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BACKGROUND
L. Field

[0002] The present disclosure relates generally to communication, and more specifically

to techniques for supporting emergency calls and locafion,

II.  Background

[0003] Wireless communication networks are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These wireless networks may be multiple-access networks capable of supporting
multiple users by sharing the available network resources. Examples of such multiple-
access networks include Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) networks, and Single-Carrier FDMA
(SC-FDMA) networks.

[0004] A wireless communication network may support communication for a number of
mobile stations. A mobile station may place an emergency call in response to an
emergency event. An emergency call is a call for emergency services (e.g., police, fire,
medical, or other emergency services) and may also be referred to as an emergency
services call, an E911 call, etc. An emergency call may be initiated by a user dialing a
well-known emergency number such as ‘911 in North America or ‘112’ in Europe. It

may be desirable to efficiently route the emergency call to an appropriate emergency
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location information for the FAP. The mobile station may then communicate with the
emergency center for the emergency call.
[0007] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG. 1 illustrates an exemplary network deployment,



100071Vari ous aspects and features of the disclosure are described in
further detail bel ow. BRI EF DESCRI PTI ON OF THE
DRAW NGS 100081FIG 1 illustrates an exenplary network depl oynent.

[ 0009] FI GsSwo200985%18l 4 illustrate three call flows for rOTUIS2009/080384
energency call froma FAP based on a macro cell ID and a macro MsC
ID. [O010]FIGS. 5 and 6 illustrate two call flows for routing an
energency call froma FAP using a geographi c database 100111FIGS. 7
and 8 illustrate two call flows for obtgining fento |ocation using

| S-801. 100121FIGS. 9 to 12 illustrate processes perforned by
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FAP based on a macro cell ID and a macro MSC ID.
FIGS. 5 and 6 illustrate two call flows for routing an emergency call from a FAP
using a geographic database.

FIGS. 7 and 8 illustrate two call flows for obtaining femto location using IS-801.
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FIGS. 9 to 12 illustrate processes performed by different entities for an emergency

call.
FIG. 13 illustrates a process performed by a FAP for positioning.
FIG. 14 illustrates a block diagram of a mobile station and various network

entities.

DETAILED DESCRIPTION

The techniques described herein may be implemented in conjunction with
various wireless communication networks such as a wireless wide area network
(WWAN), a wireless local area network (WLAN), a wireless personal area network
(WPAN), and so on. The term “network™ and “system” are often used interchangeably.
A WWAN may be a Code Division Multiple Access (CDMA) network, a Time Division
Multiple Access (TDMA) network, a Frequency Division Multiple Access (FDMA)
network, an Orthogonal Frequency Division Multiple Access (OFDMA) network, a
Single-Carrier Frequency Division Multiple Access (SC-FDMA) network, Long Term
Evolution (LTE), and so on. A CDMA network may implement one or more radio
access technologies (RATS) such as cdma2000, Wideband-CDMA (W-CDMA), and so
on. Cdma2000 includes IS-95, IS-2000, and IS-856 standards. A TDMA network may
implement Global System for Mobile Communications (GSM), Digital Advanced
Mobile Phone System (D-AMPS), or some other RAT, GSM and W-CDMA are
described in documents from a consortium named “3rd Generation Partnership Project”
(3GPP). Cdma2000 is described in documents from a consortium named “3rd
Generation Partnership Project 2”7 (3GPP2). 3GPP and 3GPP2 documents are publicly
available. A WLAN may be an IEEE 802.11x network, and a WPAN may be a
Bluetooth network, an IEEE 802.15x, or some other type of network. The techniques
may also be implemented in conjunction with any combination of WWAN, WLAN
and/or WPAN. For clarity, certain aspects of the techniques are described below for
3GPP2 networks.
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Mobile Application Part (MAP) Femto hlte:r‘.)vorklllCr Function {MFIF) 130, which may
support some MSC functionality for access via FAPs and provide an ANSI-41 MAP
interface from the FAPs to the rest of the network. MFIF 130 may also be referred to as
a Femto Convergence Server (FCS). An Operation, Administration, Maintenance and
Provisioning (OAM&P) center 134 may perform various functions to support operation
of wireless network 100. OAM&P center 134 may communicate with MFIF 130, MSC

132, and other network entities (not shown in FIG. 1 for simplicity).



[00171Base station 124 may comruni cate with a Base Station Controller
(BSC) 126, which may further communicate with an MSC 132. MSC 132 may
performsw tching functions for circuit-switched calls and may al so
rout e Shorwo RE®asre8 Servi ce (SM5) nessages. FAP 120 nmaypcaarspupiocase
with a femo security gateway 122, which nay provide security (e.g.,
to the rest of the network) for access via FAPs. Fento security
gateway 122 may further communicate with a Call Session Control
Function (CSCF) 128, which may provide §e35| on control services for
access via FAPs and may naintain session state used to support
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station, etc. Mobile station 110 may be a cellular phone, a personal digital assistant



wirel ess network 100. Mbile station 110 may be stationary or nobile
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access termnal, a subscriber unit, a station, etc. Mbile station
110 may bevazeehisatsar phone, a personal digital assistaot/usfo¢eds, a
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device, a tracking device, etc. Mbile station 110 may be able to
comuni cate with a FAP or a base station at any given nonent to
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mobile station 110, The routing information may comprise (1) an Emergency Services
Routing Digit (ESRD), which is a non-dialable directory number used to identify and
route to PSAP 170, (il) an Emergency Services Routing Key (ESRK), which is a non-
dialable directory number used to identify and route to PSAP 170 as well as to identify
tlie emergency call, or (iii) some other information. Each PSAP may be associated with
one ESRD as well as a pool of ESRKs. One ESRK from the pool may be assigned to
mobile station 110 for the duration of the emergency call. The emergency call may then
be routed to PSAP 170 based on the ESRK or ESRD.

[0024] CRDB 142 and BSA 152 may be provisioned with cell IDs, MSC IDs, and
locations of base stations in wireless network 100. This information may be used to
determine a suitable PSAP for an emergency call from a2 mobile station communicating
with a base station. For example, CRDB 142 may provide an ESRK for a PSAP based
on a serving cell ID and an MSC ID for a serving cell. However, CRDB 142 and BSA
152 may not be provisioned with cell IDs, MSC IDs, and locations of FAPs since this



| ocati ons of base stations in wireless network 100. This information
may be used to determne a suitable PSAP for an energency call froma
nobi |l e station communi cating with a base station. For exanple, CRDB
142 may prweihees7ESRK for a PSAP based on a serving eelrhuskddsasmdssan
MSC I D for a serving cell. However, CRDB 142 and BSA 152 may not be
provi sioned with cell Ms, MSC I Ds, and | ocations of FAPs since this

7 information is generally not known before a PAP has been depl oyed
and may then be tinme consum ng and expe95| ve to provision. Thus, CRDB
142 and BSA 152 may not be able to provide routing information for
PSAPs for ene i ng
wth FAPS, [ OBBENTn e bnEaf hAUGH PHE S b eSLEhRR) SRTIMER) ¢
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information for, r il ny
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sel ect a PSAPnflle sirons gemgenearing afith FAPH®m a nobi |l e st ati on

conmmuni C%bﬁg Wi thy, frnhe%ggd?‘l%uh—gg%f é&&@nb}?&ll?%{)r%@ﬂg IOH?%H%)HQ}%[@J \thped

when it is powered e}/ﬁ be used to ensure t e FAP oper at es
in properly Iffteléﬂns@daesﬁp@w?dj sedrielogayem infasmatianf for dlts digcation inforanatyp

nmay be determ, PQ@AP%@@o&Bn&e%y !irﬁ&ﬁitahé?ﬁde%ﬁmﬁll@@bf EPon A8 148 R ARG AP
bel ow. [0026] MF1F 1 may be assigned a uni MSC I D (or multiple

uni que MSC | D&y uﬁftblesta piest & PANSFar a0 engrgeeyeall msa mybile Sfen eqmraEEGatiiee d

to MFIF 130 nRy, e Fiaf amt eaddd Rshedr Ahhky Mtejr&ne@-@hé\ﬁgslp&vgﬁed &b Gnd
FAP 120 may performinitialization after powering on and nay be

assigned a sef® Ry e P v hpELRpreaner &% §$°B?‘l}yh%%eﬁe“ﬁ?‘i“@5‘t edheand

aut hori zed. TRESioR &fdhRABorCRE the FRPMRY, HQlelhiféd REkdt A tASIodatibe 0t Be FRP]
ID, a serving cell ID 1, etc. The fento cell ID may be associ at ed

with the NI Fesierribed beloy- may be used for radio access. The fento cell
| D and t h@:8FI F MaG1FD30mBuy B@ﬁssbﬁe@d@ﬂ%@lmﬂ) tor nfeipR: &A@;egnscBﬁﬁ)ioBZ

100271The | ocati on of PAP i fem o | ocation) Efé'
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descrbed bel o, L 90281 LD 8T L SLiSSIoMaL0% LAV S E0LA80R,

authenticated and authonzed. This serving cell ID may be referred to as a femto cell ID,
a serving cell ID 1, etc. The femto cell ID may be associated with the MFIF MSC ID
and may be used for radio access. The femto celi ID and the MFIF MSC ID may not be
provisioned in CRDB 142 or BSA 152,

[0027] The location of FAP 120 (i.e., the femto location) may be used to route an

emergency call from FAP 120. Several exemplary schemes for routing the emergency
call based on the femto location are described below.

