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Description

Claim of Priority

[0001] The present Application for Patent claims prior-
ity to Provisional Application No. 61/019,103 entitled "IM-
PROVED SUPPORT OF VOICE CALL CONTINUITY
(VCC) FOR WIRELESS EMERGENCY CALLS" filed
January 4, 2008, and assigned to the assignee hereof.

Reference to Co-Pending Applications for Patent

[0002] The present Application for Patent is related to
co-pending U.S. Patent Application No. 11/740,220 en-
titled "SYSTEM AND METHOD FOR SUPPORTING
VOICE CALL CONTINUITY FOR VOIP EMERGENCY
CALLS" filed April 25, 2007, assigned to the assignee
hereof.

BACKGROUND

Field

[0003] The described aspects relate to support of
Voice Call Continuity (VCC) for IP Multimedia Subsystem
(IMS) emergency calls (e.g. E911 calls in North America
or E 112 calls in Europe) made using Voice over IP
(VoIP).

Background

[0004] Voice Call Continuity (VCC) is a feature that is
being evaluated by the Third Generation Partnership
Project (3GPP) and by the Third Generation Partnership
Project 2 (3GPP2). A definition of VCC has been pro-
duced by 3GPP in 3GPP TS 23.206 ("Voice Call Conti-
nuity (VCC) between Circuit Switched (CS) and IP Mul-
timedia Subsystem (IMS); Stage 2") and in 3GPP TS
23.237 ("IP Multimedia Subsystem (IMS). Service Con-
tinuity; Stage 2") which are publicly available documents.
A definition of VCC has also been produced by 3GPP2
in 3GPP2 X.S0042-A ("Voice Call Continuity between
IMS and Circuit Switched Systems") which is also a pub-
licly available document. Both definitions of VCC are very
similar and support continuity of a voice call that was
previously established between a wireless terminal and
any other device (wireless or non-wireless) when the
wireless terminal switches between using a wireless ac-
cess that supports circuit mode and a wireless access
that supports VoIP. In particular, use of VCC reduces the
need for releasing a call (e.g. a circuit mode call) and
reestablishing a call (e.g. using VoIP) when the user
switches access which may cause significant delay and
disturbance to the users involved in the call and might
result in an inability to re-establish the call.
[0005] Examples of wireless access networks that sup-
port circuit mode, sometimes referred to as the circuit
switched (CS) domain, include the Global System for Mo-

bile Communications (GSM), Universal Mobile Telecom-
munication System (UMTS) using wideband code divi-
sion multiple access (W-CDMA) and cdma2000 1X. Ex-
amples of wireless access networks that support VoIP
include UMTS W-CDMA, cdma2000 1xEV-DO (Evolu-
tion Data Optimized) and various wireless LAN (WLAN)
networks. In some cases, the same access network (e.g.
UMTS W-CDMA) can support both circuit mode and
VoIP, although the user’s wireless terminal would be re-
quired to use just one of them (at any one time) for a
particular call.
[0006] In the "Voice Call Continuity between CS and
IMS" stage 2, 3GPP draft TS 23.206 in Release 7, VCC
is mainly supported in a new entity that may be part of
the IP Multimedia Subsystem (IMS) in a network and that
has been assigned several different names over the
course of developing the current solution. In an early ver-
sion of 3GPP TS 23.206, this entity was known as a VCC
call continuity control function (CCCF). In the latest ver-
sion of TS 23.206 it is called a VCC Application or Domain
Transfer Function (DTF). In 3GPP TS 23.237, it is called
a Service Centralization and Continuity Application Serv-
er (SCC AS). In 3GPP2 X.S0042-A ("Voice Call Conti-
nuity between IMS and Circuit Switched Systems - Stage
2"), VCC is supported by an entity similar to these 3GPP
entities known as a VCC Application Server (VCC AS).
The 3GPP VCC CCCF, 3GPP VCC Application, 3GPP
SCC AS and 3GPP2 VCC AS are all defined to be located
in the calling wireless user’s home network, which is gen-
erally incompatible with the current solution for VoIP IMS
Emergency calls defined in 3GPP TS 23.167 for Release
7 and Release 8 and with the similar 3GPP2 solution
defined in 3GPP2 X.S0049 where IMS VoIP emergency
call support is restricted to the visited network. This
means that it will generally not be possible to support
VCC for IMS Emergency calls unless a new method of
VCC is defined for the visited network or unless IMS
emergency calls are routed through the home network.
Exemplary embodiments of the invention uses the former
alternative since home network support of IMS Emergen-
cy calls would significantly change the current solution
for VoIP emergency calls as well as introduce a number
of new problems such as liability issues, support of visited
country regulatory requirements and possibly latency is-
sues. Such a home network based solution would also
be incompatible with supporting IMS emergency calls
from unauthorized users.
[0007] Some alternative solutions to support VCC for
wireless emergency calls have been defined by 3GPP in
TR 23.826, US 2007/0254625 A1 and WO 2007/072462
A2. Some problems with these solutions are as follows:
(a) it may be difficult for a serving network to know wheth-
er a UE originating an emergency call supports VCC and
to distinguish between a new emergency call from the
UE and a request for domain transfer for an existing
emergency call for the UE; (b) it may be difficult, complex
and/or expensive to convey any indication obtained by a
network MSC related to (a) to any GMLC involved in sup-
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porting the call; and (c) the support of VCC for emergency
calls by the UE and by an MSC should preferably require
little or no new impact. Therefore, there exists the need
to overcome these problems.

