE FItRe 23 - IS S AREBenhaadl fisorrleetaronely 8 tsoptional,
and can beeBimanassedrontitee 3O SEiy salitud éaim ehAOW LANOI atRetiRg Bsifuasia@itinf0079]In

one embogiment; the. 20 signal fra n be defined as a Probe Request frame sent with short
interframe space (18IFS pﬁ%k%ﬁagsr%ﬁcﬁt%ﬁnterframe space (PIPS) priority, to ensure access to the
medium. TH78DS sighalchegmncemsaigenmyveaineegdndy tellisstaiddbglandenisipan@mency call IE,
such as 914l 419 Galer: £ reapinmentdelails (sudy 35 inrsrnational mobile equipment
identification (IMEL), netvx?prk a%iliatipns,rgger nan?e,ga%d%a%%%g%n%ﬂggg%ongi%aéi?Tpﬁl ‘r&3Son code
may be oSN BYodrETgE e prabhisinthen ernersenci eallifortte cedlisian fadindieiieigenayecall (e.g.,

‘press L i g@0Rnr il e asonsedamild rode.soms abliy. g handls e gmergency

in case thjre iS_.no way to terminate the in-progress call. 10080 signal frame’Can be

scheduled Y87 flansmidsisanarires, for e et 15§08 dneiusito daliostidighingrd pradkimed, An AT
would be raaniregdo 69&@6%%&1%@%HH@%&%@RE%‘MU%@%Q@?EW@%QE&\U%QJ}%E signal.
a an

The signal strength details include signal strength, signal quality, antenna azimut gain, and caller
deteils suSFTHEIMELGERr HAFTRRHLE St SRR A1 BTReTesDoTL talbvie iveravatin wmshaltbor identity

and capakiitfiprposesriéndP sacaiving.a S0S Savakirane Woud.Alsahe reauied fpggport the

event to an emerge network no I—#f— esponsible for emergency response, radio resource
coordinatigﬁ?%sca iorqg,)y it &?iﬁg%o%f é;"c]ilﬁ’r'}gt Fiigular network or move the call ontoa

‘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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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 in
Figure 8. The user makes an emergency call from a STA. (step 802). The STA begins to transmit SOS
frames (step 804). Based on the desired implementation, the SOS frames can either be sent as
probes or Bﬁ"?ﬁbd to edtablisha Rivckekevine dmonomintarincragef oyevasey (step 806). [0088]If the

SOS framesoag to be gent asyrahese Adt R siRRPSHRd 15561290 & nﬁgmm tin isfpade
whether the end of the transmission period has been rea%%ed (ste 810).ql‘§t e tra%s%%s%g%rperiod

has not end8d”then thé STRBHEHS a8 RERRAIR JISS S DermBeured g 1y astivoeintbehod
returns-to siep HldeMdhepndalithavansissinnassied Bas beanseashad GlepdiPlshenthe STA

stops trangmitting the SOS frames (step 814) and the method terminates (step 816). [0084]If the SOS

frames arﬁ%%ﬁ%ﬁmﬁ%ﬁﬁgwégm&h%@@%?%ﬁ@%@é’tﬁﬁ%@ﬁ- then a

determinatmvﬁﬂkmade mgﬂ@ ﬁg&ﬁm@g%@ﬁsmwgdéeé iﬁlhfﬂi:éabﬁéa%%s@éﬂ@éTﬁé%@RS 4 %'f the

emergency worker is not within range of the STA, then the STA continues transmitting SOS frames
AN ERRR T S

(step 822)'5HY the Metnod é5ht POSDEASE fh & 2R FgRHY) Sedad4 %f the STA
(step 820)7 tHen testBibAistonklansMALiIfigld OSfasesenhiesiabiBhesadiEs iopgsmggton