[0028] In a first scheme for routing an emergency call based on femto location, FAP
120 may be assigned an additional serving cell ID and an additional MSC ID, e.g.,
during initialization. The additional serving cell ID may be referred to as a macro cell
1D, a serving cell ID 2, etc. The additional MSC 1D may be referred to as a macro MSC
ID, an MSC ID 2, etc. The macro cell ID and the macro MSC ID may be derived based
on the location of FAP 120. In one design, the macro cell ID may be a cell ID of a
macro cell with the closest antenna to FAP 120, a macro cell with the strongest signal or
a strong signal at FAP 120, a macro cell with overlapping coverage with FAP 120, etc.
The macro MSC 1D may be an MSC 1D of an MSC serving this macro cell. The macro

cell ID and the macro MSC ID may thus be for an existing macro cell and an existing



120 may be assigned an additional serving cell 1D and an additi onal

MSC ID, e.g., during initialization. The additional serving cell ID
may be referred to as a nacro cell ID, a serving cell ID 2, etc. The
addi t i onalwiybéschEx20my be referred to as a nmacro MSC | Dpcgfysheéiod 42,
etc. The macro cell 1D and the macro MSC I D may be derived based on
the location of FAP 120. In one design, the macro cell I D may be a

cell 1D of a macro cell with the closest antenna to FAP 120, a nacro

cell with the strongest signal or a strong signal at FAP 120, a nacro
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macro MSC ID and the macro cell ID were originally assigned to FAP 120 based on the
femto location. MPC 140 may then return to MFIF 130 an Origination Response



100311 MPC 140 may | ook up the positioning capabilities of nobile
station 110 based on the MSID received in step c. MPC 140 may al so
receive the positioning capabilities of nobile station 110 from PAP
120 in st epobodefissedi |l e station 110 had sent these in $gAIsBe0oP8s140
may then send to PDE 150 a Geo Position Request (GPOSREQ nessage
that may include the positioning capabilities (MPCAP) and the MSID of
nobil e station 110, the nmacro MSC I D and the macro cell 1D of FAP
120, etc. (step 1). PDE 150 nmay then |nst|gate a nobile term nated
(MI) 1S-801 session with either FAP 120%or nobil e station 110 based
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location of mobile station 110 or the location of FAP 120 obtained in step g. The

location of FAP 120 may be more reliable than the location of mobile station 110



in FIG 2. Simlar to FIG 2, the location returned to PSAP 170 in
stepnin FIG 3 may be the |ocation of FAP 120 obtained in steps f
toi or the location of nobile station 110 obtained in step k or a
conbi nat i apoaboshehis | ocati ons. [0035]FI G 4 shows a desicgrsedosascsy |
flow 400 for routing an emergency call froma FAP with use of ANSI-41
to obtain the fento |location. Steps a through e in call flow 400 may
correspond to steps a through e in call flows 200 and 300. MPC 140
may send a GPOSREQ nessage to PDE 150 to request the | ocation of FAP
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particular way prior to e ‘nessages suc
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mobile station 110 if the femto location is not available from MFIF 130 or is considered
unreliable or inaccurate (steps j, k and 1). Steps j, k and 1 in FIG. 3 may be similar to

steps f, g and h in FIG. 2. Steps m and n may correspond to steps i and j, respectively,



[0039] I n an intercept node, FAP 120 may intercept all 1S-801 nessages
received fromPDE 150 (via MFIF 130) and nmay perform positioning as
if it were nobile station 110 and nay return 15-801 response nessages

back to PRgoLf6h@ MFLF 130). In case of handoff, PARcKAR4BM47sks St
term nate an ongoi ng |5-801 session. Another |S- 801 session may then

be started by PDE 150 either with nobile station 110 or with a new
PAP in order to obtain the new | ocation of nobile station 110.

[0040] I n a reject node, PAP 120 may di scard the first |1S-801 nessage
received from PDE 150 and may return an 11 5.801 Rej ect nessage or
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forward subsediFBik s §on H@é&h@é@ppeﬂ EfCM@IFI Iﬁoalr@étb?ﬁdh%&m@cma In
routing an engimgensy M 13008888 RFkPI0EREAII I 19 (step j). PDE 150 may

instigate an IS-801 session with mobile station 110 if the femto location is not available
from MFIF 130 or is considered unreliable or inaccurate (steps k). PDE 150 may then
return the location of mobile station 110 or FAP 120 to MPC 140 (step 1). Steps m and
n may correspond to steps i and j, respectively, in FIG. 2.

[0036] FIGS. 3 and 4 show exemplary call flows for using the femto location as the
mobile station location. FIGS. 3 and 4 also show use of ANSI-41 messages to retrieve
the femto location from MFIF 130 by MPC 140 (in call flow 300) or by PDE 150 (in
call flow 400). The call flows may be used for emergency call origination without
handoff and when the call is subject to the following types of handoff: (i) handoff from
a femto cell to a macro cell (with MFIF 130 indicating no location available to MPC
140 in step 1 of FIG. 3 or to PDE 150 in step j of FIG. 4, lcading to a mobilc terminated
mobile-assisted 1S-801 session in step k), and (ii) handoff from the femto cell to another
femto cell (again relying on the IS-801 session in step k). For handoff from a macro
cell to a femto cell, the call flow in FIG. 4, for example, may be used without steps g, h,
iand j since MPC 140 and PDE 150 will not be aware of MFIF 130.

10037] In the exemplary design shown in FIG. 2, PDE 150 may initiate a mobile-
terminated IS-801 session (in step g) for an emergency call from FAP 120. In one

design, FAP 120 may treat the IS-801 session based on one of the following modes.



geographic CRDB nay be used to determi ne a suitable PSAP. The
geographic CRDB nmay al so be used to inprove routing for energency
calls frombase stations via interimpositioning (which is an option

i n J- STD G36)kotonshost much additional inpact. [00441 PS&R sedesiien
may occur either (a) when the | ocation of PAP 120 is first

determned, e.g., at initialization, or (b) when the energency call
is placed. Option (b) may be used because it is already defined as an
option in J-STD 036B, uses signaling thf?;[ is already defined, avoids
the need to conplicate fento initializa and enabl es operator
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the MFIF i | D oy Byin@uepdth&, £ 1 8603 iRGicERlall 18-Bb1 RestiBtBreddved MRC
140 may then send to 1PDE ?LSO a GPOSRE Ewr;essgﬁe that may 1 ncl ude the

MBI D, the MPCARE liheiagdFiE h@ﬁtmdmlaytméorgbvwﬁgmééq if it ygre %@ﬁlaleaﬁﬁtlon 110

i ndi cation thaly lefellntisfsbl ROSIntd Q8sdess FRMA m@qizsd(staw@)um[ Qloéa%l FPE
150 may deternine that the call is froma FAP, for exanp

recogni zi ng t HENETANVES My st dgrminats: 1 pREoigJSROp \;»Paa’gnce‘r!}othebi$ ROIBSA

152. If the s@iydn@ayC@bd bd dearted bl PRI S0MeitBSAYiEOR01AIE Atati B 1 RSE QG hE Rk
| ocation is consjdered reliable dated in BSA 152

recently due fo° & Piein Sirn %P&%I(OF%%PPS 1%6@@8@51)0 then PDE 150 may
proceed t@4@t ep i .In Qrdjer Wod€ FAPDE0 1R diayrd Sien@ksd 19- Mhﬁsg&é@m%e&l‘f@m

Del i very Poi né%g (flnt ( SMDPP e that may i ck%g an 1 S-8

Posi {1 on et oF R4S PEIP L AUB:PhISUL Se! PPoHe: HE® HEP, PRRECHE »

serving cell iplan(usr&aem €de inthvatigbe BAR PRI jeGRY: tREURSLagd ﬁl@y aIlsd’ &a@)the

known femo | pcat n Rﬁ%i@ may al so i E&acate 't'hB:%tse o)

Locat i on” i n EHEPEtR b pkniiy TS iy o8 AR ARSI AP

to inform I\/FI ford:30 stithafuedthe-80 Sn3Gigd?DEMetis PDRtIeh detimbhile dtAibn 120 and

not for rmobi | 1eeje%tt ggde may]be uded to provide the femto location to PDE 150. The femto location
may be used for the mobile station location and may be sufficient.

[0041] During initialization, FAP 120 may treat an IS-801 session in accordance with
one of the modes described above. FAP 120 may select a mode based on various
factors such as its location (e.g., urban, rural, or suburban), its positioning and IS-801
capabilities, etc. Alternatively, the mode may be configured in FAP 120 at initialization
and/or may be configured or changed at any time using OAM&P 134, for example.