SUMMARY

[0008] This need is fulfilled by the subject-matter of the
independent claims of the current invention.
[0009] The following presents a simplified summary of
one or more aspects in order to provide a basic under-
standing of such aspects. This summary is not an exten-
sive overview of all contemplated aspects, and is intend-
ed to neither identify key or critical elements of all aspects
nor delineate the scope of any or all aspects. Its sole
purpose is to present some concepts of one or more as-
pects in a simplified form as a prelude to the more detailed
description that is presented later.
[0010] The aspects described herein address one or
more of the above problems. For example, scenario (a)
above may be addressed by extending the existing Serv-
ice Category parameter in an Emergency Setup mes-
sage by allocating currently unused bits to indicate that
a UE supports VCC and/or that the UE is originating a
new emergency call versus requesting a domain transfer
for an existing call. Scenario (b) may be addressed by
assigning a network GMLC multiple SCCP E.164 ad-
dresses and using different E.164 addresses in any MAP
query directed to the GMLC to distinguish whether the
UE associated with the query supports VCC and/or
whether the query is for a new emergency call versus an
existing emergency call for which a domain transfer is
requested. Additionally, scenario (c) may be addressed
by having a serving network provide a UE with a modified
VDN (E.164 Voice Domain Transfer Number) and VDI
(Voice Domain Transfer SIP URI) that will be used by the
UE later to request domain transfer and that will be rec-
ognized by the network as a request for domain transfer
for an existing emergency call.
[0011] In an aspect, a method to support Voice Call
Continuity (VCC) for emergency calls in a wireless ac-
cess environment comprises receiving, at a serving do-
main, a message containing emergency and domain
transfer information from a user equipment (UE). The
method also comprises determining a need for emergen-
cy call origination or domain transfer based on the emer-
gency and domain transfer information. Additionally, the
method comprises performing the emergency call origi-
nation or the domain transfer based on the determining.
[0012] The emergency and domain transfer informa-
tion may comprise a modified VDN or a modified VDI.
Alternatively, or in addition, the emergency and domain
transfer information may indicate that the UE can support
Voice Call Continuity (VCC).
[0013] The message may be a 3GPP DTAP Emergen-
cy SETUP message and the emergency and domain
transfer information comprise spare bits in an optional
Service Category parameter. Alternatively, the message