(0085l a TiSt ARSI (GBEL BHT b A1 he SIS Wi tTGRYEIES G e 1 o BB ggered

by signaliregrfengenke ¢al OF NiphclhayenprotacylsllkEBd3siean He-tiritation fretecahtsdonence the

emergenCXaqpfﬂszgg%’ésIggeqya{gggg {g%grl{ggc oqgll%h Figure 2B. It is noted that the sﬁpported
rates IE 716 is optional, and can be elirninated from the SOS signaling frame 700
without affecting its functionality.
10079} In one embodifnent, the SOS signal frame can be defined as a Probe
Request frame sent with short interframe space (SIFS) priority or priority interframe
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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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 [ access the medium, so that the, emergency caller has, better
access tfﬁ%%%%%%??ﬁ#%%é%gﬁgﬁ%rﬁ’ f%é}éfgr%op ecfetﬁcéo |%°|cﬁ§ r%er%‘sjéi %%ﬁgrgg%%nctionality
to handle @?ﬁbﬁgﬁ%ﬁ?ﬁé@@%prpe an emergency call is established, the WLAN maintains an
active conpggion to theser ialdiiiaiediiie llerison salde A cerianpel ﬁ%g%%eﬁ%mefgency

call is over in case of call back. This functionality may be transparent to the"user.
FunctionafitRinch@ fiea Bl Fersieed DI EEZsariuRTedH 10 0L thc e 800 foe detlrmiding whether

an AP neegi16:4Gk @ﬁ@ee{@@éﬂa&%&%&%@%%ﬁ%ﬁi%%%ﬁ%ﬂ&ﬁﬂmme@%mgrcggncy call
e

(step 902)h%nd the AP receives the emergency call (step 904). A determination is made whether the
STA has the EiRireedan hormpresth & emerenng Mh bdsens fomesamplerk Doks xpeadsy the call

(step 906)-dhe ARCihecksdhiRg 57 Achasmll raariredduneionalife-(e.g THRES BE3rRIRIoa0k

termination, vocoder, aft) to support the call. This information may be indicated as part of the MAC
frame (e.g}??ﬁﬂﬁf’frames 200, 250) or it may be part of the subscriber information in the network that

the AP caf0agRess. -16k method 800 for utilizing a SOS signaling frame is shown in Figure 8.
The user makes an emergency call from a STA (step 802). The STA begins to transmit
SOS frames (step 804). Based on the desired implementation, 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
-15-



[0092]If the STA has all of the necessary capabilities, then the STA proceeds with the call as 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.) (step 910).
The method then terminates (step 912). [0093]If the 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 methaod terminates (ste 912) tia@ 94]If the AP determines that the STA does not have all the
required fUREHEHARPTBHRGRY wprErgassycaliisrvce. dhedvretiondpaaenanehithise AP will

act.as a preRsieraiesSiA - &mﬁ%ﬂ)uf%@@igg& SRS BRdHngs BN Baye HIE,PralRcolsUpPort,
then the AP can act as ﬂ SIP proxy for the STA. As another example, if the STA has SIP support but

the network By SPPorts HO393 pﬂ?@ﬁﬁ%@%&ﬁﬁ%@\%ﬁ?ﬂ%’@ﬁmﬁﬁ@@%@%ﬁﬁtﬁ@sm to H.323

messagesdmtgeiest efilieanetwostalt dher exiieria sasmihal the.S T 89Rs 80k eMeN Bavs:a vocoder,
the AP can download g?&ll[%vo oder client to the STA and interwork to more standard vocoders

elsewhere’f THERRT JAnother method is that the AP spoofs (i.e., reads the contents and/or
type inforniadeé] even ifiit issefiicialyiaah stippasepsePORie contrpsveTing iR Lackeisdbaiare used
for signaling or normal traffic.by the, STA and ifs c tin the network [For example, SIP
signaling p?cr%?oco? THESERY S5 earnﬁ%%\g % é‘fﬁ%égﬁ%gagw PRI TGRS ares e ﬁ@‘i}n’allng
contains uséfiekinfthmatiiha sutiata b eapsli§O6f drmatianmasm ﬁ%ﬂﬁﬁmﬂ@@@@ﬁ%l&é Tﬁh% AP to
fulfill its roIe r ddition to the reV|ousI descrlbed ds, if t ts S

information It %%s%(géggr:gon ﬁ?ln £ rembc())?re&3 &s?na?gtﬁ%gfﬁ %‘?’rﬁs ‘ngg &?M&C essage.
contents, mdwrﬂﬁﬂatwﬂbheommtaﬁmwalghw,@mmmm@mngeuw telieghizelibiabiSIP is one

example o%&g&g%qﬁgnﬂgﬂﬁg%ﬁfl for if-based calls, and that other equivalent protocols exist and are
widely used in the industry. Theretore, this method is not limited to SIP alone.

