WO 2005/112488 PCT/15S52005/015986 [0001] SUPPORTING

EMERGENCY CALLS ON A WIRELESS LOCAL AREA NETWORK

[0002] FIELD OF INVENTION [0003] The present invention generally
wiebates tessgireless local area networks (WLANS), and morerpartistiaiystes

supporting emergency calls in a WLAN. [0004] BACKGROUND [0005]

Existing 802 technology (802.11 WLANS, 802.15 wireless personal area

000 etworks (WPANS)paip Riresiionsti iassnotaxe 1ssRpOTt emergency

calls like cellular does. For cellular, support of emergency calls often
resulted from regtl JYGREFEERM &rRérid PSS IHEOBE nology and is

therefore widely implemented in most of today's deployed wireless

cellular networks and handsets. Su Eort for emergency calls involves
[Oeo%any aspects across all LSRN i W%O pecially signaling

[oposupport and mandated pIResHUES - NG ae B00: SXistent So8 802 1 30 works

802.15 technologies. With the advent of voice over Internet Protocol
(WLANS P roRn PRTAifAdYe S SHRRASH BE P IIGE BDVWRANG: 8 WhdHNor

emergency calls in WLANs will become necessary. [0006] Even "fixed"

VoIP phone service offerings for the residential market have limited
moo‘%mergency call support. NumBeBEaR6HRBrmation cannot always be

- [oopdTacked why: & disnaieherim i puplisosaiatananel I Be PO LES ORI ERbnal area

back is not always possible, and address registration may be required

networsh Wiéiss shindraditimaly dratonahBays boprameTs movesersia calls like
cellulR@WREaraR 18 eameragney il silhee semt fesedn ing rﬁ*g{ﬁt?é%‘a%atory
u

.address location, The reglstered address can be changed in principle,

requInERRLSRIMRPB AtRdsFRO R HAYY br herrloTh wirkinrigrplemented in most
of todBiRsmalinyad he-Bea cMagditiony S e Ngets Might DS%&!BQ?@I%P 8 ergency

registration information in a timely manner, if at all, [0007] This situation

calls GRYSEIRS AT AERFIIHIRGT 485 cMA ISR BY AR {RotEeTs, 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 WLANSs and
increased everyday usage of WLANS, support for emergency calls in WLANs will
become necessary. \i

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

0007] This situation worsens with more mobility as enabled by VoIP phones

using WLANs. WLAN based VoIP phones can work from any location and the user can



using WLANs. WLAN based VolP phones can work from any location and
the user can WO 2005/112488 PCT/11IS2005/015986 be expected to roam
seamlessly between locations, such as from an office to a home to public
whoigpatsgitc. [0008] Certain 802.11-specific issues exist, irsadiRg¥&eisoss
access, access point (AP) location, caller location, and emergency call
admission. In regard to radio access, no priorities for emergency calls
be expdIeNY @uis! R ahe 802y Hoshanadisie. et ke ias fitomeanstfize to a home to
_distinguish an emergency call from a regular call for the ALAN access
publigyaelmatsTHE ocation of an AP or a STA is currently unknown to the
[OOOS]LetV‘ﬁ_rlﬁ'%kﬁaﬂ?@0@[9}?@%@%‘16‘@8&% ,3%&’@&(,1 ihtouexampléidhedBsaccess point
Identification can easily be_determined. It is also not currently possible to
(AP) It o BRI O TORTb P T TIOD AR RN [000BTI Foa daceess
no prid@issieR caightipannged AN erayt prettensePnelgenod acdiem ttohere is

establishing an emergency call if th ller is not authorized tg.enter. t
o mq@w@ﬁﬁlﬁ-}@%ﬁ% é‘%@%&?&?%?ﬁ%@;ﬁﬁf@ B 9‘%%1"] racgﬁ, ﬁg%&%ﬁgﬁ access
netwdﬁ_ﬂt%%ﬂﬁépﬁt@o%ﬂ@rﬁﬁ@o@a Avsoeiatiereratpesisfolonedthy negetidtiona non-
with the prior to assqciating the STAtot P. If the.STA is unable t
ProPrifefeatREN s Wﬁﬁngdﬁ%rﬁ’éﬁlﬁgﬁaﬁlﬁ%ﬁ %oﬁ#@%%%g Eht? %o t%ar%ueg%sgly be
deterthmEALITE a5306AtON piscadivedesditlermingdfpititeutd ieradmitéd As a non-
an example of this type of difficulty, if a STA does not have the proper

Pf@PrEP&%%B?&WF%uthentication credentials to access the system (if the AP is
[0poogonfigunedeto: epirainassardsightertism agtdshlickNon cyquentiais;msrgency

might exist for example with a priva spot gr enterprise/office WLAN
e e e i
netw%fm]@ilmémm@mﬁq&bw@mma Fradentiats AResaRiveutte STA
still refuse admittance to the netwark based an its configured _maximum ...
oSBT BABREE T EALE, RN LB ey thE A e cine
the S8 {0 RdMIPtTEthe WEARrgaAble¢all{didbe higitdst priviitid aad eoergency call,
discontinue another ice call. Because the A ren

ot
it wowkd gﬁgq&qmm&gg ﬁ%gl}%ﬁ#oﬁ]assoma ion procedure %%tem}l%@%% could be

admitted. As an example of this type of difficulty, if a 8TA does not have the proper

password or authentication credentials to access the system (if the AP is configured to
require passwords or require authentication credentials, as might exist for exampie
with a private hotspot or enterprise/office WLAN), the AP will bluntly refuse the STA’s
association request. But even if the STA has the proper password or authentication
credentials, the AP could still refuse admittance to the network based on its configured
maximum capacity for voice users. In this case, the right decision for the AP would be
to admit this new emergency call (at the highest priority) and to discontinue another
existing voice call. Because the AP currently lacks means to make this distincﬁon in
the first place, such a feature cannot be implemented with existing state-of-the-art
WLAN technology. Contrast this with the operation of a cellular system, in which any

device can make an emergency call, even a device without a SIM card.
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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. -2 [0010] SUMMARY [0010a] In accordance

with a first aspect of the present invention, there is provided a method for
[Gelo]accepting an emergency call ir‘s el local area network (WLAN), the

method comprising: receiving a ready to send (RTS) frame from a
[OGIOan\:'(;?lesir? t%%ggrg%};ég %h&n%tr}?rﬁmﬁes;‘?g&(%g a‘H&et hﬁr@:";lc-z%tfr%{ggnﬁ%n there is

icating an emergency call; and Initiating a'back off procedure such tha

providedcessislgranied dodheiST Aamakingdheyemgrdangywaall psioidoad SFA network

making a non-emergency call. [0011] Embodiments of the present

(WLARN erfinBropss ecmpb gy Sterrlspis atioif dspdets dleRb g frame from a
wireie%@@f&?&?y(ﬁw)a'?ﬂgﬁgﬁuEP@rEH{E&éggy,l Land 82 A5 deeimologNdicating an

ome of the proposals pertain to new L2 Signaling messages or

emergfoyntatioranelamigiatsng mdincteodémerganby calistothsadtess is granted to the
roceduyres and control mechanjisms,.are proposed for emergenc
STA RIS STSERRAS, SADEIr LS 4oy HodPAIGHE AIPAR IS Soral