[0042] Mobile station 110 may originate an emergency call with a base station or
another FAP, and the emergency call may be handed over to FAP 120. In one design,
FAP 120 may forward all IS-801 messages received from mobile station 110 toward

PDE 150 via MFIF 130, e.g., in order to support any IS-801 session started before the
handoff. In one design, FAP 120 may (i) forward all 1S-801 messages received from



100481MFI F 130 may recogni ze the ANSI-41 "Base Station Location”

value for the Service Indicator. In response, MFIF 130 may send to
PAP 120 a Location Request nessage that may include the contents of
t he SMDPP \wBssRgsshecei ved from PDE 150 (step ). MEW 13Qy¥Bd69/047484

determ ne FAP 120 fromthe serving cell 1D or the M51D received in
t he SMDPP nessage. FAP 120 may then return to MFIF 130 a Location
Response that may include the MSID, the serving cell 1D and an

| S-801 PDDM response (step g). If PAP 120 does not support |S-801
except for a m nimal response then it W’ay return a standard (fixed
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may proceed to step 1. Otherwise, PDE 150 may send to MFIF 130 an SMS Delivery

Point to Point (SMDPP) message that may include an IS-801 Position Determination



1005211 f step n was not perfornmed, or if the resultant fento |ocation
was not sufficiently accurate, or if PDE 150 needs to obtain the

| ocati ons of both FAP 120 and nobile station 110, then PDE 150 nmay

i nstigat e o 20097183 session with nobile station 110 ba%@/{%&‘oo‘)}hﬁu&\ﬁ
positioning capabilities received fromMPC 140 in step d. PDE 1 may
begin by sending to MFIF 130 an SMDPP nessage that may incl ude an

| 5- 801 nessage, the MSID, the serving cell 1D, and a Service

i ndi cator indicating CDVA Positioning as defined in J-STD 036B (step
0). 100531MFIF 130 may recogni ze the CDMA Positioning value for the
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using any location results obtained f nobil e station 110 in st
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e to h. For etzﬁafﬂiit@locltia,ﬁ femo | ocation obt ained in step n and/or in
e ermblle station | ocation

steps e to to h
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t he nobi estatlo 0 a sre ste
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801. For example, PDE 150 may invoke AFLT using IS-801 to obtain the femto
focation. PDE 150 may then return the femto location to MPC 140 (step i). MPC 140

e%og

may update BSA 152 with the femto Iocation for use in a subsequent location request.
MPC 140 may access CRDB 142 to determine the correct PSAP (e.g., PSAP 170) for
the femto location received from PDE 150. MPC 140 may assign an ESRK or may
determine the ESRD for selected PSAP 170. MPC 140 may then send the ESRXK or
ESRD to MFIF 130 (step j). MFIF 130 may route the call to PSAP 170 based on the
ESRD or ESRK (step k). PSAP 170 may determine MPC 140 from the ESRK or ESRD
and may send to MPC 140 an ESPOSREQ message that may include the ESRK or



100561The | ocation procedures in the call flows in FIGS. 2 through 6
may be applicable for various handoff scenarios. For a fento to nmacro
handoff, nobile station 110 may origi nate an energency call wth PAP
120, and tyg 263E4eNCcy call may be handed off to a basecghibie9hs74RPE
150 may still obtain the location of FAP 120 and may use the fento

| ocation for both routing and as an initial |ocation for dispatch.
PDE 150 may obtain the | ocation of nobile station 110 rather than PAP
120 for any request for updated Iocatlon in order to avoid errors
fol | owi ng handoff. An 1S-801 session mal’ be pending when the 17

15301 measagey? PREEERN Blsb DT Plosbliad s Patiafems togos gegver
servi ng MSC i nsiefé isAhSicieddly a’iMBEt‘é\Bs the Sisag esbildMalridndocati@t dndmal I8naale
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an accur at e i wistepab throwhth orralfldwa) updatse d fleostap hoPDE Thie meyrdsgency
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femo to fent o Prafofor supn@bpf letcgmal@qaaw D DEPEOISD piapi atse updatedpiey g‘@ncy

cal | with FAP 26 2Rt F%IO%SQI" q{g’fy11109'[59!559(11169@10!:%9'[1‘!:@@“OfMBé‘Pldtézlgayand

may use the fento |ocation for routing and as an init

| ocation for W@%ﬁtlleﬁ?@mmﬁﬁws@m){ may be handed off to a new

PAP.  POE b5 may akdpayso Ahh slinadwheoo &ﬁestpbmoqfep I Rt 0. tlQep
r at her than any PAP for any request for dated 1 ocation in order to

avoi d errors Tof TR gumeatass-£0k hae PﬁﬁdﬁQ m&}’ insBgaj Ki9ps sRTilar pyises of b

handof f. An | &r 8Qdy $L8@I sggsldmy ob@m@.ﬁ REduRG: WEEBN bhﬁmmﬂef f uQEEHIGPOr
may be initiated after_the doff. In_ this case, 0 nessages hay

be transf er r eth4oF 8t POE ﬂi":'}esuﬂtﬁ‘ttf‘ﬁ’%?o *F@WOFIAP“W%HWP@“‘?@O&W O hd W F

has not changeg)st@k o\fé Banlifddy ptodBedad stepu S BsMh@tolVatdpef bimel NBen8¥Y [FAP
uses a different %) The new PAP %f% treat 15-801 nmessages, e.g.,
in sinilar mffE? tﬁrs“ d DSHRIE S16P 11D PEAHO ISR Ao PTINSRE 05 h anot her

aspect, RARI120 may speri i O eifbraRi,Ngr USthe dredufia@Omdd tocation was not
i i ntervals.. An_initial, |ocati

e a2t o oot P O RS A S A e SR 90
fento authori ma}i;leamlfnohioowucﬂgmom ma@instifale @rUISh&Tltsbﬁﬁhlvﬁm mébilg statidrO
eroure et 2320 o) S5l el At B PR P el o
needed to i npraveydeginbasyndaph VOIRIBDas SMRPP niisgardnt mGfindhAfe ai 29801
message, the MSID, the serving cell TD, and a Service Indicator indicating CDMA
Positioning as defined in J-STD-036B (step o).
[6053] MEFTF 130 may recognize the CDMA Positioning value for the Service Indicator,
MFIF 130 may verify that mobile station 110 is still served by FAP 120. If that is not
the case (e.g., due to handoff), then MFIF 130 may forward the SMS message to a new
FAP served by MFIF 130, a new serving MSC, or a new serving MFIF, depending on
where the emergency call was forwarded as a result of handoff. If the call has not been
forwarded due to handoff, then MFIF 130 may send to FAP 120 an SMS message that



18 10060] The initial and updated | ocation of FAP 120 nay be obtai ned
using one or nore of the following: An SPS receiver in PAP 120 that
enpl oys, for exanple, standal one SPS positioning, Gbserved nmacro

cel | s/ basayst@ivj1998s and/ or fento cel |l s/access poi nts WiegRish@SBIARNS
are known by OCAMEP 134, Subscription address for a nobile station or

a user, Public IP address assigned to PAP 120 by an service
provi der A |l ocation or an address entered by the user on PAP 120,
and A MI 1S 801 sessi on, e.g., wth A GPS and/or AFLT positioning in
PAP 120. 10061]FIG 7 shows a design ofi% call flow 700 for obtai ning
fento |ocati Or@ayul%l:]ugc tlhe contents of the SMDPP mcssage (step p). FAP 120 may forward the
I5-801 message received from MFIF 130 in a 1x Databurst message to mobile station
110 (step q) and may be aware of the IS-801 message significance. Mobile station 110
may perform any positioning method that may have been requested in the IS-801
message and may return an 1S-801 response in a 1x Databurst message to FAP 120 (step
r). The IS-80@ response may include any positioning measurements or positioning
related information that may have been requested by PDE 150 and may include a
request for information and assistance data from PDE 150. FAP 120 may forward the
IS-801 message with the MSID and the serving cell ID to MFIF 130 inside an SMS
message (step s).

[0054) MFIF 130 may send to PDE 150 an SMDPP message that may include the
forwarded IS-801 message, the MSID, the serving cell 1D, the MFIF MSC ID, and a
Service Indicator indicating CDMA Positioning (step t). PDE 150 may instigate
additional steps, for example, similar to steps o to q to request more information and/or
more measurements from mobile station 110 using 1S-801. Mobile station 110 may
instigate steps similar to steps r to t to provide further measurements and/or information
to PDE 150 and/or to request further information {e.g., assistance data) from PDE 150
using IS-801.

10055] Once steps n to t are completed, PDE 150 may determine the mobile station
location using any location results obtained for mobile station 110 in steps o to t and/or
any location obtained for FAP 120 in step n and/or steps e to h. For example, the femto
location obtained in step n and/or in steps e to h may be used to help validate the mobile
station location obtained in steps o to t, or vice versa. In addition, the various location
results may be combined, e.g., averaged. PDE 150 may send the mobile station location
in a gposreq message to MPC 140 (step u). MPC 140 may send the mobile station
location to PSAP 170 (step v).

{6056] The location procedures in the call flows in FIGS, 2 through 6 may be applicable
for various handoff scenarios. For a femto to macro handoff, mobile station 110 may
originate an emergency call with FAP 120, and the emergency call may be handed off to
a base station. PDE 150 may still obtain the location of FAP 120 and may use the femto
location for both routing and as an initial location for dispatch. PDE 150 may obtain the
location of mobile station 110 rather than FAP 120 for any request for updated location

in order to avoid errors following handoff. An IS-801 session may be pending when the



801. Call flow 700 nmay be used for the first scheme associated with
FIGS. 2, 3 and 4. FAP 120 may send a |l ocation request to MFIF 130 and
may provide its |1 S-801 | ocation capabilities (MPCAP), the macro MSC

I D, the nagheoeatsdz7d D, etc. (step a). The | ocati on capabirlustdoess7iay
be A-FLT, A-UPS, etc. If the initial |ocation of FAP 120 is not yet
obtained and if FAP 120 is unable to observe signals from any
surroundi ng macro cells, then PAP 120 nmay not provide a macro MSC I D
and a macro cell ID. In this case, a default macro MSC ID and a
default macro cell ID may be assi gned tlgrrporarlly by OAMEP 134 or

o ovi &1 oned | TR B bR RGP 1 SiaohOLTRY Rl 1) ALl from
enul ate an VADRAAG0 neay e fotwidedPEBm1 BFIEA 1GPOSREQTEs dEfe itshlat ANgly 1
i nclude the “@’ﬁﬁﬁ’wﬂ%s&gﬁcrﬁog\ﬁg gm%@gn L&, W«;ﬂke'ssah&agé bRty -

The GPOSREQ nessage ma Specl a I xe
ESN) to |nd| ctht B- &)lﬁm@lonﬂm@]@ﬁﬁm 150 may receive the GPOSREQ nmessage

and may gnhi ze C
| D and t cro g‘e}{]%ﬂﬁﬁgar eW%ﬁOfmq%g%ts{fg% A h@ﬁ( %@a{&g é%%egcyws

i nstigat e an B0k beeswition, and terpwokeency cellimen b @upégmtlg ﬂinﬁfmnmlw@d
(e.qg., AFLT ) ) o]
VLT b and ¢ e eaesaear) PYD AR bR AR SEFRm ol shIBITRE,
may i nitial | yobtaiwakascygte Mitigl fosesion apt sviugilatyl legsfiom sidiesmaigensy galt max bp
obtai n i nfor ngf Q@R euk 1@?'1&5@@5’(} 4 dHRGd é?)lect@bi)t%m@f{&qoémb/n sMghuSaone
or nore of these macro cells to support an I S-801 session.