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-



[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 establish a link to an emergency call center in order to properly route
the call from the STA. There are several possible transfer mechanisms 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 node concept can be extended to include an emergency
response operations center with man-in-the-loop capability. The emergency network node would be an

extended seryj et (E or rk tajlored to the infrastructure application. For example, on a
university cam%)ml; , the E%a%%éﬁﬁéﬁ%%ﬁ@%e%ﬁ@%@%&@am5%ipmc@ﬁartment.
As another exitinphe, dalbamnortadtisiog giantTHhe AMergendy RRWRH:RRIS WA betbe. security

office. The e netwark node would include an operator who would receive the VoIP call, log
call informat%gr%g%}:a%nl%cg ,@n a%%%t%%eoﬁ aptfggeog‘#@%grﬁé‘ﬁ’éy%aﬂl&ﬁoéﬁﬁmi@fﬂ“#téﬁ’e(ﬂéleph&ne
network (PSTeéyariaidh the 4Pjsrhidteddusborities. (20 Hite BReraeRsy tReRVAHRRLR CRBGEPT can
be further exjes _ed 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 mBHESY for coHitbetBRAoltive nohdegendy nethoreontagougharns saskiinelude the

ability to routgiapetfhaade agall withous authentication, authorization, or secyrity features. This would
permit a direct une?grypte’d connection orléegstuar?naelgaogn%’gc 3% Batiddh ARG RO REeeIREFBNd the

emergency ﬁ‘éﬁ%ﬂ%ﬁ&’éﬁﬁﬁﬂ%@ﬁﬁ@%ﬁai@ﬁldsflmﬁmeigﬁnwmﬁﬂwmkhmﬂﬁl%%é&@iﬁﬁided to
include call baoyiig %I@@ﬂg@f@%ﬂgﬁgi@&gﬂgmation. This functionality would

[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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preauthorize resources in neighbor APs (APs adjacent to the AP serving the wireless -18- call), so
that the caller may roam without losing the wireless connection and without the need to reestablish a
new emergency call when moving across AP boundaries, thus eliminating duplicate enlls on same
emergency. [0104]The concepts of the present invention can be extended beyond the specific
examples illustrated above. For example, the present invention can be extended to mesh networks
and ad-hoc networks. As an alternative, instead of a human user, the present invention can be
extended to machine-ta-machine usage scenarios for.emergency handling with WLANs. One
possibilitypvl\‘/%%)l%o Seel%%}gaggfﬁ Wi”%% IRittPS, SRRt ThepetotR: ithis@mptigsiaserst hard
wired telephuihedifteSIifhdbnan 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, ad(§i@€dribed adbove. JoaBE A bnosBshe featergenartelbmants of the present invention are

described;j gﬁ]prefer r&? iments inpagticular cambinations, each featuye gr.element can be
used alon{emewit out thgﬁgﬁger %{r}r%%r%%afgale%nfe‘gn s%aﬁgﬁ%%ﬁﬁgm%% SeffSfious
combinatieiaighar gt antreeizenoyes Ardrélsme ntsiaf theeséntimtenionaGlaimsWhat is
claimed iy dné-IROC DL UEE0MNIEIRSS TANSIINIESR S AOVISIN S MR,
comprising: communicating with a cellular network;

the AP to the call center. For example, the AP can communicate with a gateway,

linking it to the call center.
10100} The emergency network node concept can be extended to include an
emergency response operations cenfer with man-in-the-loop capability. The emergency
network node would be an extended service set (BSS) or network tailored to the
infrastructure application. For example, on a university campus, the designated
emergency netwcr)rk node would be the campus police department. As another example,
in a manufacturing plant, the emergency network node 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.
[0101] - -~ The emergency network node :coﬁcept- 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
<18~