generation (2G) or third generatio (‘36 ellular) implementations are :
01 oc b SIS B T Sh ey B i ERA s BHo LB gty operetion

aspectegintenabbggiremengsmory localiiohaepongngop et ewiige A6 . ¢allextsl  802.15
sed to allow
A

itian, means,and. signaling procedures are pro I . .
e A SR SRR 4 SR oSSR annfpgmacion
elemeptssitiandnfatenationsean bedbupietiRe. exeerganey doats endanieo! mechanisms

e S sstmel BENEL Rl STARRS oG ST v ax
and sediows geadrtiondiStinguishtbetiveenczSDA D)t cbult tréaphormadltions are
et UL oot OB RIS A T s
requireorfigared (lecatippasspamiingcofithrequiengeanty toadldmst postergeneyns and
signélﬁ?él)procedures are proposed to allow requesting and reporting of geographic
positions in a WLAN network. The position information can be coupled to emergency
calls or can be implemented separately.

[0012] A benefit of a STA being able to identify an emergency call is that simple
logic can be installed at the AP that allows the AP to distinguish between a STA that it
should treat normally (i.e., should follow regular association procedures) and a STA
that should be admitted under all circumstances, regardiess of how the network is
configured (i.e., bypass any security requirements to admit an emergency call).

10013] A device for identifving an emergency call in a wireless local area network
can include an indicator to identify a call as an emergency call. The indicator can be a
bit flag or an information element.

[0014] A device for reporting location information of a station in a wireless local
area network can include a location information field.

[0015] In example embodiments, 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 1s capable of operating on a cellular network. The emergency

q
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[0013] A device for identifying an emergency call in a wireless local area
network can include an indicator to identify a call as an emergency call.
The indicator can be a bit flag or an information element. [0014] A device
for reporting location information of a station in a wireless local area
network can include a location information field. [0015] In example
embodiments, a method for placing an emergency call by a STAon a

call iSMANReINHOEhe JiTAPlacIRG e emeraepay call, @?éef)'piggﬁg%?rh:% on the

made whether the STA is capable of operating on a cellular network.
cellulgimpeienty: chles contisteandmalirncdtiumrdrvbathemes Tangregpapleall was

compREQPLIAURAG QBIiheCRUHASREtYaTle LRGN o8HSIIAINAUANIS MBS leted on the

whether the emergency call was completed on'the cellular network. If the

cellulgmstyniby Bam Wik sotiesmpyetell sncortivendiar Abadiik/ ten the
emergency call is continued on the WLAN. -3 a [0016] In example
embodiments, 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 for a
predetermined period of time, whereby the emergency signal frames can
be received by an emergency worker to locate the user. [0017] In
example embodiments, 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 example embodiments, 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



is received by an AP on the WLAN. A determination is made whether the
STA has sufficient capabilities to complete the emergency caE. The AP
acts as a prosy for the STA if the STA does not have sufficient
capabilities to complete the emergency call. [0019] In example
embodiments, a method for maintaining location information at an AP for
a STA in a WLAN includes receiving location information from the STA at

[0016}he APlandsiotilg thisnkediioeninformanomed tHeRo¢atng] ik ebsampﬂacing an

em od| ts a od fo Ioc inform tlon at an AP
emer A S T L A D SRR b ey can
on thefokMatioEnibedaestindnidrniatinesis aapotiedsiignethe Stationtie tETAP for a
and is stored at the AP. [0021] In example embodiments, a method for

predeﬁlaema%@érﬁéra%ﬁ@%aﬂf@a AANISEEHS by EBAIRA e sy b6 Besraved by
an em@x‘)g@ %‘?kfé?% odA Making the emergency call to an AP, the ETS

frame Containing an indicator that the STA is making -4 an emergency
[0017]call. Thia RﬂS&rﬁp}neamtﬁﬁbmedtai the Bamdl rfon-dmatgency SEAs aracing an

cked h the emergency cal| can a cess the
emergRe BTG SO N A S NG0B e B R o cspcy call
on the¥T AHERRAWING S 1023 herose-detaliad it ersianping 104 thednveplissved by
may be had From the -4a WO 2005/112488 PCT/US2005/015986

an eMRIESRAIg IRk pﬁoﬁwraw@ré@w ampedimehegibe spyieeRcotwrekapls, within
a pma%%rem %8 O%%ﬁ togf,i ?Ctlgﬁi\é\' thtﬁ]ee %%%%rgg§§?/ 'qgogf{%\l’“\”qgsvmthn the

|gure agram of a standar um access contro

predet(mm)eﬁamge [QOﬁEécFmeeaﬂaﬁ beﬂim@@ﬁhefméﬂ&ﬁdfthmmge@&mworker is
flag indicating an emergency call; [0026] Figure 2B is a diagram of a MAC
establisheth \with an information element (IE)

[0018] In example embodiments, a method for supporting an emergency call in a
WL AN begins by placing an emergency call by a STA on the WLAN. The emergency call
is received by an AP on the WLAN. A determination is made whether the STA has
sufficient capabilities to complete the emergency cak. The AP acts as a prosy for the

STA if the STA does not have sufficient capabilities to complete the emergency call.

[0019] In example embodiments, 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 example embodiments, 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 example embodiments, 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 ETS frame containing an indicator that the STA is making
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indicating an emergency call; [00271 Figure 3 is a diagram 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; [00291 Figure 4B is a
diagram of a RTS frame with an IE indicating an emergency call; [00301
Figure 5 is a flowchart of a method for using a RTS frame as shown in
Figures 4A or 4B; [00311 Figure 6 is a flowchart of a method for switching
an enragientechkatilogies ROl Sdmpletés ap@ivetpanthecall, EBA g geita STAs are
gia am of a SOS heacon frame indicating an emergency call; [0033] .
backe @%ﬁé"@% ERFchhft SrakHgt W%ﬁ%i&%ngcéﬁoaﬁ%‘ﬁ%é thie Rseork prior to
the ndfAERFFHOYY igfAgure 7; and [00341 Figure 9 is a flowchart of a method
to determiné whether to apply a proxy function. [00351 DETAILED
[0022]DESCRIPTIOBROE THESRREFERREOIEMBODIRMENTIS(B0361
Hereafter, the term "station" (STA) includes, but is not limited to, a
[0023] yirelessHarsAftHAERVRAGF RS YolipimaRntioh@d bPmbafidrom the
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 WO 2005/112488
PUT/1JS2005/015986 wireless environment. [0037] The present
invention is applicable to all WIANs, personal area networks (PANSs), 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 WTRUs implementing a combination of these access

wieehnalagis including WLAN, PAN, MAN, and cellular mulgienvodsosiorsose

WTRUSs. [0038] The present invention for handling emergency support will

be described hereinafter as being grouped into three major areas. This is,

OWEVEL: fOf: GRNVENISNes  Ahexpianaton.angshouwd RAkNS BKEARS, aind to be
fo}lwrllllr}%gt}%nmft e invention. [0038] 1. Air intgar’fglce rel_aﬁtled té?it{%ali_ng/support
underabebproceciiesddon Oith HiicatomBrBBEBIRY B WO frames
{0024;: gwl\:‘llpi'glgﬂg@ei“&ga gﬁ%ﬁgﬂ?&[&) gﬁéﬂ&?@ﬁ@@ﬁ@ﬁ@ Al dRams il (MAC) frame;