Al ternati vel yl20e¢.g., forjuse apthaaregble sialionslogation.d &l sespine maphE PEsHgay

provide A- UP&v@e%%éﬁm%ﬁ" &t@&@ opaﬁgaci)eqae&d PHORe BERS O hi&alend-go1
| ocation (e.g., based on a 19 known serving area of NFTF 130). A-GPS

posi ti oni ng EGEsResK BOm BRGSO o bp dorivprded fremm an piicaei MRC for dpdasesdation fhce
data. During {4rirsidoda Bl mee Sshal thefBesdaals MBWPt 1262FAFARD dadQndnipass the

simlar manner as a nohile station in terns of providing assistance

data to FAP 1963y oraefilestaniony! Wedddr Bieat alsg g shlS-gJgespamaste Fiom

an |15-801 perm&gﬁtlbygmbﬁ[ﬁatémmmy retain the nornmal role of an
| 5-801 PDE while PAP_ 120 nmay take on the role of a npbile station.

100631Af t¥88lconpl &eT gt i hagsipt sEelfesHtiopHE mayprighye PR cprgengy call
| ocation ez } [ ﬁm% TN @z(} lEMriﬁ@sotrﬁa}J\dﬁtaﬁ th8Qcdtih @pF ALY 120PIE nbH Use By femto
encrypt an or J y Sl I he st nate SN a

crypt ogr aphi c! F(aé? 3%111?‘6‘“ W@aiéﬂtmﬁ?ﬁ”}‘?ﬁ ondisBRIA- tqg‘eﬁ‘ﬂ%gi% calgay
possi bl 'y usi nge ahirofi ik @EwBEAPORDE Ush magaliviy i e focdidh ef anidictsiare

the MEID of 120, encr t|o and/ qr, di.gital . signatyure my
prevent spoof Aﬁgra tlh?l"ea”fyel%rﬁ ofoF 8% M"—‘II’ t%éﬁcaﬁﬁym %1% F%a‘foh(gemrs
| ocati on est i fobRink BafAR (k2 Bighsirep Wﬁ?t)l thlP@&ﬁ’e d2Andody AMSROpravibdmay be

encrypt ed andlOF 8P A PSRl el orvTke o CaY T e RabEC e o 15
and/ or aut hengdliciatseaged masnbb trmfeeb:yfrma PDEY1 S0 hathe tnbe HAGCad METF Wals(if the
gts): Ialmr;tGS Pg a%g&/ﬁﬁ[ﬁf Uhangegﬁi oze '\I{% I’MPfeIﬁ C anqe ? (vmval%lﬂpg if 816 n?w F?&’ai}sésop

| S- 801 Rej ect diffiesstalgEIF.r dhe MPFAE(ﬂ)ay ntehleIScSﬂi giessages eng s Iyiptrmdu anuico ks
digitally sig at.l be used to enable the new PDE to

aut henti cate |PO ma%gg%ﬁffq?@?%&%g shows a design of a call flow 800 for
obt ai ni ngouseimt o | deatrictnr uspay FA2 8120, n@al perfolrovpBRiOninmyusbe US8e fabr
the second sche d_w 5 S

| ocati on requgls Uﬁ;fd%gi/l‘—’ﬁglg %Op e\zgfﬁ%lgﬁ%lggp ov‘li“ggﬁi tllé? IO%Dégéé?@ﬁg?%ﬁp |'§ bé
capabi lities C(WHGAPK, asfacitinvERDh QANSDel3 i srgpactedl] femp, awshasizatiost feloveiyg
MFIF 130 may e y ge
that may i ncl g% tacﬁ ek Mr%l gﬁ& I"F t?%ggm; 1§P%EC):]A}%Q :ﬁ/&)@%@gﬁg %EI?S\%(?ng
cell 1D of PAPIR@,areat cThe (erateqy qj)FAPTH@ 1@?@%@%@@8@@]%?%5% when

needed to improve accuracy and to detect any movement of FAP 120.



20 [ 0066] MFTF 130 nay receive the SMDPP nessage and may recogni ze the
"Base Station Location" value for the Service Indicator. MFIF 130 may
determ ne PAP 120 fromthe serving cell 1D or MEID in the SVDPP

message. Nphhogha9spRy send to FAP 120 a Location RequesicriRS§igdenshat
may include the contents of the SVDPP nessage (step d). PAP 120 nay

obtain positioning neasurenents as requested by POE 150 and may send
to MFIF 130 a Location Response that may include an | S-801 response,
the MELD and the serving cell ID of FAP 120, etc. (step e). The

| S-801 response may include positioning!$easurenents and/ or

posi tioni rel at Lnfornati.on reques PDE 150, I.LF 130 ma
Porvar d (080 S| 505 e o e oL BB AR L bestised bive (ol
POE 150 may t¢fard foRARNd:20 in simlar manner as a nobile station with
respect to the 1S-801 session. [0067] POE 150 may i nstigate additional
steps simlar te sAnePBS ae@hdr ¢th FAPr EXpuehat emplogs, i fof otanmld, GRndiehe 0$PS
measurenents from PAP 120 using |S-801. FAP 120 may instigate

addi ti onal steps ™ to steps e and f to provide additional
measur enent s ane/ @bs¢rddomaat i @Ns/bRe RREokSéhdamndbate tadlshegiepdintg whose
information (e.g., _assistance aégwnﬁ? PDE 150 using |1 S-801. PDE
150 may then returl?fat('??éa’i? RaV)) *location to MFIF 130 (step
g). The locati o; Ssbicpiod aﬂﬁﬁssbﬁ;&ﬁtﬁa&lyﬁﬁt&ﬁl oaﬂgéee,r digitally si gned by
PCE 150 or may be sent _unci phered, and unsi gned. PDE 150 nmay update
BSA 152 with thé fpéﬁlf‘:owlaggrﬁ{gia%ﬁ%“%‘i"Fc’i‘%’elzﬁhgan COBSSEISHKE | ocat i on

request. MIF 130 AMRYatbofbidinhdiRe ch@fabl @it 18§ bh MAPe2s,andAP 120 (step
h). FAP 120 may provide the | ocation estimate to OCAMEP 134. 10068] As

descri bed above®f df MA|1&;80bsestipfa e po Wik AdRPDINIPAPFLD podtiniigARBAL 120.

according to FIGS. nd 8 [ be. acgur at nd reliable. In .

parti cul d1*1pog 15!6%@910&#&%@* Shecpl gyl %atoafatﬂa’g?fwof%tﬂc”ewg,?Sf or
A- GPS, A-SPS, gmt ARLEbwWOmSiniay ®8 iuked)for He Gist BEmEhstocialedOFitiSFIGS. 2, Bpmeve
this accuracy eliability. The 15-8 rocedure and.the .
s st anoe GuFER D Bt hlaion Wit PR, RS TberoTay i 57801 tocation
posi ti oni ng acapsathiitiee (PAKP D the ecig MSOTIRitheenRt@del1 0D, etd Q)ep alloMRMedationd
nore reliable_and.accurate at i y obt ai ned far. PAR 120 than
for a nobile SPHYIUH nﬁlﬁzjet‘%%ﬁﬁe’&'rcggs%%sl tﬁ? 8}&“@ SeRen 0%5@59?0#’? e ye

t hrough 8 shoubtexeimpll #BAPCIEDis dnableso obls¢rustigmatsi frog angrsinesadihe ataern eslspf
the techni queg_d rribed herein, The t iques nmay al .

il enented wPPRESE 2P TRy AR e Moo SERCISHRE R i f i spe o

t han t hose shdofaulti maded @GSC D bl © dgfmlB8mackQOADIFin@y b asdigmd tanpdesilygby of

2eggog_ersr:sgg_OOR§/féIp[%eﬁg B@%F q?:dn)ﬁ]'ls! ac% ﬁltSb% RHJQ}%CI‘%Q? #fmg); Slrt rinzgf.nno%%/
gé to a 0 ofi'ginate an energency call, €.g., "in step
provisioned in CRDB 142 and BSA 152. In any case, MFIF 130 may emulate an MPC
and may send to PDE 150 a GPOSREQ message that may include the MPCAP, the
macro MSC 1D, and the macro cell ID (step b). The GPOSREQ message may also
include a special MSID {e.g., a fixed ESN) to indicate a FAP,
[0062] PDE 150 may receive the GPOSREQ message and may recognize the special
MSID indicating a FAP. If the macro MSC ID and the macro cell TD are found in BSA
152, then PDE 150 may instigate an IS-801 session to invoke a suitable positioning
method (e.g., AFLT and/or A-GPS) to position FAP 120 (step ¢). If the macro MSC ID
and the macro cell ID are not found in BSA 152, then PDE 150 may initially inveke
AFLT without providing any assistance data to obtain information about neighboring
macro cells and may then use one or more of these macro cells to support an 1S-801
session. Alternatively, e.g., if no macro cells are detected, then PDE 150 may provide

A-GPS assistance data based on a rough guess of the femto location (e.g., based on a



21 ain FIGS. 2 to 6 (block 912). The energency call nay be connected
to an energency center (e.g., a PSAP) sel ected based on | ocation
information for the FAP. The nobile station may comrunicate with a