communicating with an Institute of Electrical and Electronics Engineers (IEEE) 802 compliant network;
receiving an indication via the IEEE 802 compliant network that the IEEE 802 compliant network has
priority over the cellular network with regard to an emergency: call; detellining 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 cgllular petwork utilizes a Universal Mobile Telecommunications System (UMTS)
technology c&i), 80 phti/ie sallps mapsiteaseive theie bleFRe fheomprletsgonneatimeesswittonfigured to
communicar@e\aﬂblwt@%ummﬁwg&%@J&ﬁ&é@ﬁ%&“&%l%@&?%%@lﬁgq%%m&@eiﬁugEEE)
compliant network; and a receiyer configured to receive an indictation via the §o compliant
network tha%ﬁ?ﬂ%%’%gc%mbﬁ%ﬁ%ﬂksﬁ%e&%ﬁ?%r the cellular network with regard to an

emergency call; wherein the processor is configured to determine that the IEEE 802 compliant

network is W{{z ]ailable,%%grocess tg]? merge%g_call and initiate the emergency call using the
cellular networ 5. TR SRRFERSSSY ERfmrassntdnsanien readeserrnderngired thesmariimicate

with an IEEE& 862 lesriiblistn: Rehwbokdh o Hizes e, 502 bhswireless en! AeAReiwar (WL AN)

teChnO|Ogymesh networks and ad-hoc networks. As an alternative, instead of & human 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.



6. The WTRU of claim 5 wherein the processor is configured to communicate with a cellular network
that utilizes a Universal Mobile Telecommunications System (UMTS) technology. 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 Electronics Engineers (IEEE) 802
compliant network; receiving an indication via the IEEE 802 compliant network that the cellular
network has priority over the IEEE 802 compli I network with regard to an emergency call;
determining that the cellular network is not avaaﬁaagiglfo process the emergency call; and initiating the
emergenwﬁlg uaingﬂg elSI.EEE 802 compliant network. 8. The method of claim 7, wherein the
IEEE 802 co’mp?iariat1 network utilizes an 802.11x wireless local area network (WLAN) technology.

9. The method O{t claimgl\l/lvggr%ir% t_hg C%Ilul%.neltwogk utilizt(?s a Univers lﬂcl)gt{elec%]m?unications
System (UMTS) techndlogy. < "10. K Wirel8&s transmireceive unit mpri8ng’e  a
processoceapfigured to communicate with a cellular network and an Institute of Electrical and
Electronics Engigeers IE%@ 8\91 cgmeﬁnlliqg n%tv%q k; and a receiver configured to receive an
indication via thé 1EEE 80 cgmp iant network that the cellular network has priority over the IEEE 802

compliant networkmithmegang teignaenbeygemewCallectrical and Flectronics 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;
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wherein the processor is 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. 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 FSISBbI THESHonS 5 AR TIPS SEEFHRIOLY! SEPEORIIRCENERGENCY
CALLS Oheitv MR RE hBSS4iQAG1A LoAR N BINODRICAbstcatt Aderigefothicentifisgeancgimergency

call in a wireless local area network includes an indicator to identify a call as an emergency call. The
S1SShdosal sreanetio

. . VS = ar networ. . . . . .
indicator €N be '8 B Hag of 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. ‘Ebﬁ:l ation jnformation can be transmitted from the station to an access

point separately%‘rom aijé:mergen%; ¢ II.CII‘?B? 2 whéréin the processor 1S configured to
communicate with an IEEE 802 compliant network that utilizes an 802.11x wireless local

area network (WLAN) technology.

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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8. The method of claim 7, wherein the IEEE 802 compliant network utilizes

an 802.11x wireless local area network {WLAN) technology.

9, The method of claim 8 wherein the cellular network utilizes a Universal

Mobile Telecommunications System (UMTS) technology.

10. 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 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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