igure 1. The MAC frame 100 includes a frame control field
[0025102, a dliguin A8 fiell doerene of mbléaddrmes Mt 1 bfallesstpdicating an
emeréeen %cﬁ, control field 108, a quality of service (QoS) control field 110, a
rante body 112, and a frame check sequence (FCS) field 114. The QoS
[0026tontrol faki1e BB dscividaramos pMAtore BHERRD ARsRERHopoRR 20t (1E)

indic %@%X g%rrgépgéggy%ﬁglls can be indicated in MAC frames by a bit flag,

emergency message type IE, by an eme;%?lncy message field part
[00276n an SKigumg dinediErenbyim BRIGEhEPFAN R Stemeiwge;

sing a § %GQA(CEQFQGQM}HISQQ)&VMS in-20 exsting Heandielthef@ting an
i:OO%RJ/IAC framgéﬁThe indicator allows an AP to know that it needs to admit the
emerggne¥geiby call. For similar purposes, QoS priorities or requirements are
[OOQ%dicateﬁiE%f@e@ﬁsﬁf Ros.classesffar examplgnlifiern )« AMEeKslBgting an

AC frame type (control, management, or data) can be modified to
emergesicideale emergency call indicator. The emergency call indicator can be

[003cAdded teany logatian i he MAG kamarHsds-header DR hedveusingrown in
any of the "mechanisms described. -6 WO 2005/112488

FiguretAUg260865/015986

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

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

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

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

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

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

a base station, a Node B, a site controller, or any other type of interfacing devicein a

-



[0043] As shown in Figure 2A, a MAC frame 200 includes fields 202-214,
which 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
wiheopeaerues that this is an emergency call. As shown in Figrare/ 242 peng 5986
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
. qitis $ 6%% Q lace the bit flag 220 in any currently reserved location in
ereleagr%ye%?tﬁe exiéstﬁlg header or frame body fields in the MAC frame,. [0044]
[0037As shoWhaDFgans 2Beationds RanicaBy alldd-ANamersentigtiragetworks
(PAN%’?%’&'%@gsﬂ&ﬁ%@%%%m%%{% 256, 19nditateAB02.11-based

emergency call. The emergency call IE 256 can include, but is not limited

WLAG, B biekgendysézslarsg® 556, 0465 hodecieneiess M bafpyeamivalents

inf ion, fi 4, Telaly ' Vs ' geapi in
SR S0 50 O e S oty

al Tie [ he emergency call IE 256
a comb@ma@@aﬁéhwmw@eﬁaﬁie&waalﬁém%mn%%% iRed frpllular

multitﬁ?oﬁg’ﬁf@m% call IE 256 can be gdded to an existing IE type. [0045] The
emergency call flag 260 can be a simple indicator (e.g., a bit flag) to i
[0038identify T Inessalt isserdinargsRanaling A peaen OB R 786 2o described

hereil MHERES g@ﬁl%%)@ﬁgget@ tihE SMeIgeney cale Tnilire, MAMiSRl for convenience

emergency, efc. e capability information field 264 includes the

of exmdapabifiicands thewsd Aghdeifaker anfelyeHafeIoLHP i Tesd tT assist in
completing the emergency call as quickly as possible. The location
information field 266 contains the location of the STA placing the

[003%mergehcy calirmmdarbiss Epddehpisaling HeIP IR REREHRS Y oice
[oo4ggodec uged byrhe STA, aPghisHRaH-iNGARE tBIR dsfmn CONIRIITI R gnaling

between the STA and the AP attempting to handle the emergency call.
messggtditional information that can be included into the emergency call IE (as

i0o41fields 279)are HmasiaRnsande iRt andies Raralareservise tapabilidine 100
information. [0046]hExistin§ MAC frames under 802.11e have call

inclugpoataerrrrontrahEntdsith spbERtiaRh FSPEE IEOTRAIIBER ffdeepfTolds
1062 RHRHY-SURfRId B Bontrol field 108, a quality of service (QoS) control field 110, &

frame body 112, and a frame check sequence (FCS) field 114. The QoS control field 110
ig divided into a plurality of subfields, as showrn.

[0042] A priority for emergency calls can be indicated in MAC frames by a bit
flag, by an emergency message type 1E, by an emergency message field part on an
existing or new IE, or by an emergency call code implemented using a reserved
(currently unused) value in any existing IE or field of a MAC frame, The indicator
allows an AP to know that it needs to admit the emergency call. For similar purposes,
QoS priorities or requirements are indicated by means of QoS classes (for example
DiffServ). Any existing MAC frame type (control, management, or data) can be
modified to include the emergency call indicator. The emergency call indicator can be
added to any location in the MAC frame, in the header or the body using any of the

mechanisms described.
-G



_transmission specification information field. The principles of the present
invention can also be implemented in the TSPEC IE by defining a value
for an emergency call. In -7 WO 2005/112488 PCT/US2005/015986
woellgkansystems, a similar mechanism (a signaling frame) i®osed 1@ sersdss
the call parameters to the network and includes a reserved field to identify
emergency calls. [0047] B. Location information [0048] Location

[00431(”“0“&&%%1?&%&05"? Altachedipthese RewddAt frames 80 285914, which

e.g., in the location information field 266), in addition to conveying the

are themsergerssy fickisetBibhdHrdentribasonbirtr EXARIEC B AP SATEat 1o one
embo&ﬁ%e% Qaﬁﬁlﬁﬁeﬁﬂﬁ? 4BPR) 1R 4Ne ARiR=2d £ VA asdiessRmiSIAIE is an

or dynamically assigned IP addresses, or global positioning system

emerd@RBmlofmation romBE P AT RpRREAIFRIMS FURECARHES 24 18 1P
the re2WAKA IR %i@%ﬂﬁﬂ%@@é‘%ﬁ%%@@ﬂ%@@k%@% Hiisdaotesyiatthethe art

location information can also be conveyed separately from the emergency

wouldcatitariforibiionofoieropeteteahy SR atihg e sHBiguRty s TR °d location
\gusle Bulase RO itee g idenilying e S TRonlacng:haemergency

H angéq y caller ID, utilizing a callback number, and using known addresses
00440 help ibeateotie BTRBy mEbradbhdyeae Lehirciudes asprenmae! held
252, ag?% senf B cuentpoint alaachment fsdhe SifAasiieh ashigdRy call.

network 1D, or AP geographical coordinates). [0050] For example,

Tho A eRgtaiy TESENR R R B DR PP S TEERCRE: SROBFS R ool flag
260, 4 ?gl’%i'g&li thaPasiionsEon.a s TA che felA-wewldi seporHacktaive Aformation

with " its position. One possible implementation includ
Fold Hiis LG PPt A AR e UGN I T B E°Eency
call TSIl handaets«Multinlea positioning metinds Ganp befseppeisacderained in

different access networks, including, but not limited to, uplink time

the G@iﬁ?@@m@éf@ﬁamv%@ﬁal@@@@% BELEHE RS difference
(0045E-OTDimidleneriad dpwnlintohssived tine diffgsenseiaianival£|PDbit 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 quickly as possible. The
location information field 266 contains the location of the STA placing the emergency
call. The voice codec application field 268 identifies the voice codec used by the STA,
and is used in case there is any incompatibility between the STA and the AP
attempting to handle the emergency call. Additional information that can be included
into the emergency call IE (as fields 270) are timestamps and WIRU and/or operator
service capability information.