PDE t o obtyhRg@sRsation estimate for the nobile stati q.@,r!@ &ho/017184
step g in FIG 2, or step k in FIGS. 3 and 4 (block 914) ﬁ

| ocation estinmate may be provided to the energency center if
requested. The nobile station nay conmunicate with the energency
center for the enmergency call (bl ock 916 [0071] FIG 10 shows a
design of a process 1000 performed by al AP to support energency

calls. The PAP may receive I age .sent b bil e stat

Co or gl et o mevRtabeass Sl 1) ORGSR Y o [Retr 8% g L&
(block 1012).prddie RAPSRYistgROdata DR thisNBSHAGEssion, BDMB(Fmé@Ereﬁm

ot her network_ enti.t to initiate the emergen

N R roh A S et e A Che SRS Al

i nformati on f D0 dnleefRdéfing mehhﬁerﬁd?isl-'ﬁc(noFABdae Diukefiornah WoRH! pdtettivk,
for usc to s n_enerqgenc cen c all,. e.q.,
0 step g n Eros PR CHERERL iRt et Rad P VRIS iy peiidipn
may det er m neroletod a ob# stionduri ng initialization and may obtain the

| ocati on EJ;C” mat i,Q er do%p etlp%&%%)gﬁss[essron bﬁ?sd chi }eguon Hcang? Fsrﬁﬁ}a%%]?’g

t he FAP r[ns?y communi Cat 0 ob ai'n”a
itself duri ngFAH‘llmta[MFiEtlB(bﬁﬂtep dndPY &0 neayathcropt amdfbnahgmw«sngn heyocation

conprise the e h i
i or mat i on i as uel E35 e L3 RS 1OARRE it A8 BFEl Pk 20
based on the #ndqassitdn uofig vthe lmﬁnatié@rsucélearﬂpﬂ egrrenmtermdrtmecdiel MEID ny

be for a macrg,gehd cQavhl;g\qe@Rﬁiﬁpgkﬁ%&gﬁgaf’ @%ﬂr@%&r ?&eﬁt@ﬁ the

havi ng overl a gpl ng cover age _ ocatifon i n
may further iy loeation W(H? OIOVBEG kD thiloshiioneytilac telt/dt lﬁOr(eth b)a§e‘d’ on

the macto celiaolbhy AlfodA8all:Alkalil QUNRLLODATRYP 352 O SRIRERE QS

types of information determ ne ased on the
[ 0073] I n one Vs rgaptadhandfonpdigigplly ssegngd.t then | QMEPomd4 afnoderayrit dh apdfort he

second essaggieichleof kO NABOURE I RRIAA, whh EnihR: FRYPBECAYe

a request for location of th romt e g., In&tep f in
FIGS. 5 and 6Furtiipranopeaforigier nr%%ors@’r@doqah@n ¢sa@ateut@ﬁnie\mﬂ’@£rfart noMnerggnehe

MFIF in res po&ﬁ?etgoastﬂﬁ SERAUSKO1 REjelt- mestdde HofPr P 'lﬂ)) FhGSrigimal Gy Red
The PAP may thus send the |ocation information in the |n|%|a nessage

sent to the Mugfor digitflysiggedlgersian mapksusgblogaile hpnenRDIym qihepiated] | n
one desi ggqyt he PﬁGr@%oﬁﬁmﬁgrpﬁtaQ:aWﬂbQ 8@0 ?@%b{aﬁmﬁ%@ﬂonoc@tié@&%'@n

estimate for |tself after the energency call is originated g., in
step g in FI $01p Calpilgw 800 may be used for the Second scheme associated with FiGS 5and 6.
FAP 120 may send a location request to MFIF 130 and may provide its IS-801 location
capabilities (MPCAP), its MEID, its serving cell ID, etc. (step a). MFIF 130 may
emulate an MPC and may send to PDE 150 a GPOSREQ message that may include the
MSC ID of MFIF 130, the MPCAP, MEID, and serving cell ID of FAP 120, etc. (step
b). The GPOSREQ message may also include a Position Request Type parameter set to
a value to indicate request for femto location,
[0065] PDE 150 may receive the GPOSREQ message and may recognize the Position
Request Type value. PDE 150 may instigate an IS-801 session with FAP 120 by
sending to MFIF 130 an SMDPP message that may include an IS-801 PDDM, the
MEID and the serving cell ID of FAP 120, etc. (step ¢). The 1S-801 PDDM may
instigate, for example, AFLT and/or A-GPS positioning. PDE 150 may also indicate

“Base Station Location” in a Service Indicator.



22 location estimate for the FAP nmay be used as a | ocation estinmate
for the nobile station and may be provided to the energency center if
requested. In one design, the FAP may receive a request for |ocation
of the PARyHnais)tdes network entity and may send a | ocaticqfysesbioiase
for itself to the network entity, e.g., in steps g and h in FIG 3,
or steps li and i in FIG 4. hi one design, the FAP may forward
nmessages exchanged between the nobile station and the PDE to obtain a
| ocation estinate for the nobile station after the emergency call is
ori ginated. The location estimate for t#e nobile station may be

provi ded the e ency center if sted. The PAP ma P
posi t i oni['i?gﬁlf or i @Pfﬁgn’&?w"c‘f%% htch%&?rg%ln?césagcf g?qEBWY rﬁcog%/ 'fe w) Hate
manners, as de&stmileaioabesee fof ﬂ@ﬁbﬁe&didﬂorsm 180 dagidgarnode BAP 120

process 1100 perf.ormed b VEI g Ils. % | E
may receive ap?nlllthgtserﬁlél égb@) aM I 111 the l%messa e I%@ﬁ%lg‘(ﬂ may sen p ﬁféx

call for a noB0l ﬂ(&&%ll’@quesémgﬁsageltlmt stagplclade the Rb1BSits & theoSMDPD Imasshge

2132? ' i -rll_h:\ i g/g gp Iraﬁy]i‘__t?llegb éayt Itair? Asg%ﬁﬂl%%amp%{n@ feQlks eg %%H(:}EI ﬁﬁd
1114) . The MrAkE sy icEALF wo%bwtﬂam%@th@bw mslhdmgan B30Il osatisanhe
PDE) 0. o i foke d HRe el D3y £ Y bl o o B0 Sgle Aty @
(bl ock 1116) indlhde mwclanmg) memfmnemtan@w Ifoamomhe rdp infoymapnpequsstedaby

macro cel | %}ﬁﬁgscg%ﬂr-bﬂ% iy TS/l VB 4 frgs?tb g& %F%VIB@?E‘#SS%% b

| ocation of t ocatl on estlmte ot her
i nformati on dEOCs e PDFaESdnoNtrehBAP 32 ini omilasfmanhes aE Apnobily statiascwith on

i nformation f&EpeEth@th@'ffS@ﬁééss% included in the first nessage sent by
the FAP (e.g., hown In FIGS. 2 to 4) or may be sent by the PAP in

response iQ%’f‘Ja r eq lP@é?t 150 gpay|igsgigate edtlitepmaltskpps Pmpar te sigps ¢ 2yl sty aoduest more

FIGS. 5 and GhorhRicAMd/6A8Emsurt e Q&Q%A@QQO Q&Qé WIO@‘A]CPQQO Hﬁ? nP atemiy
be used to select an energency center for the enmergency c 76]

The MFIF may pdditiens) estogs shiilag twg@a@émbéﬁﬁppiogidﬁg‘d%wi ﬁgdﬁuwnw%rn

for the emer ggRsMatRn ﬁbzflvs@amorsf@%angt TES MK Jf (@@t hstsiétaﬁ@e cﬁta) ﬁ%m:DE
MPC), e.g., in step d Fl GS , Step ste

FIG 6 (bloc k1591“f¥§¥ IS40fe RO L0 %dh@ere'awdhw{l%feﬁ f@'ﬁtﬁ .1%’*%1 tﬁwigéf’q he

same or diffefRpY) MElWRhkorSRtihith 88y bd ARHRYEADE dlg?lfaﬁ’f n%ku @P PORY B 6r
det erm ned based on the |ocation information for ﬁ‘n’é t
9’10

conprise an ERSKbe sgAt pRishered g wisispidh P4 Wd?%d’cpfi%}ﬁBS’f‘h’e"z IW"I’TI1h

forward the epenge II&MJS@ alh sﬁH@ecquﬁﬁ I@dﬁﬁérﬂﬁﬂ@éﬁ CMFIEGI.’SObﬁ@eQu@sD tHeN6eation
routing information, in FIG