may be a 3GPP DTAP SETUP message and the modified
VDN is an E.164 number in the Called Party Number
parameter. Further, the message may be a SIP INVITE
and the modified VDI is a SIP URI.
[0014] The serving domain may be a circuit-switched
(CS) serving domain or a packet-switched (PS) domain.
[0015] Further, the message may be received in a serv-
ing MSC in the serving domain, wherein the serving MSC
sends a query to a GMLC in the serving domain, wherein
the query includes an emergency call origination request
or a domain transfer request, wherein the GMLC returns
routing information to the serving MSC based on the
emergency call origination or the domain transfer re-
quest. Further, the GMLC may possess two SCCP E.164
addresses, wherein the serving MSC sends the query to
one address if the emergency and domain transfer infor-
mation indicates an emergency call origination and to the
other address if the emergency and domain transfer in-
formation indicates a domain transfer, wherein the one
address indicates the emergency call origination and the
other address indicates the domain transfer request. Al-
so, the GMLC may determine the routing information
based on which SCCP address the query was sent to.
Further, the routing information may comprise an ESRD
or an ESRK. Moreover, the sending of the query to the
GMLC and the receipt of the routing information from the
GMLC may be transparent to the serving MSC.
[0016] The above-noted query may be a MAP SLR and
the emergency call origination or domain transfer request
may be included in an optional parameter of the MAP
SLR.
[0017] The performing of the emergency call origina-
tion may include anchoring the emergency call in a VCC
DTF. Also, the VCC DTF may return a modified VDI and
a modified VDN to the UE. The modified VDI and the
modified VDN may be returned to the UE in a SIP 200
OK message.
[0018] The performing of the domain transfer may in-
clude finding a call record for the UE in a VCC DTF. Also,
the method may include returning an error message to
the UE if the call record is not found.
[0019] If the serving domain is the CS serving domain,
the method may further comprise including a serving cell
ID or MSC identity in an ISUP Initial Address Message
(IAM) used to perform the Domain Transfer. The serving
cell ID or MSC identity may be included in a Generic
Digits parameter in the IAM.
[0020] In another aspect, at least one processor con-
figured to support Voice Call Continuity (VCC) for emer-
gency calls in a wireless access environment comprises
a first module for receiving a message containing emer-
gency and domain transfer information from a user equip-
ment (UE). The at least one processor also comprises a
second module for determining a need for emergency
call origination or domain transfer based on the emer-
gency and domain transfer information, and a third mod-
ule for performing the emergency call origination or the
domain transfer based on the determining.
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[0021] In a further aspect, a computer program product
configured to support Voice Call Continuity (VCC) for
emergency calls in a wireless access environment com-
prises a computer-readable medium having a plurality of
codes. The codes comprise a first set of codes operable
to cause a computer to receive a message containing
emergency and domain transfer information from a user
equipment (UE). The codes also comprise a second set
of codes operable to cause the computer to determine a
need for emergency call origination or domain transfer
based on the emergency and domain transfer informa-
tion. Additionally, the codes comprise a third set of codes
operable to cause the computer to perform the emergen-
cy call origination or the domain transfer based on the
determining.
[0022] In another aspect, an apparatus configured to
support Voice Call Continuity (VCC) for emergency calls
in a wireless access environment comprises means for
receiving a message containing emergency and domain
transfer information from a user equipment (UE). The
apparatus also comprises means for determining a need
for emergency call origination or domain transfer based
on the emergency and domain transfer information. Ad-
ditionally, the apparatus comprises means for performing
the emergency call origination or the domain transfer
based on the determining.
[0023] In still another aspect, an apparatus to support
Voice Call Continuity (VCC) for emergency calls in a wire-
less access environment comprises at least one proces-
sor operable to execute instructions to: receive, at a serv-
ing domain, a message containing emergency and do-
main transfer information from a user equipment (UE);
determine a need for emergency call origination or do-
main transfer based on the emergency and domain trans-
fer information; and perform the emergency call origina-
tion or the domain transfer based on the determining.
[0024] To the accomplishment of the foregoing and re-
lated ends, the one or more aspects comprise the fea-
tures hereinafter fully described and particularly pointed
out in the claims. The following description and the an-
nexed drawings set forth in detail certain illustrative fea-
tures of the one or more aspects. These features are
indicative, however, of but a few of the various ways in
which the principles of various aspects may be employed,
and this description is intended to include all such aspects
and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The disclosed aspects will hereinafter be de-
scribed in conjunction with the appended drawings, pro-
vided to illustrate and not to limit the disclosed aspects,
wherein like designations denote like elements, and in
which:

Fig. 1 is a schematic diagram of one aspect of an
exemplary communications system 100 that sup-
ports a number of users and is capable of implement-

ing at least some aspects described herein;
Fig. 2 is a schematic diagram of an aspect of an
exemplary CDMA communications system;
Fig. 3 is a schematic diagram of an aspect of an
exemplary communication system supporting the
HDR transmissions and adapted for scheduling
transmissions;
Fig. 4 is a schematic diagram of an aspect of an
exemplary access terminal;
Fig. 5 is a schematic diagram of an aspect of a ref-
erence model architecture for VCC operation;
Fig. 6 is a schematic diagram of a reference model
system architecture 600 complimentary to the archi-
tecture 500 of Fig. 5, but from the perspective of the
model defined in 3GPP TS 23.167 to support IMS
(VoIP) Emergency calls;
Fig. 7 is a schematic diagram of an aspect of a model
of switching a user plane (U-plane) path between a
VCC UE and an IP Capable PSAP;
Fig. 8 is a schematic diagram of an aspect of a model
of switching a user plane (U-plane) path between a
VCC UE and an CS Capable PSAP;
Fig. 9 is a schematic diagram of an aspect of a mes-
sage flow in an IMS emergency call origination with
VCC support;
Fig. 10 is a schematic diagram of an aspect of a
message flow in a CS emergency call origination with
VCC support;
Fig. 11 is a schematic diagram of an aspect of a
Procedure A for IMS to CS domain transfer;
Fig. 12 is a schematic diagram of an aspect of a
Procedure B for IMS to CS domain transfer;
Fig. 13 is a schematic diagram of an aspect of a
Procedure C for CS to IMS domain transfer; and
Fig. 14 is a schematic diagram of an aspect of a
Procedure D for CS to IMS domain transfer.

DETAILED DESCRIPTION

[0026] Various aspects are now described with refer-
ence to the drawings. In the following description, for pur-
poses of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one
or more aspects. It may be evident, however, that such
aspect(s) may be practiced without these specific details.
[0027] For the purposes of the present document, the
abbreviations given in 3GPP Technical Report 23.826
(TR 23.826), 3GPP Technical Specification 23.206 (TS
23.206), 3GPP Technical Specification 23.167 (TS
23.167), 3GPP Technical Specification 23.271 (TS
23.271). For the purposes of the present document, the
following abbreviations apply and take precedence: VCC
means Voice Call Continuity; I-WLAN means Interwork-
ing WLAN; WLAN means Wireless Local Area Network;
ICCF means IMS CS Control Function; RUA means Re-
mote User Agent; E-RUA means Emergency RUA; and
SLR means Subscriber Location Report.
[0028] The described aspects provide improved sup-
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port of VCC for wireless emergency calls. In one aspect,
such support may include extending the existing Service
Category parameter in an Emergency Setup message
by allocating currently unused bits to indicate that a UE
supports VCC and/or that the UE is originating a new
emergency call versus requesting a domain transfer for
an existing call. For example, the present aspects allow
for an explicit indication of VCC support in call establish-
ment and/or registration related messages, such as a
SIP INVITE or DTAP SETUP or DTAP EMERGENCY
SETUP message. In another aspect, support of VCC for
a wireless emergency call may include assigning a net-
work GMLC multiple SCCP E.164 addresses and using
different E.164 addresses in any MAP query directed to
the GMLC to distinguish whether the UE associated with
the query supports VCC and/or whether the query is for
a new emergency call versus an existing emergency call
for which a domain transfer is requested. Additionally, in
a further aspect, support of VCC for a wireless emergen-
cy call may include a serving network providing a UE with
a modified VDN and VDI that will be used by the UE later
to request domain transfer and that will be recognized
by the network as a request for domain transfer for an
existing emergency call. These aspects may be imple-
mented individually, or in any combination. Accordingly,
the present aspects allow an originating call to be distin-
guished from a request for domain transfer, which ena-
bles procedures, described below, for domain transfer
that reuse parts of the procedures for an emergency call
origination to be made more reliable and improves overall
efficiency by avoiding VCC resource allocation and trans-
coding use for emergency calls from non-VCC capable
UEs.