[0046] Existing MAC frames under 802.1le have call priorities. The
Transmission Specification (TSPEC) IE includes a three bit priority subfield in a
transmission specification information field. The principles of the present invention can

also be implemented in the TSPEC IE by defining a value for an emergency call. In
-7



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
wiotmdtripsisne measurements. While the preceding exampBSTofS2005/015986
conveying location information have been particularly -8 WO
2005/112488 PCT/US2005/015956 mentioned, one skilled in the art

cellulioridinate that;anyformatiosenyey geealaphie-caeydinaiesicanead the call
used. [0051] The emergency call functions ¢ nﬂ?j peg%’m‘%gﬁ 1
paramfigeyse |9@risw@ép<%é%}ﬂéﬁ%ﬁ%§ﬁm% Jdedf6R epSmifgEency cals-

functions. To illustrate, it is possible to: (1) attach location information to
the emergenCﬁcall signaling frames when the STA actually issues the
[0047emergeRey caltosatiqe)iaf§imalestion updates as a stand-alone

foo4sfunctionality méthevtoam emereeac] sl AftetamplethbientatiaInodid es 200,

to keep the AP informed and updat bout the latest STA positign either
250 (Gen QI (6 EPOTAR A SO PO AL BT B R 8 e ertgency
call cPBEKOIONRE PROIAIONTEF bymshliciied ABgutad TIacation sepheibgsiyy sherice set
STA to the AP, Maintaining location info_rmagion at the AP m%y

B RS PR S Ah  ASSor0 S OF Y e i addresses,

or gloBUEAGY LIRS T epseRrlyPerRAbAsimaterafther AR sEERiompdectetitalg this
the STA is not required to ggplicitl ,piggﬁ/{?gck its location opto the

ﬁlmt%@ﬁé@n@?%éﬂr?@aﬁé% & SFTEEY.§ geaier. It is noted

that HesasioniniqrmatnpsRRHingl sahderiesddaaliav inplemertiatiemofgency call
location-dependent services in a WLAN network, in parallel to addressing

informafif&ory requirements. [0053] As such, the position information can also
[po4dve providesuiodecationrsenisas <) applicatona exitig, Withiaramot limited

__interworking WLAN (I-WLAN), public land mghile netwock (PLMN), or in
o, IREETTAS RBRIOR TGk PG BSH <AL Cul Hen Y F SergUbeck

num#AP igsatikeanbepioddadtadoad 68 slient {00 PT AEkietigetkenergency call
cente?&as.gr:%Eilgé%lw%ngd%'ggsaensgoef %gcc%%giesnr? 55}911; of attachment for the STA,
such as the AP or the network ID, or AP geographical coordinates).
[0050] For example, 2 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 (UU-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 8825) 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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procedure [0055] A standard RTS frame 300 is shown in Figure 3. The

RTS frame 300 includes a frame control field 302, a duration field 304, a

receiver address (RA) field 306, a transmitter address (TA) field 308, and

wa B@S:fieies 310. [0056] A STA that wants to transmit an emergarnayesalisoss

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 Ejgure.4B, - 4 :
e e G A T ot 400 F s A0TA10 of the Ry Pt
- coordifnanee 400 bareste same as fields 302-310 of the RTS frame 300

escribgg above in conneeti ith_Fij age.eR %ﬂh@ﬁk‘%ﬂ@g "
[Goalﬂas sev%?}gl %Iﬁ‘ﬁﬁ%?élé’%ﬁﬁggr% %yﬁ%gogffwﬁl?e\%%%%%ggﬁeld %1_2,‘ atype m(ye
complsnisfielerd i th silistjpetiobfisipoatiegdundienib Rioniugisesm {pepossible to: (1

sybfield 4184 from fie fr | a TA
st A o Mgt el SR TSR Bt oy e ©

actualiybifielted 2B TivvineenEy wakhlentPid) sbgrel Erpsigstispdades aad ghand-alone
functl {tSUbfi:?xlgu%?é% é%%i%eg 51908 %Jﬁ%ﬁa&f be-added 10,80 be to keep the
feserved b a

eser it in the mé 400. Potential locations for the reserved bit

AP infocinde dnd proteted vhaibitsulstiers 3TA meltippetihsmagriadicaly e every
few sgc%%%%? é'{ﬁ!@d‘} 40 ‘ﬁlﬁ"% peigd hatone-skilled intheath copic placaithed regular

Sl ag in ahy reserved bit in the RTS frame 40(j. [00591 Figure 4B
locatishawpoatiegiey dad BIS fedime 4BoMadnigingnertaritied ﬁwmﬁs@%%sz’% the AP

may kgelé{ga%%}éﬁg é@%&géﬁ@dtﬂé%@gﬁs@g ARB. A PIROSL IE146Re AT Aready

462. The purpose IE 460 can be similar in content to the

has sereergeablycatiomnies iveseriticthabdvd nResitiemesefin atetbsiéiigeds not
requiiReﬁ% fr&?ﬁéﬁg’ g&% £0 reguied iR S10R: a0y drapsmission alteraghiar a
pre-determine unt of time to idle the wireless medium and to give

[005%he STAReremmmacysh spuhalae S Il oiesr DRfisReeporting can be
used 9&?&@%&%8&5&?&&%&%@&%%@%&@ fraRe e IeGRIVANY network, in
parallel to addressing regulatory requirements.

[0058] As such, the position information can also be provided to location services
(LCS) applications existing within an interworking WLAN (I-WLAN }, public land
mobile network (PLMN), or in the STA. In addition, the originating party’s serving cell

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

. [00b4] C. Extend the existing RTS/CTS frame exchange mechanism and
procedure
[0055] A standard RTS frame 300 is shown in Figure 3. The RTS frame 300

includes a frame control field 302, a duration field 304, a receiver address (RA) field
306, a trapsmitter 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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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
wpaossinlez4k) shortening the backoff time for the STA placirRChEs2005/015986
emergency call relative to other STAB, or (2) lengthening the backoff time
for non-emergency STASs. In either implementation, the end result is that

(0o57ihe emargency,QTA has ashetetbackaiblimeiano20n1emeraeBes frame 400
TAs. [00611 A method 500 for usmé; the RTS frame 400 or 450 is shown

are the Figoress. TPk RAPGIE o tHeenkeiRodasne RO RERFIHCR AR Borpnnection

with FIE0IM IrREder 10 eI A RIS I &k PRRIEEIAeY #Rlludhi a protocol
method begins with a STA placmg an emergency call bé sendin TS

versiqmavbRa s (4185 SUIAR AbhcENET FGe o 1o distribution

systenLASE 2ARR RGIA)S2093(038980 deamedsterR0A4) andrespandmielie:22, a
STA with a standard CTS frame (step 506). The_backoff type to be %}?‘@38 498
$pe0s @

retry sy b P4 X IPRTRE IS RAZSTBY THEPE I #0B: so L2k BARIHP

Wire® Q0 whighmauldpermibihe STAPENgthe.arprigerayRalbtazmcess
the medium prior to all other STAs waiting to transmit. [0062] If the gﬁ%kOff

[0058)pe is tRaeriestnmiaacrgereydied IRGSTRINERPHE Eht grme 400.