5, or step | THIERE FEP 1B 6 b 1§8§’ 124 %vzvrwﬂgﬂmcﬁ“%vﬂwge& QaMEP
request for |omation of the FAP fromthe first or second network
entity, e , In ste in FlIG &‘%4 The MFI F.ma
rovi e 1B 23" GBrohfomorn e el £ ot Lt Ab a0 e FetE o
entity, if aveidsablad swinkhobitacaies yadgliie EAPatiulg, PDEN SOty Ibrohﬂb
FIG 3 or ste ﬁg% f\zga l(\)/FIF als ,\E\gosml nin
the FAP andl of it i e &3, TG ol ptiprcs: 3 BRGH £ yine? gt
process 1200 P& ffonrrted ibyroan tiPeccuncs ulppﬂbhiblhty The 1S-801 procedure and the
assistance data provided may be similar to when PDE 150 is positioning a mobile
station (e.g., mobile station 110). However, a more reliable and accurate location may
be obtained for FAP 120 than for 2 mobile station due to the reasons noted above.
[0069] FIGS. 2 through 8 show exemplary call flows illustrating various features of the
techniques described herein. The techniques may also be implemented with other call
flows, which may have different steps than those shown in FIGS. 2 through 8.
[0070] FIG. 9 shows a design of a process 900 performed by a mobile station. The

mobile station may send a message to a FAP to originate an emergency call, e.g., in step



energency calls. The MPC nay receive a first nessage sent by a MFIF
(or sonme other network entity) to obtain routing information for an
energency center for an energency call originated by a nobile station
via a FAP,w@2@wnsi2fs step ¢ in FIGS. 2 to 6 (block 1212)pcriRkendRiz48RY
al so receive location information for the FAP, e.g., in step c in
FIGS. 2 to 4, or stepi in FIGS. 5 and 6 (block 1214). The MPC may
det er m ne the routing information for the enmergency center based on
the location information for the FAP (bl ock 1216). The MPC may t hen
send a second nessage corrpri sing the r ot i ng i nformation to the W

th to 4
(or sors oLhel SHA o €l WSy RS doble SR o e
the | ocation ¢enfeoferga,ta| mm mledtdn!daa?eﬁl%nrtmﬁtlmommmsthEOMe FAPCc&ht mbRleand

possi bly a mag e Ptffss e |l.ocat.ion P.
The MPC may dse'(%tfé}lmw e rcgtr&t\?llth]ggl O% 0 Qam a catl n € tmll,]aée 306 t{eh eCI‘ 0

cell ID and pos®ibd.y, ihbBepras FEG.NESG #t8 km EIGGaﬁ aﬂui% (-;blam:k 91 dutThedocation
information f al

anot her desi géé{lm?thgaﬁ%ggﬁor@%&ﬁoﬁ]i@ r%rﬁ%h% e'f'tgl ﬁfﬁ G%Ei Pi mObCiRStafrmlmsn[emya
| ocati on est i ¢ratmmimicate v&tnﬁlehel-'eﬁcﬁrgeiﬁty@ewﬁdon&yerdﬁgmcmaﬂe{blbde‘)hﬁbut| ng

i nformati by o n r 0

differ ent[(%éogr ap%:j% g? g[gogg adgés{ig%a&ea gé"éerrsgg IC Eﬁ& %ngg]@)l k Sruﬁ%m
desi gn, the MPGregeagy eadlseiThe FdeI m@atep@ne edirt m‘@wf eqt bhe rAgkiHe sTlen MPC
may thereafte t, T f I

fromthe emr%neo?]%&%g\éﬁ%egg? ﬁc?q;gl?% & u%teé ge)%affibgnz {é 6(’&% f&% @erﬁ%%?%tw

3 and 4, stepsepd jansepnd, mgssag@rwsq & I (ph sqmpecothey, neferk Mpdtyirdy inikiee theend
the | ocation %%e‘f{@)t &if 05 RpFAR fi8sthe EMBEEeneY), %@thﬁ) ‘may. also send

Al ternatively, may initiate positioning t0 obtain a"location
estimte for b??é’oﬁﬁlﬁ?fﬁ’étl@tfat the FAB Al thad{F 1T hesriowe adren tebvarlp endity )der use to

estimate to tOHRCHRLISEGYy S Gbr the LBRBIdcy B e (13111843!@;\%“@1:11@3815%&‘ a
process 1300 {l))erfor ned by a FAP for p05|t| oning. Th

establish an @%b@ﬂ‘%esm on with a PDE for positioning of the FAP
(block 13 Theph &&%gﬁwmmawet&ﬁu@ ilT0RL® &uﬁﬁ%ﬂnﬂﬁh%oﬁ aidBldy

session initiated the PDE or a nobile originated TS-8 sessi on
initiated by t¥d" ﬁa&#ocav%ﬂﬁwa%{yd%%%ws@ e i tioratitie PDme\dessn Hee

| S-801 sessi opAtt GnaPhoinfinRatk QGAL & ODECEH! dUBL @ hkioh khihde (H!iREK ghddA) -
24 [0082] I n one design, the TS-801 session may be established duriT ng

initializati ofitBhzefipie apAshe tprgtion JRIQIMAYAN d&y; SoaPEss B IPRECPASIMMEy e
used to det er4mother w@@ﬁ hﬂé lobdiRn RAR naod b P ¥@ehiis© 2 @REHAELR I NyIAch may be

particul ar frequen n behal f of a rticular network operator.
| n anot her gﬁq@‘i‘i‘m%’ H@ g1 gﬁiocété%‘?fdlﬁa FR El%r EUPRIR | RsHRE Bk G Baohe
after recei VI 3¢ aandtBS Seﬂfgﬁ‘dvfrfg%tﬁ)ngﬁ&lelved stgaztu £ Mhd PAP ok GhiRt SvallBpping

energency call. The |l oca i mat e the PAP ma be used t
ST ot o SRR EART 372 e bl Tt Ao e MSC

estimate for IhevhRARnayele detdminbe bassedn tiermaidedl Pur pasestiold A0&3kidiG
14 shows a bl OCkalz(v,:I 1 & rp%rspe &Lera%ygegsoi' gl?{)ln%];tloqp e ermme& gasecp on t:li%?dcatxon ofllze

FAP.

[0073] In one design, the FAP may send the location information in the second message
in block 1014, In another design, the FAP may receive a request for location of the
FAP from the MFIF, e.g., in step f in FIGS. 5 and 6. The FAP may then send the
location information to the MFIF in response to the request, e.g., in step g in FIGS. 5
and 6. The FAP may thus send the Iocation information in the initial message sent to
the MFIF in 2 subsequent message sent to the MFIF.

[0074] In one design, the FAP may communicate with a PDE to obtain a location

estimate for itself after the emergency call is originated, e.g., in step g in FIG. 2. The



MFIF 130, MPC 140 and PDE 150 in FIG 1. FAP 120 may transmt traffic
data, nmessages/signaling, and pilot to nobile stations within its
coverage area. These various types of data may be processed by

processi n@gydBRido/13xazd and conditioned by a transmtter é245509/047484
generate a forward link signal, which nay be transmitted to the

nobil e stations. At nobile station 110, the forward Iink signal from
PAP 120 may be received via an antenna, conditioned by a receiver
1414, and processed by processing unit 1410 to obtain various types
of information for various services su as energency call, location

services, posjtj.on snl%a C%Ipthc P/Rpln{ag é’%&i&tg: Ql&%ﬁ%m%%&%& el AR o

traffic data rressa es hese vari ous
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perform or di theowbilr duties andide PPH tFpiin 9 lagainostioath Br Nyrmeubds Sté@nfa(fiﬁf

the techni queg, gﬁél éﬂcg 91 QG‘J d PO RS atod Ystittd foiLﬁEEQnJBﬁ%/ s léxomay be

performthe proces estatlon 110 in the call flows in
FIGS. 2 to 6. pmr1@@é9§hmgnmmw qeme ifrragueed f Bk A may sepert ppsdiicadg 0000

in FIG 10, piQBesdork30he hbbif! s@tmr}é10%91@5:91%19,%%@5%@5(1%&%565 for the
techni ques descri bed herein. Processing unit 14 al so fgerform

the procé¥3iing forFIBAR slxyysigdasige of & Arogepold0i mrfwn@ y2 M§ligto support
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station 110 and 120 resgectl vel connun
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for various functions to support alls, location services,
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al so perfor m @impflising @l 1006 HrAkRQ fér e tolalfirstaftvainiEl bty @leh@n MPC
processes for the technjques described herej

Proocess
may al so perf Srih Y Res-r BOERS RGIFDA Tﬂ/ﬁ'l"l’:s‘%t} in WGtSh%a’&da# &gqclzld\]z\éﬁ)l ﬁ]?; he
FIGS. 2 to 8.1obkiRiforkfhBen fRYheSHAT RaPadehiiadh eRAS TR aftbpRsibIgra dvickd

190, A commn SO U L RAOL TR L WELR 0L, ST CR e ¢
may perform pmx&es}meﬂglfdrﬁlauonaddt@lﬂﬁed uned bors lbatisu ppoe tFAPO CHici Iofation
o €, 2RSSR B 10, TR BUSPIARY SR S RO
herei n. Processwagn BRI 2 1L441)0n gy ba ko by ek FFAPn tdapongs aasgicstgofloratidbPC
codes and dat 8 Vb ABC-TAO R BSRA B4ET o kAL RNy PRl
140 t o comrunihe &R nvay tbh uget! eselenethworkeemytcedteres: thd O8IV d:aﬂil n PDE 150,
processi rl'l%?t‘i’]m t 1450 MEY¥ o a?rrlgc%{vg]a%i%: %%&;Lg@%O}C‘ngﬁsiz\/galroht%ﬁsinformaﬁon for the
emergency center from a second network entity (e.g., the MPC), e.g., in step d in FIGS.
2 to 4, step j in FIG. 5, or step k in FIG. 6 (block 1118). The first and second network
entities may be the same or different network entities. The routing information may be
determined based on the location information for the FAP and may comprise an ERSK,
an ERSD, and/or other information. The MFIF may forward the emergency call to the
emergency center based on the routing information, e.g., in step ¢ in FIGS. 2 to 4, step k
in FIG. 5, or step | in FIG. 6 (block 1120).
[0077] The MFIF may receive a request for location of the FAP from the first or second
network entity, e.g., in step fin FIG. 3 or step g in FIG. 4. The MFIF may provide the



functions to support positioning. Processing unit 1450 may al so
performthe processing for PDE 150 in the call flows in FIGS. 2 to 8.
Menory 1452 nmay store program codes and data for PDE 150. A

comuni catyw@RewAsd78l454 may al | ow PDE 150 t o conmuni catperisbdasoi-har
network entities. 100881FI G 14 shows a sinplified block di agram of
various entities. In general, each entity may include any nunber of
processing units, nenories, transceivers, comrunication units, etc.
100891Those of skill in the art would ﬂperstand that information and
signal s may be represented usi ng any of<a variety of different
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[0079] In one design, the location information for the FAP may comprise a macro cell

ID and possibly a macro MSC 1D determined based on the location of the FAP. The
MPC may determine the routing information by looking up the macro cell ID and
possibly the macro MSC ID in a database of routing information for different cell TDs,
e.g., a conventional CRBD, In another design, the location information for the FAP
may comprise a location estimate for the FAP. The MPC may determine the routing
information by looking up a database of routing information for different geographic
areas, e.g., a geographic CRBD.