I. Wireless Communication System

[0029] Referring to Fig. 1, an example of a cellular com-
munication system 100 operable to implement the de-
scribed apparatus and methods includes one or more
cells 102A-102G that each include a corresponding base
station 160A-160G, and wherein one or more access ter-
minals (AT) 106A-106G may communicate in a respec-
tive cell with a respective base station to connect to each
other, to a wireline telephone, or to a packet-based net-
work such as the Internet. Communication systems may
use a single carrier frequency or multiple carrier frequen-
cies. In wireless communication systems, a channel con-
sists of a forward link (FL) for transmissions from a re-
spective base station 160 to a respective AT 106 and a
reverse link (RL) for transmissions from a respective AT
106 to a respective base station 160. Each link may in-
corporate a different number of carrier frequencies.
[0030] AT 106 is also known as a remote station, a
mobile station, user equipment or a subscriber station.
Furthermore, AT 106 may be any data device that com-
municates through a wireless channel or through a wired
channel, for example using fiber optic or coaxial cables.
An AT 106 may further be any of a number of types of

devices including but not limited to PC card, compact
flash, external or internal modem, or wireless or wireline
phone. Also, AT 106 may be mobile or stationary.
[0031] It is noted that the data rate control (DRC), data
source control (DSC), acknowledge (ACK), reverse rate
indicator (RRI), Pilot and Data (or Traffic) channels are
channels transmitted on the reverse link. The DRC, DSC,
ACK, RRI and Pilot are overhead channels. When there
is only one DSC on the reverse link carrier, information
is provided to a base station 160 for one forward link
carrier, the primary forward link (FL) carrier. On the other
hand, there may be a plurality of DRC and ACK channels,
which provide information to a base station 160 for a pri-
mary and secondary FL carriers. Also, there will be one
RRI and one Pilot channel on each reverse link carrier
which provide information to the AT. It is also noted that
the FL carriers carry Traffic (or Data) channels and over-
head channels such as the ACK channel, the reverse
power channel (RPC) and the reverse activity bit (RAB)
channel. These overhead channels provide information
to the AT.
[0032] The system 100 may be a code division multiple
access (CDMA) system having a High Data Rate, HDR,
overlay system, such as specified in the HDR standard.
In HDR Systems, the HDR base stations 160 may also
be described as access points (AP) or modem pool trans-
ceivers (MPTs), and HDR access terminals 106 may be
described as subscriber stations. Also, each base station
160 may include multiple sectors, wherein each sector
provides at least one channel. A channel is defined as
the set of communication links for transmissions between
the base station 160 and the AT’s 106 within a given
frequency assignment. An access terminal 106 that has
established an active traffic channel connection with one
or more modem pool transceivers 160 is called an active
access terminal 106, and is said to be in a traffic state.
An access terminal 106 that is in the process of estab-
lishing an active traffic channel connection with one or
more modem pool transceivers 130 is said to be in a
connection setup state.
[0033] Referring to Fig. 2, an exemplary CDMA com-
munications system includes base station controller 130
to provide an interface between a network 104 and all
base stations 160 dispersed throughout a geographic re-
gion. For ease of explanation, only one base station 160
is shown. The geographic region is generally subdivided
into smaller regions known as cells 102. Each base sta-