Poterfiddl) N5 Ashortenhackat-ime ptbendha STih ipremesteasyiyvalisiaethe12, the
shortened backoff time (step 510) and then transmits the emergency. call
type quldje 4] SaiHen SPRERN BPIIE HcHStARIS BERb BTG RARS covld

placef&ﬁé@éﬂéﬁ%%@%%ﬁﬁ@@@@t&?ﬁ@ﬁ and RESRemableot transmit
step 516). The method then terminates k(gséltep 518). [00631 If the backoff
[005%pe is tHageTPotRer ST RAE PR B bR ISR u%@) afRgontrol

field SA INemargancy wais farihersangsed packeliine {step bRkl 460, and a

transmits the emergency call (step 522). All of the other STAs wait for a
FCS finlgedthadientrtmnotersls 60 pandaaaniar ABIERFFah SRSl ErE)ey call 1E
256, HRS.MELROdIRED IANNBRIRS receiving the extended RTS frame 450 are then

required o stop any transmission attempt for a pre-determined amount of time to idle
the wireless medium and to give the STA in emergency an opportunity to transmit.
[0080] 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 sither implementation, the
end result is that the emergency STA has a shorter backoff time than non-emergency
STAs.

[0061] A method 500 for using the RTS frame 400 or 450 is shown in Figure b,
The purpose of the method 500 is to idle the transmission medium in order to permit a
STA to transmit an emergency call. The method begins with a STA placing an
emergency call by sending a RTS frame 400 or 450 (step 502). An AP receives the RTS
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(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 STA will backoff again and increase
wiheovatuesed N, up to a predetermined maximum value for NCBafo®@a015986
STA can attempt to transmit, the STA must wait for M timeslots. This
basic procedure provides any STA an equal chance of winning access to

&ametﬂa@%a%x&ﬁ 802,418 10 IRBISMERHROS staeKe:AReIWS WayseiaeisHNe). The

at a particular station has a greater chance of winning access to the

backofidaamioThre WrsdidTothe iR e RRIERIMStRBraBf git iy therg PR Possible
backoPPOHRE IR RS #Rco0 it e anmallanvalie hbhgemighall to access

iInciéases the chances that a STA will be able to transmit in a particular

the mﬁmgm%ﬁﬁ greansthod SOt e Hars&hbal possible means for a
10062PTA to kngy ubicihackqlf waluero wrsa. 1A lixstBeass (SIQSESTA placing the

ard-coded values for M and N in connection with an emergency call,

emergrety thek iescaharteeackatiding: Mhemdhe RAPUE GRTSSPAISTALR for the

hort SMErIERCYrA SRR, BEANSHE 10 SxBhsHbhSiIgNN@hesiacMandstakbls 12). All
R i A R from the AP to th?fébTA S5

other i shay STRATKPTIOTG (DR SERD ML Bariibiars 1t BianSpAlppokof
time @HBSEYLNGRraadensh Ao dicaled-manesy e renesdtitbthefmalminates

system operation. STAs read the emergency call-related configuration
(step gafiimeters to be used in case they need to set up an emergency call.

[0ogsPne example is hattheAR ampal ahtesBeaceme PuleRespaitime (step

man t frames, sends other BSS configuration val I i
308), (S Al AR ShREREH  E  HT BT ckEre (AP 520) amd

transﬁitﬁér%@étiﬁgﬁé%@ éﬁtﬁ%@’sé:ﬁ@z()amm&ﬁ 8% 1He QUadeaietor a longer backoff
. configuration parameters per access categor ff values, windows, .
time Gy 3P RAA T RTSTHE 1 (FAPBSE B A RadaD By BT hinates

(step wsing a similar mechanism. [0066] A third means is a combination of the

first and second means, by which a
[0064] In general, when 4 STA enters a backoff procedure, the STA attempts to

transmit randomly in one out of a series of N timeslots. If there is a transmission
collision, the STA will backoff again and increase the value of N, up to a predetermined
maximum value for N. Before a STA can attempt to transmit, the STA must wait for M
timeslots. This basic procedure provides any STA an equal chance of winning access to
the medium. In 802.11e, to implement QoS, there are two ways to ensure that a
particular station has a greater chance of winning access to the medivm. The firstis to
reduce the value of M, thereby giving the STA a shorter wait time. The second is to use
a smaller value for N, which increases the chances that a STA will be able to transmit
in a particular timeslot.

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

be used by & STA in emergency. A second means is to explicitly signal values for M and
211



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
werpssiamagtditional means for communicating the approprigeisasioosio:sose
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

N froffUtlsRede, VL ANA 13 B Harramplen3Granth At 1 {0Q6R] {heasRifimeters

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

to therPdi b RYIRt BENHEIENRIIC I s ARSI GAh S IEIRERHT A0A° ARG ormal
systefh d%%ﬁ%ﬁ@gegTﬁm@e'%&g%}E@ alnscRineiad H0Qfn parameters to be
implementing this procedure is shown in Figure 6. [0069] The method 600 _
used Begfe HieiHecqddr ARRIRG B BIFRERRALALa M RAAE e@@b&é(ﬁ% > s part
of thedBlgBINatienJsdnade s themhsbA T S-eanad) scobiopalaiBSMeaniiguration
cellular network or a WLAN (step 604). if the STA js operatipng o
valucscm Al FEATOR A B5% AGHRHISHERTHEEEEHE (R EIRTER AbGToH RRgFReters
is o DEBSEA EgBRaNSPNIheGRllulyrnetwarkifor dhe emeigenaykakdstepfiguration

606). If the STA is capable of gperating on the cellular network, Qut is .
paraTpRtSEhRgTCHTREE FAdaRPIRE Rarhar YRteSr i AT RS TSR g%ﬁé%ﬁ?s%‘éé@%%ﬁs n

the BEANRECHON 0 dha solliey peiwarksiep Hoshaad makestig.-12 WO
2005/112488 PCT/US2005/015986 .emergengy call Qn the %ellular

; A 3 n .
1006Gheqwork A< SBEF IS TR RBHAR M GRS H WEANECTER eGPy which o
STA %g;ﬁbg]ﬁfh%éfgh& &@Mwm%gﬁi@mgi@@mgm@mmﬂmmﬁmm STA is
] er the emergency. call has_been placed, termination.i d
in erRgRGAFEF (RB Ao BN EYERA T TRIBEAPb 7E do T HER G e c-coded
defarBl 2AhsQ, there thamethad 600-tesrinatesdstepvediéy Ibtitigneligeneyns for

call did not go through on the cellylar network, then the STA switches, to
commpR AL ARER Eif (SRS EL BRI SR camRnsE (e L other