[0080] In one design, the MPC may receive a location estimate for the FAP, The MPC
may thereafter receive a request for location of the mobile station from the emergency
center, e.g., in step 1 in FIG. 2, step m in FIGS. 3 and 4, step | in FIG. 5, or step m in
FIG. 6. The MPC may then send the location estimate for the FAP to the emergency
center. Alternatively, the MPC may initiate positioning to obtain 2 location cstimate for
the mobile station and may then send the location estimate to the emergency center.

[0081] FIG. 13 shows a design of a process 1300 performed by a FAP for positioning.
The FAP may establish an IS-801 session with a PDE for positioning of the FAP (block
1312). The IS-801 session may be a mobile terminated IS-801 session initiated by the
PDE or a mobile originated IS-801 session initiated by the FAP. The FAP may
communicate with the PDE via the IS-801 session to obtain a location estimate for itself
{(block 1314).



dependi ng upon the application. For exanple, these nmethodol ogi es may
be inplenented in hardware, firmmvare, software, or any conbination
thereof. For a hardware inplenentation, the processing units may be
i npl enent egdowbdenksaa7one or nore application specific | ntpegnab®@oiod7484
circuits (ASICs), digital signal processors (DSPs), digital signal
processi ng devi ces (DSPDs), programrmable |ogic devices (PLDs), field
programmabl e gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, ele 4t roni ¢ devi ces, other

el ectronic units designed to performthe functions descri bed herein,
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functions to support emergency calls, location services, positioning, and other services

for FAPs. Processing unit 1430 may also perform or direct process 1100 in FIG. 11



28 information, differential corrections, etc., such as, e.g., Wde
Area Augnentation System (WAAS), European Ceostationary Navigation
Overlay Service (EGNOS), Multi-functional Satellite Augnentation
Syst em ( Ms&reoo/aF2278Al ded Geo Augnent ed Navi gati on or GpEransho&en s4
Augnent ed Navi gation system (GAGAN), and/or the |ike. Thus, as used
herein an SPS may include any conbi nati on of one or nore gl obal

and/ or regional navigation satellite systens and/ or augnentation
systens, and SPS signals nmay include SPS, SPS-1ike, and/or other
signals associated with such one or nore SPS. [0096] Mbile station
(MS) nmay refer ;to a deyi , e o]
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(FAP); and represented using any of a variety of different technologles and techniques. For
example, dafa, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

10090} Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this inferchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, operations, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular

application and design constraints imposed on the overall system. Skilled artisans may



sending a second nessage to a second network entity in response to
receiving the first nessage for use to select an energency center for
the energency call, wherein the second nessage includes a nmacro cel
identity (WOrosbasssni ned based on a | ocation of the FARCTAIS2000047484
met hod of claim11, further including: determning the |ocation of the
FAP during initialization of the FAP. 3. The nmethod of claim
2, further including: comuni cating with a Position

Determ nation Entity (PDE) to obtain a Location estimate for the FAY
during initialization of the FAR and wherein the location of the FAP

i ncludes the ’ (ftgﬁclnpfﬂ[: %F%ht%t nctlonah in V%rymgﬁg yg%%%& ggrtsi(%u:lagirz%gl]i%aﬁon,

wherein the na ro ce TRcr o c avi ng
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programmable gate arrays (FPGAs), processors, controllers, micro-controllers,
microprocessors, electronic devices, other electronic units designed to perform the
functions described herein, or a combination thereof.

[0092] For a firmware and/or software implementation, the methodologies may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. Any machine-readable medium tangibly embodying
mstructions may be used in implementing the methodologies described herein. For
example, software codes may be stored in 2 memory and executed by a processing unit.
Memory may be implemented within the processing unit or external to the processing
unit. As used herein the term “memory™ refers to any type of long term, short term,
volatile, nonvolatile, or other memory and is not to be limited to any particular type of
memory or number of memories, or type of media upon which memory is stored.

[0093] I implemented in firmware and/or software, the functions may be stored as one
or more instructions or code on a computer-readable medium. Examples include
computer-readable media encoded with a data structure and computer-readable media
encoded with a computer program. Computer-readable media includes physical
computer storage media. A storage medium may be any available medium that can be
accessed by a computer. By way of example, and not limitation, such computer-
readable media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage devices, or any other medium
that can be used to store desired program code in the form of instructions or data
structures and that can be accessed by a computer; disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy

disk and Blu-ray disc where disks usually reproduce data magnetically, while discs



conmmuni cating with a Position Determnation Entity (PDE) to obtain a
| ocation estimate for the FAP, the |ocation estimate for the FAP
being used as a |location estimate for the nobile station and provi ded
to the emsygemsysamnter if requested. 9. The netrbowsaho/ad7adsm
8, wherein the comrunicating with the PDE includes using protocol

| S-801 for conmunication between the PDE and the FAP, wherein the

| ocation estimate for 30 the FAP is obtained as a result of the
comuni cati on using protocol 15-801. 10. The method of claim
1, further including: f or war di n927rressages exchanged bet ween

the nobile stati . L& Q0 Nl | | _
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apparatu r supporting energency calls ina wreless comunication
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is based on atht eemmimention appeeatysApcludes transmigsjon mrpia Hifh ieatitsndimiig ef m
11, further igfglkdioRde perform disclosed functions. At a first time, the transmission media

included in the communication apparatus may include a first portion of the information
to perform the disclosed functions, while at a second time the transmission media
included in the communication apparatus may include a second portion of the
information to perform the disclosed functions.

[0095] A satellite positioning system (SPS) typically includes a system of transmitters
positioned to enable entitics to determine their location on or above the Earth based, at
least in part, on signals received from the transmitters. Such a transmitter typically
transmits a signal marked with a repeating pseudo-random noise (PN) code of a set
number of chips and may be located on ground based control stations, user equipment
and/or space vehicles. In a particular example, such transmitters may be located on
Earth orbiting satellite vehicles (SVs). For example, a SV in a constellation of Global
Navigation Satellite System (GNSS) such as Global Positioning System (GPS), Galileo,
Glonass or Compass may transmit a signal marked with a PN code that is
distinguishable from PN codes transmitted by other SVs in the constellation (e.g., using
different PN codes for each satellite as in GPS or using the same code on different
frequencies as in Glonass). In accordance with certain aspects, the techniques presented
herein are not restricted to global systems (e.g., GNSS) for SPS. For example, the
techniques provided herein may be applied to or otherwise enabled for use in various
regional systems, such as, e.g., Quasi-Zemth Satellite System (QZSS) over Japan,
Indian Regional Navigational Satellite System (IRNSS) over India, Beidou over China,
etc., and/or various augmentation systems (e.g., an Satellite Based Augmentation
System (SBAS)) that may be associated with or otherwise enabled for use with one or
more global and/or regional navigation satellite systems. By way of example but not

limitation, an SBAS may include an augmentation system(s) that provides integrity



means for conmunicating with a Position Determ nation Entity (PDE) to
obtain a location estimate for the FAP during initialization of the
FAP, and wherein the | ocation of the FAP includes the |ocation
estimate. wo2009/155238 The apparatus of claim 11, furtherdrshendiongss
means for obtaining a macro Mobile Switching Center (MSC) ID that is

based on the macro cell 1D, and wherein the second nessage incl udes
the macro MSC I D. 14. The apparatus of claim 11, further

i ncl udi ng: nmeans for receiving a requesi, for the |location of the FAP
fromthe network entity; and meafis for sending a | ocation
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Assistant (PDA), laptop or other suitable mobile device which is capable of receiving
wircless communication and/or navigation signals. Mobile station may also refer to
devices which communicate with a personal navigation device (PND), such as by short-
range wireless, infrared, wireline connection, or other connection — regardless of
whether satellite signal reception, assistance data reception, and/or position-related
processing occurs at the device or at the PND. Also, mobile station may refer to all
devices, including wireless communication devices, computers, laptops, etc. which are
capable of communication with a server, such as via the Intemet, Wi-Fi, or other
network, and regardless of whether satellite signal reception, assistance data reception,
and/or position-related processing occurs at the device, at a server, or at another device
agsociated with the network., Any operable combination of the above may also be
considered a mobile station.