tion 160 is configured to serve all subscriber stations 106
in its respective cell. In some high traffic applications, the
cell 102 may be divided into sectors with a base station
160 serving each sector. In the described exemplary em-
bodiment, three subscriber stations 106A-C are shown
in communication with the base station 160. Each sub-
scriber station 106A-C may access the network 104, or
communicate with other subscriber stations 106, through
one or base stations 160 under control of the base station
controller 130.
[0034] Modern communications systems are designed
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to allow multiple users to access a common communi-
cations medium. Numerous multiple-access techniques
are known in the art, such as time division multiple-ac-
cess (TDMA), frequency division multiple-access (FD-
MA), space division multiple-access, polarization division
multiple-access, code division multiple-access (CDMA),
and other similar multi-access techniques. The multiple-
access concept is a channel allocation methodology
which allows multiple user access to a common commu-
nications link. The channel allocations can take on vari-
ous forms depending on the specific multi-access tech-
nique. By way of example, in FDMA systems, the total
frequency spectrum is divided into a number of smaller
sub-bands and each user is given its own sub-band to
access the communications link. Alternatively, in TDMA
systems, each user is given the entire frequency spec-
trum during periodically recurring time slots. In CDMA
systems, each user is given the entire frequency spec-
trum for all of the time but distinguishes its transmission
through the use of a code.
[0035] Referring to Fig. 3, one example of a commu-
nication system 120 supporting the HDR transmissions
and adapted for scheduling transmissions to multiple us-
ers includes base station 160 interfacing with base sta-
tion controller 130, which interfaces with a packet net-
work interface 146 and a Public Switched Telephone Net-
work (PSTN) 148. Base station controller 130 includes a
channel scheduler 132 for implementing a scheduling
algorithm for transmissions in system 120. The channel
scheduler 132 determines the length of a service interval
during which data is to be transmitted to any particular
remote station based upon the remote station’s associ-
ated instantaneous rate for receiving data (as indicated
in the most recently received DRC signal). The service
interval may not be contiguous in time but may occur
once every n slots. According to one embodiment, the
first portion of a packet is transmitted during a first slot
at a first time and the second portion is transmitted 4 slots
later at a subsequent time. Also, any subsequent portions
of the packet are transmitted in multiple slots having a
similar 4 slots spread, i.e., 4 slots apart from each other.
According to an embodiment, the instantaneous rate of
receiving data, Ri, determines the service interval length,
Li, associated with a particular data queue.
[0036] In addition, the channel scheduler 132 selects
the particular data queue for transmission. The associ-
ated quantity of data to be transmitted is then retrieved
from a data queue 172 and provided to the channel ele-
ment 168 for transmission to the remote station associ-
ated with the data queue 172. As discussed below, the
channel scheduler 132 selects the queue for providing
the data, which is transmitted in a following service inter-
val using information including the weight associated with
each of the queues. The weight associated with the trans-
mitted queue is then updated.
[0037] As noted, base station controller 130 interfaces
with packet network interface 146, Public Switched Tel-
ephone Network, Public Switched Telephone Network