STALI KNG 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 cage of an emergency, a dual-mode WLAN STA will attempt any

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

[0069] The method 600 begins by the user making an emergency call at the STA
(step 602). A determination is made whether the STA is capable of operating on a
cellular network or a WLAN (step 604). If the STA is operating on a cellular network
(i.e., is currently connected to the cellular network), then the STA remains on the
cellular network for the emergency call (step 606). If the STA is capable of operating on
the cellular network, but is not presently connected to the cellular network, then the
STA establishes a connection to the cellular network (step 608) and makes the
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[0071] In case an emergency call needs to be issued by a dual-mode
WLANS- cellular handset, the preferred procedure is to have the handset
fallback onto the cellular modem (i.e., establish the emergency call on a
woeliwkariragho link), because emergency call support may netCha&sasafaibisss
or may be less reliable over the WLAN. [0072] Alternatives for the method
600 include: (1) establishing a preferred, mandated, or recommended

emeré)étg% Ol iadi Qe QNG 46 e Wtél?l\é S cetiilarkion SWilch-1aiwhen - WLAN,

attefnpting to send an emergency call; (2) the system operator configures

then @m&rGArmyitehiesdnabio colivdes mesralofsils Hey R IsRYAI Frbdeter 610)-
[GG’?OTandsetﬁft@) PRAINGALR, 2 MR call on theLellyar RatworkLEmana e Callmade

onto a traditional circuit switched voice channel in case of an emergency;

whetlfay the eymepancperdioranytarsegbrensthereditps prirorkidlsr 612). fso, then

the i SEIMRES AVEINS NiElespiNtEriAct nRk-bahiecHBeL AR 8 hrough on the
configures the policy setting. [0073] E. By§§i5m authentication and

cellulgzanityankciharshmplig svissherderidy Tkt Grdl ister 616) and

the MQM@@{&%.MQTA seeking to establish an emergency call in
a WLAN must be allowed by the AP. This includes bypassing

(007 guthentikaifeAqiRe SURCERAMT SHERSEEAMY RosTieS BR thatrimsde WhAN-
celluSife s Pracedugconld e deiggrrad by using the xtendedRERMETSto the

method 500 (as shown in Figure 5) or by a bit flag, |E, header, reserv

coltuptomAd o ek SIS B PGB M VA PG 42 LHopRin Pecase

emerﬁéﬂ&/&?&% B sl WP L0438 Rey hi3200540LPI86vIPARIWLAN.
RU behavior / procedure in case of emer encg [00761 A. WLAN

[007Zends SE&BeakgAsighdt® TaeihatetRdirampdre CalRstapbsrpg o preferred,
mandJ Qe edsRandated inihe Sf Al Londignsri:Ry thenewnihe eiefar) to

the emergency call is over (or even during), the STA and/or the involved

switchPhatarhepadhRIRG SO PR SigRaNMR TEIRES 76t heon SHSEsgurapprator
confiS R ER AL INEMAIS: 1] behavior on a SIM card or similar device for dual mode

handsets; (3) maintain a VoIP call on the cellular network or move the call onto a
traditional circuit switched voice channel in case of an emergency; (4) the system
operator signals a preferred local crder of radio technologies over the wireless interface;

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

[0073] R, Bypassing authentication and security when attempting an
emergency call

100741 A procedure is mandated that any 802.xx STA seeking to establish an
emergency call in a WLAN must be allowed by the AP. This includes bypassing
authentication like 802.1x and other security measures on the network side. This
procedure could be triggered by using the extended RTS/CTS method 500 (as shown in
Figure 5) or by a bit flag, IE, header, reserved information field, or bit/sequence value

in the MAC frame (as shown in Figures 2A and 2B).
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[0078] An SOS signaling frame 700 is a modified version of a Probe

Request frame. The SOS signaling frame 700 includes a frame control

field 702, a duration field 704, a destination address (DA) field 706, a
weonee aderess (SA) field 708, a BSSID field 710, a sequercea/centighisose

field 712, a SSID IE 714, a supported rates IE 716, and an emergency

call IE 718. The emergency call IE 718 can be the same as the

foo7efmeraeRey cangBR desarbed aboye . coRRErUonIi Figyre 28. It

noted that the supported  rates |E 716 is optional, and can be €liminated

[0078krom thetSOS HigaanesfraadObeanarosicand darfgtikifatripimijns the caller
foow[gm] In, ong eAbedingnk g RQP ﬂg@fﬂ%y%&ﬁg&%&@%@a@m@k that

robe Request frame sent with short interframe space (SIFS) priority or

once Priveinyeirgericard] Speier (PTRSPAGH Sl e 98 {hereTRbERmL start
trans%&ﬁ%%é@ g@f&?&?ﬁ{g%ﬁéﬁ’(ﬁ ReLasaryical telated 8lemants iftervals.

emergency call'lE, such as 911 ID (e.qg., caller_ID), equipment details

[0078such adintEatRiaRRrbTeaseRipielt emidiciabramen pf gehiop Request
fram&HAIERS LSCLNAME 200 RINSHIRNEL £ SN £O8 JNE18390) £8Sation field

may be obtained by the device prompting the user to identify the reason

704, dotesitnefienibpea(Ded) Golhross a sperecaderagenGA) SrlY. TRGeadtipLD field
710, G YQUd providesame apilistorhandie the, ameraency 1A GASEINAE isnd an

no way to terminate the in-progress call. %00801 e SOS signal frame
emerganchesiiEdidy haemengenpiralldd 168 mode thasapbefitafemergency

call 1PS3HON. 1009109 AN, FACKING HAARMBUG R deqiTed (ol 8 SO Supported

signal frame reception with a timestamp and details of the signal. The

h
ratessifingl G ieagthraelairrmh i deighanarsng hrosy Has qifdfyiantdingrame 700
withAATHhand gain, angl, calier details such as IMEI, user name (if

available), and other 802.11 device information useful for identity and

[007%Yapabilifrpergosebosinmnictaighsices Sgme samevrsiigedstspe Probe

Requiyirad 1048 Poridb e1RYe Ik {0-40 RINGFORAGR ITBtWBHORRYR: 1AMy interframe
2005/122488 PCT/U52005/015986 responsible for emergency response,

space 4818 Pe SOIREH IO BRFENE R oRSEAIe RaTBAFARRIng e SOS signal frame contains

new emergency call related elements in emergency call IE, such as 911 ID (e.g., caller
ID), equipment details (such as international mobile equipment identification (IMEL)),
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 required to report the event to an emergency network node
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of the calling device. [0081] This is an active probing mechanism where
the SOS signaling frames are sent and can be received by emergency
workers as they approach the caller. One analogy is the emergency
wheaeoh imsthe black box of an airplane. A new MAO frame ®&H/BE005/615986
introduced for this purpose or an existing MAO frame, for example a probe
request frame, can be extended by new IEs (such as the emergency call

respottsiBROLIQ LIRSy PHERESS: [FRB2k-Asathas 8RE:fekiviiliiogdB@d tracking
signaling frame is shown in Figure 8. The user makes an emergency call
of thefpaHiBESIFXItep 802). The STA begins to transmit SOS frames (step