10097] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the scope of the
disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



17. The apparatus of claim 15, wherein the at | east one processing
unit is configured to obtain a macro Mobile Swtching Center (MSC) ID
that is based on the macro cell ID, angl wherein the second nessage

i ncl udes the macro MSC I D. 18. The apparatus of claim 15,
wherein the at | east one processing unit is configured to receive a
request for ¢lgd¥tS on of the FAP fromthe network entity, and to send
a location estimate for the FAP to the network entity, the |ocation
estimate for the FAP being used as a location estimate for the nobile
station and provif@gh E"g {?%%Poét%re@’é%wyccé%%léla Wifelesepgwtnisgtion network. 19,
A conpuhehidiigeadabl e medi um encoded with instructions, when executed
by a proceSS| Lng.un the ins formo erations

t r .
i nstructions s ncrfguadttl Tguessage atafrrlé{ lrr]lb “EEY t&ogﬁmg fi ?‘g?gﬂl?ﬁ%%ﬂgl‘ggr%‘a"blle
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| ocation of the FAP. . A nethod of supporting energency
calls in a wirel ess conmuni catl on network, including:

rectei vit ng aXi rstTlﬁm&ﬂﬁ)@@f&aﬂﬂ lﬁmharﬂ‘nelﬁdh@g atccess FOi n]'E_ (F;AP) to
initiate an ation irst nessage
i ncluding a are?ggmf"omgﬂ?/ﬁ locad ?fq{‘y Linn?émtbgtg%t?n(%thﬁ?ﬁ%cati on of the

FAP; and sendi ng a second nessage including the macro cell
identity toq firgfh DEWAEK.EN 'ﬁﬁrbﬁerﬁl&@dl iIcro cell identity being
used to select an energency center for the ener cal | . 21.
The met hod dPmEgicanEoyita frosiiep Detegnipaiion atity (Pfﬁg)éép RiRG legatior gstimate for

messagand Rot UGnd thiti@uition @f ihe FAPMRE WaBehake OB oL HRIIBNEN IR RN odafioMn a
second network entity, the routing information being determ ned based

on the SHE#G cell identity; and forwarding the energency call to the
energency center based on the routing information. 22. The

met hod of Clt@' m 20[‘%1 &g clalmel Cl’QlPl%l MhRrfas I]f)ur £ Ircr)]%él da\usn %strong
macro Mobile Switc |n er enni ned based on Cro
cel | | Deceived signal at the FAP or having overlappmg coverage with the FAP,

5. The method of claim 1, further including:
obtaining a macro Mobile Switching Center (MSC) ID determined based on the macro cell ID,

and wherein the second message further includes the macro MSC ID,

6. The method of claim 1, further including:
receiving a request for location of the FAP from the second network entity, and wherein the

location of the FAP is sent by the first network entity in response to the request.

7. The method of claim 1 wherein the location of the FAP is used as a location estimate

for the mobile station and provided to the emergency center if requested.

8. The method of claim 1, further including:
communicating with a Position Determination Entity (PDE) to obtain a location estimate for
the FAP, the location estimate for the FAP being used as a location estimate for the mobile station and

provided to the emergency center if requested.

9. The method of claim 8, wherein the communicating with the PDE includes using

protocol IS-801 for communication between the PDE and the FAP, wherein the location estimate for



-~ 23. The nethod of claim 20, wherein the |ocation information for the
FAP includes a location estimate for the FAP. 32 24. The
met hod of claim 20, further includingsg sendi ng a request for
the location of the PAP, and wherein the |location of the FAP is
received fromthe FAP in response to the request. 25. The nethod of
cl ai m 2he FARjs pbained a5¢ regyltngthe commpniedtion nengproteetdés 0k or the | ocati on
of the PAP fromthe first or second network entity; and providing the

| ocation of the FAP tg the first or second network entity, if
avai | abl e, Wt hodkke gPQPﬁﬁmFHeﬁﬁgﬁﬂnduﬁng 26. An apparatus for
supporti ng doEagiiorestakd &chihged twezh @&SndbIBRNnCGAL b @Bsitel Ddhinatihie
appar at i I ng. . nea for receiving,a.first nmessage sent
oy’ 5 1 diire) GEELCBEn Hocstions g Tont AR latoR e gl hirechp AR fprginka.
nmobi | e tlst latatiomestiaratd for the mobifestation bong wevidédtg the esermomyy coBssfigquested.
including a macro cell identity that is based on a |ocation of the

FAP to a first network entity, the macro cell identity being used to
sel ect an erdr gertyarpraiig for Eppotting clapresgl paly inaireless communipation Tfwork,

appar atiusapphra®l @kmuigg, further including:
means for receiving a first message to originate an emergency call for a mobile station
accessing a Femto Access Point (FAP); and
means for sending a second message to a network entity, in response to receiving the first
message, to select an emergency center for the emergency call, wherein the second message includes

a macro cell identity (ID) that is based on a location of the FAP.

12, The apparatus of claim 11, further including:
means for communicating with a Position Determination Entity (PDE) to obtain a location
estimate for the FAP during initialization of the FAP, and wherein the location of the FAP includes the

location estimate.

13. The apparatus of claim 11, further including:
means for obtaining a macro Mobile Switching Center (MSC) ID that is based on the macro

cell ID, and wherein the second message includes the macro MSC ID.

14. The apparatus of claim 11, further including:

means for receiving a request for the location of the FAP from the network entity; and

means for sending a location estimate for the FAP to the network entity, the location estimate
for the FAP being used as a location estimate for the mobile station and provided to the emergency

center if requested.

15. An apparatus for supporting emergency calls in a wireless communication network,
the apparatus including:

at least one processing unit configured to receive a first message to originate an emergency
call for a mobile station accessing a Femto Access Point (FAP), and to send a second message, in
response to receiving the first message, to a network entity to select an emergency center for the
emergency call, wherein the second message includes a macro cell identity (ID) that is based on a
location of the FAP.



means for receiving a third nessage including routing information for
t he enmergency center froma second network entity, the routing

I nformati on bei ng determ ned based onsthe nmacro cell identity; and
means for forwarding the energency call to the energency center based
on the routing information. 28. The apparatus of claim 26,
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the mobile station and provided to the emergency center if requested.

19. A computer-readable medium encoded with instructions, when executed by a
processing unit, the instructions perform operations, the instructions including:

code to receive a first message to originate an emergency call for a mobile station accessing a
Femto Access Point (FAP), and

code to send a second message, in response to receiving the first message, to a network entity
to select an emergency center for the emergency call, wherein the second message includes a macro
cell identity (ID) that is based on a location of the FAP.

20. A method of supporting emergency calls in a wireless communication network,
including:

receiving a first message sent by a femto access point (FAP) to initiate an emergency call for
a mobile station, the first message including a macro cell identity that is based on a location of the
FAP; and

sending a second message including the macro cell identity to a first network entity, the

macro cell identity being used to select an emergency center for the emergency call,

21, The method of claim 20, further including:
receiving a third message including routing information for the emergency center from a
second network entity, the routing information being determined based on the macro cell identity; and

forwarding the emergency call to the emergency center based on the routing information.

22, The method of claim 20, wherein the second message further includes a macro
Mobile Switching Center (M SC) ID determined based on the macro cell ID.

23, The method of claim 20, wherein the location information for the FAP includes a

location estimate for the FAP.



32. The nethod of claim 31, further including receiving a nacro
Mobile Switching Center (MSC) |ID determ ned based on the nmacro cell

| D, and wherein the routing informatign is determ ned by further

| ooking up the macro MSC I D in the database. 33. The nethod of
claim 30, wherein the |location of the PAP includes a |ocation
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i nf or ndtoiphsecond network entity, the routing information being determined based on the macro cell

identity; and
means for forwarding the emergency call to the emergency center based on the routing

information.

28. The apparatus of claim 26, wherein the second message includes a macro Mobile

Switching Center (MSC) ID determined based on the macro cell identity.

29. The apparatus of claim 26, wherein the location of the FAP includes a location
estimate for the FAP.

30. A method of supporting emergency calls in a wireless communication network,
including:

receiving a first message sent by a network entity to a Mobile Positioning Center (MPC) to
obtain routing information for an emergency center for an emergency call originated by a mobile
station via a femto access point (FAP);

receiving a macro cell identity (ID) determined based on a location of the FAP:

determining the routing information for the emergency center based on the macro cell ID; and

sending a second message including the routing information from the MPC to the network

entity.



38. The nethod of claim1 wherein the first network entity is the FAP
and the second network entity is a Mbile Application Part (MAP)
Fento I nterworking Function (MEW. 34339.The nethod of claim1l
wherein the first network entity is a Mbile Application Part (MAP)
Fento I nterworking Function (M F? and the second network entity is a
Mobi | e Posi t3iloni ﬂ"gm @stié of (INPAP, wherein the routing information is determined by looking up

the macro cell ID in a database of routing information for different cell IDs.

32. The method of claim 31, further including receiving a macro Mobile Switching
Center (MSC) ID determined based on the macro cell ID, and wherein the routing information is

determined by further looking up the macro MSC ID in the database.

33, The method of claim 30, wherein the location of the FAP includes a location estimate
for the FAP, and wherein the routing information is determined by looking up a database of routing

information for different geographic areas.

34. The method of claim 30, further including:
receiving a location estimate for the FAP;
receiving a request for location of the mobile station from the emergency center; and

sending the location estimate for the FAP to the emergency center in response to the request.

35. An apparatus for supporting emergency calls in a wireless communication network,
the apparatus including:

means for receiving a first message sent by a network entity to a Mobile Positioning Center
(MPC) to obtain routing information for an emergency center for an emergency call originated by a
mobile station via a femto access point (FAP);

means for receiving a macro cell identity (ID) determined based on a location of the FAP;

means for determining the routing information for the emergency center based on the macro
cell ID; and

means for sending a second message including the routing information from the MPC to the

network entity.

36. The apparatus of claim 35, wherein the means for receiving are further for receiving a
macro Mobile Switching Center (MSC) ID determined based on the location of the FAP, and wherein
the means for determining the routing information includes means for looking up the macro cel]l ID

and the macro MSC ID in a database to obtain the routing information.

37. The apparatus of claim 35, wherein the location of the FAP includes a location
estimate for the FAP, and wherein the means for determining the routing information includes means
for looking up a database of routing information for different geographic areas based on the location

estimate to obtain the routing information.

38. The method of claim 1 wherein the first network entity is the FAP and the second
network entity is a Mobile Application Part (MAP) Femto Interworking Function (MFIF).
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39. The method of claim 1 wherein the first network entity is a Mobile Application Part
(MAP) Femto Interworking Function (MFIF) and the second network entity is a Mobile Positioning
Center (MPC).