[0081804). Basgdian the-desiradimplementation #e-ROQbfR0Rsiganlialifesmes are
be sent as probes or be used to establish a direct connection with an

sent ahfiefgBney MHETREI B P BTG ETOPBAT I eSSBS hamBRRIA G 1R ShLE One
anaio%ffqg%ﬁe%ﬁﬁéﬁgéﬂi@ I8k BEKIndHBSela @NBoa BeierBinatas. is madewlieiRene can

~ the end of the transmission period has been reachegd (step 810). If the
be intgofiaeats 98 HE REETPRES ﬁaﬁaﬁ%aﬁiﬂx%ﬁfm@ &¥Re ﬁrﬁ%ﬂé‘a@zﬁsﬁﬁ&ﬂ%&quest
framdN€2 @S dAmRR fSIsPB iR I Ba tkthe: methedrabignmie sl B @56 the RNMI] this

of the transmission period has been reached (step 810), then the STA
PUTPU&fHps transmitting the SOS frames (step 814) and the method terminates

[oos2fstep 81@&4%&%@6%&@&&@@@%@ inheUsedtarastablisbvandireBigure 8.
connection with an emergengy wor step 8 then termination is .

The uiRARBHIRE R FHE ERRGERL A é@ﬁ%@%@@&?ﬁi@%@%&mm

S0S 82Q)eH thepraeiyencMopkerlis dekvihinrifegeat i hetifritfeames can

. STA continues transmitting SOS fra tep 822) and th d
cithercSABLE TR RIEEE20 A LFER oA AROTRE e %%éﬂc%%h%wgemy

worke? [Atcts®IE§20), then the STA stops transmitting SOS frames and
establishes a dire,é:tion connectio(l? betﬁ\?(%een the caller.and the eme

(0088 orker (EPEIASARETINE A IR HIRE R b 1ETTODGSI IR ReH s set
and AHBIBALNE {5iaPsS40r8d 4 hthaHQRSratdes ttansmitieaibysibe 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 o step 810. Ifthe end
of the transmission period has been reached (step 810), then the STA stops
transmitting the SOS frames (step 814) and the method terminates (step 816).
[0084] If the SOS frames are to be used to establish a direct connection with an
emergency worker (step 808), then a determination is made whether the emergency
worker in within range of the STA (step 820). If the emergency worker is not within
range of the STA, then the STA continues transmitting SOS frames (step 822) and the
method continues with step 820. If the emergency worker is within range of the STA
(step 820), then the STA stops transmitting SOS frames and establishes a direction
connection between the caller and the emergency worker (step 824) and the method
terminates {step 816). .

[0085] In a first alternative (steps 810-814), the SOS frames transmitted by the

STA could be triggered by signaling from the AP or higher layer protocals like session
“15-



STA could be triggered by signaling from the AP or higher layer protocols
like session -15 WO 2005/112488 PCT/US2005/015986 initiation
protocol (SIP) once the emergency call is over. The duration/frequency of
withsSOSdgames are contained in this trigger signal. Sendirg thes S8 13986
frames after the emergency call is over prevents transmission of
unnecessary SOS frames in case the emergency call was a mistake or if
initia%%%@éc@?(g?fgo@éeaﬂlg BIREISBEYWATKES d0L0MRe HureTRADSRERNRY of the
call. T0086] In a second alternative (steps 820-824), a direct Vol
SOS fomecash pakdeadtie Bnflgesey Wendr %%&‘éﬁ%ﬁ?@é’gﬁﬁaﬁﬁm the

emer%%? they; arswithinvange:of eachs@bhess QhrlcShAs b Henithe B0Bse the

mes may treat the SOS frames like the extended RTS frame described
emeTEARSVCCHICOARBCHH M IGERSSURA I B ARECH &1 PO BRSE B TABSRIF come
in redpRLYEY {9 ccess the medium, so that the emergency caller has better
access to the bandwidth). [0087] B. Netwark (for example

he AP) .
[0088mplemdhts epeandbatiRrBABNS AR B0 ’é‘rﬁé‘?%@rﬁé?/zg)a‘f between
the efNGRAR SHEEIEREY ¢RL isastalisharliip IUAM: Maipiaiasvathacivege of each
connection to the user that initiated the emergency call for rtain peri{)g
otherafibate SIAErGaHCHEaN B3P ER3%! ERPDAIETTITE fiOHERgS Lke the
extern/ @Y PedIANSRAURRLI LA MSR! 1100890t Sneto MaliyiR e 4B, and 5 (ie., the
infrastructure [0090] A. Proxy function [0091] A method 900 for

other REF&ITM & HEIES 267588 TRecRISHoran: s IRt SRS fiPeiaeRey AL ERARR Petter

accesttEIGE S Sn dReasTA makes an emergency call (step 902) and the AP
receives the emergency call (step 904). A determination is made whether

the STA has the capabilities to complete the emergency call based on the

[oog7etworkpised tQQarbrieocalhiaiar, 906K FliendRahetks Edo&lAhasionality
all required functionality (e.g., SIP/H.323
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 overin case of call back, This functionality may be transparent to the

user.

[0089] 111,  Functionality in the infrastructure

[0090] A, Proxy function

[0091] A method 900 for determining whether an AP needs to act as a proxy for

the STA is shown in Figure 8. The STA makes an emergency call (step 902) and the AP
receives the emergency call (step 904). A determination is made whether the STA has
the capabilities to complete the emergency call based on the network used to carry the
call (step 908). The AP checks if the STA has all required functionality (e.g., SIP/H.323
protocol termination, vocoder, etc.) to support the call. This information may be
indicated as part of the MAC frame {e.g., MAC frames 200, 250) or it may be part of the
subscriber information in the network that the AP can access.
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protocol termination, vocoder, etc.) to support the call. This information
may be indicated as part of the MAC frame (e.g., MAC frames 200, 250)
or it maybe part of the subscriber information in the network that the AP

weanecaess -16 WO 2005/112488 PCT/U52005/015986 [OROR K the/ @Ik
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

[00922‘60955%’%}48%*1%1@ thelogation of the. STA. apdien the lagation,efdne ARoceeds
such as the network 1D, the AP's MAC address, etc.) (step 910). The

with thettrli aherrerlifriams (88 pThe2) Floenaydd desadion dwdsmativave diorall as
necesg%t ,%ﬁ@ﬁm%/ ; ahilities o camriete heysalHseR95) dhat the ABch as the

as a proxy for the STA, providing any necessary functionality (step
netw@iAlDTthe AP 3 ddA D eddopsimieindatrrd 1Pk Thr mebbed Beertepmanayes (step
919). 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

[0093mergeiihediTA feee motheanalbaiiBALEReFsMY apakilibiesds ewppighe the
call (1268h608T AxdieRR A Foreample, ke, 5 TR.0983 NatHAenShy necessary

pr ocol support, then the AP can act as a SIP proxy for the STA. As
functansthtr (ssem¥die). iThe A Addas srtisnopdorBirting HeiRsedny needed (step

910) %}_{&%ﬁ@%ﬂﬁ%&%}%ﬂjﬁﬁéﬁs@gmgmork the SIP messages from the

to H.323 messages to the rest of the network. In the extreme case

[0094that the K Tihaided setevainsaveiatsBeder4heoe a7 BBWhIBAdEthfRauired
functQERGEr 'ﬁﬂ%ﬁg i RIAapd ok lgimaremstansiakd ¥aeadeisent, then the

elsewhere in work. [0095] Another method is that the AP _spoofs

AP willacteattls mrexofteikeanBofsiaRdifodnereuls itfticoricmfysinot have
sTP pRRasediNon theorenipalihe R Rackeim thataradisesiamignalingother

or normal fraffic' by the STA and its correspondent in the network. For
examekartifibe SRAIGAAHYSHRROED PSR OvE IR BFE BRIy tigadthen the AP
can i8R ork the SIP messages from the STA to H.328 messages to the rest of the

network. In the extreme case that the STA does not even have a vocoder, the AP can
download a thin vocoder client to the STA and interwork to more standard vocoders
elsewhere in the network.

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

is one example of a management protocol for IP-based calls, and that other equivalent
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for call handling. Such SIP signaling contains useful information, such as
capability information and destination addresses, for the AP to fulfill its
role as proxy. In addition to the previously described methods, if the AP
wexite®ts zech information from spoofing on the STA-remotedestnationsess
higher layer (i.e., above L2 MAC) message contents, it can fulfill its role
more efficiently. A person skilled in the art would recognize that SIP is

protogﬁggéﬂpgﬁdogﬁe%eégﬁw RROLREOHIAL kE-Paged calise and shaleBHar is not
equivalent -17 WO 2005/112488 PCT/U52005/015986 protocols exist

limitethtbar&abielg-used in the industry. Therefore, this method is not limited
to SIP alone. [0096] B. Linking an AP to an emergency call center [0097]
Once an AP learns of a STA making an emergency call, the AP needs to
[0096stablisB a linkio5ine e HyBrcyehIBERESRRY SRIEFEB SFoperly route the

rooggall fronpthe, STAvTRGS are severalpossibletransiermachanisms APaaleds to

the emergency call from the AP to the call center. For example, the AP

establigh edinftmiasnengeagatall4onmimeTEes tharerrebhtert o arhgom the
STA. SEFISREYBEIMATK RN CONGEREFaNbRANIENIRd R inEldea zency call from

emergency response operations center with man-in-the-loop capability.

the AfhéscehergelcSpitetn SR sy dife AR SxefaBSsnfcds SR SSREe ey,
anhgg\@/@(gl%%ilggﬁcg%&e_ infrastructure application. For example, on a

university campus, the designated emergency network node would be the
[01008ampus BeticensapansichetReEn o0 ExafPle CaR LinSFERLRG Y nclude an

emerBaly SRR IBBAYNEINOIKROR ORI, e HiR SesERY, AHIEEy, THE emergency

emefgency network node would include an operator who woul rec_e[ive

netwenls Vo BumlbeamnnstniRsh ssETéeh RISt HeRPMEESfrilored to the

infraSReLaeRCY Gall QRiauplic sydiched telephangvaeinorkdmphb) thaleskignated
the appropriate authorities. [0101] The emergency network node concept

emergsAMRIMINEE SASHHOH IS hedia s aP RRRANSAFRRIIERith 4% &grple,
in a RirEibtiRe ayematacdnadevomd ast@srk 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 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 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.
[06103] 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-



voice circuit bridge to dial and connect the wireless caller to the PSTN
emergency center. [0102] The method for connection to the emergency
network node could be extended to include the ability to route and handle
we palswitheut authentication, authorization, or security featerasuIhis/o15986
would permit a direct unencrypted connection or a tunneled connection
between the wireless caller and the emergency network node. [0103] The

call), fungtianof theemerdencmheivarunosieould e xiendeddednsiudadcatthout

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

the nesébRieRiabiDARTE NSRS AP SSPIMITHRE ACTOTHE A POYERATeS: thus
olimidReHY 8lESH cat8 MR 2002/ 2488, BEAA)S2005/015986 call), so that the

callermay roam without losing the wireless connection and without the
need to reestablish a new emergency call when moving across AP

[0 1045;% ndares, é@H&ﬁJ&@M@Q&M&%&%&%ﬁM%M@@ Byt lspecific

he concepts of the present invention can be extended beyond the

examglescifnanatnples s PR awIBok e TG, THO PR AEMPETREITRded to
mesh A REextendediin.meshyBeworks-and aghasRetwerksd A8 fAuman user, the

alternative, instead of a human user, the present invention can be

preseBktGRYBHIESRRINRIGRERARE HRaBe QERIb TR MAeHagey scenarios for
emers /NG NAIW LANS vianeNosoRiiy aault Be wsing 8R2:klna BOMel in home

Security systems, i.e., a WLAN is used in place of hard w';re teleqhone
i

securiifesyEIEPRArE b8 BUoihiseRdmplech ¥Baab T rhiripagar nes (that can

be cuBeNeRH0g:a WLAN analgensiheat ainefopee SAcHYSWEIRIN emergency call,
auto-generates an emergency call to a security call cgéiter when |

the hegifEsRETBIEANS PR HERTEAVERF iAo FRCEERDAT, "8/ storf SBETTEarpll conter
whenSEREING, LIRELGeREY SQSEBNES:, BBLIessiihadahoy ey b Althargsending

the features and elements of the present invention are described in the
emeTErarSirad e B EsESAPR @B Eombinations, each feature or

[o105lementcan herisedralons(wiaibthersthgmiratvsesrngvelementsofescribed

the preferred embodiments) | o
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,
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or in various combinations with or without other features and elements of
the present invention. -19 Claims What is claimed is: 1. A method for
accepting an emergency call in a wireless local area network (WLAN), the
method comprising: receiving a ready to 'send (RTS) frame from a
wireless station (STA) making the emergency call, the RTS frame
indicating an emergency call; and initiating a back off procedure such that
access is granted to the STA making the emergency call prior to a STA
making a non-emergency call. 2.3&¥ethod according to claim 1,
wherein the back off procedure includes instructing the STA making the
What is SRRIERCY call to wait for a shorter period of time than the STA making a
non-emergency call. 3. The method according to claim 1, wherein the
back off procedure includes instructing the STA making a hon-emergency

call to watidpea Rngrepeiind £f WnetamiheaSihAamakrRgdhecal area network
WLANCREAERS% Gl 8 2ing.

receiving a ready to send (RTS) frame from & wircless stafion (STA) making the
emergency call, the RTS frame indicating an emergency call, and

initiating a back off procedure such that access is granied to the STA making the
emergency call prior o a STA making a non-emergency call.

2. The method according to claim 1, wherein the back off procedure includes
instructing the STA making the emergency call to wait for a shorter period of time than the STA
making a non-emergency call.

3. The method according to claim 1, wherein the back off procedurs includes

instructing the STA making 2 non-emergency call to wait for a2 longer period of time than the
STA making the emergency call.
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