(PSTN), 148, and all base stations in the communication
system (for simplicity, only one base station 160 is illus-
trated). Base station controller 130 coordinates the com-
munication between remote stations in the communica-
tion system and other users connected to packet network
interface 146 and PSTN 148. PSTN 148 interfaces with
users through a standard telephone network.
[0038] Base station controller 130 contains many se-
lector elements 136 (for simplicity, only one is illustrated).
Each selector element 136 is assigned to control com-
munication between one or more base stations 160 and
one remote station (not shown). If selector element 136
has not been assigned to a given remote station, call
control processor 141 is informed of the need to page
the remote station. Call control processor 141 then di-
rects base station 160 to page the remote station.
[0039] Data source 122 contains a quantity of data that
is to be transmitted to a given remote station. Data source
122 provides the data to packet network interface 146.
Packet network interface 146 receives the data and
routes the data to the selector element 136. Selector el-
ement 136 then transmits the data to each base station
160 in communication with the target remote station. In
the exemplary embodiment, each base station 160 main-
tains a data queue 172, which stores the data to be trans-
mitted to the remote station.
[0040] The data is transmitted under the control of con-
trol unit 162 and DTX controller 166 in data packets from
data queue 172 to channel element 168. In one aspect,
on the forward link, a "data packet" refers to a quantity
of data which is a maximum of 1024 bits and a quantity
of data to be transmitted to a destination remote station
within a predetermined "time slot" (such as ≈ 1.667
msec). For each data packet, channel element 168 in-
serts the control fields. In the exemplary embodiment,
channel element 168 performs a Cyclic Redundancy
Check (CRC), encoding of the data packet and control
fields, and inserts a set of code tail bits. The data packet,
control fields, CRC parity bits, and code tail bits comprise
a formatted packet. In the exemplary embodiment, chan-
nel element 168 then encodes the formatted packet and
interleaves (or reorders) the symbols within the encoded
packet. In the exemplary embodiment, the interleaved
packet is covered with a Walsh code, and spread with
the short PNI and PNQ codes. The spread data is pro-
vided to RF unit 170 which quadrature modulates, filters,
and amplifies the signal. The forward link signal is trans-
mitted over the air through an antenna to the forward link
(FL).
[0041] At the remote station 106 (see Figs. 1 and 2),
the forward link signal is received by an antenna and
routed to a receiver. The receiver filters, amplifies, quad-
rature demodulates, and quantizes the signal. The digi-
tized signal is provided to a demodulator (DEMOD)
where it is despread with the short PNI and PNQ codes
and decovered with the Walsh cover. The demodulated
data is provided to a decoder which performs the inverse
of the signal processing functions done at base station
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160, specifically the deinterleaving, decoding, and CRC
check functions. The decoded data is provided to a data
sink 124.
[0042] The DRC signal transmitted by each subscriber
station 106 travels through a reverse link (RL) channel
and is received at base station 160 through a receive
antenna coupled to RF unit 170. In the exemplary em-
bodiment, the DRC information is demodulated in chan-
nel element 168 and provided to a channel scheduler
132 located in the base station controller 130 or to a chan-
nel scheduler 174 located in the base station 160. In a
first exemplary embodiment, the channel scheduler 174
is located in the base station 160. In an alternate embod-
iment, the channel scheduler 132 is located in the base
station controller 130, and connects to all selector ele-
ments 136 within the base station controller 130.
[0043] The steps executed in the present method and
apparatus may, in one aspect, be stored in the base sta-
tion 160 in memory 163 as instructions which may be
executed by the control unit 162, which may include one
or more processors.
[0044] Referring to Fig. 4, in one aspect, a user equip-
ment (UE)(in a 3GPP context) or an access terminal
(AT)(in a 3GPP2 context) 106 includes transmit circuitry
264, receive circuitry 408, throttle control 306, decode
process unit 258, processing unit 302, carrier control unit
412 and memory 416. The throttle control unit 306 im-
plements at least one set of throttle rules, such as those
illustrated above. Throttle rules provide means and meth-
ods for controlling transmit power on the RL.
[0045] The steps executed in the present method and
apparatus may, in one aspect, be stored in the mobile
unit 106 in memory 416 as instructions which may be
executed by the processor unit 302.

II. Architecture Reference Model

[0046] In the following discussion, the aspects will be
described mainly in the context of the 3GPP architecture
reference model. It is understood that with the disclosed
information, however, one skilled in the art could easily
adapt for use and implement these aspects in a 3GPP2
network architecture or in other network architectures.
[0047] Referring to Fig. 5, in one aspect, a reference
model system architecture 500 for VCC support for an
IMS emergency call is illustrated for a 3GPP implemen-
tation, including both a circuit-switched (CS) access do-
main 502 and an Internet Protocol Multimedia Subsystem
(IMS) access domain 504. In architecture 500, an Emer-
gency Call Session Control Function (E-CSCF) 506 and
a Domain Transfer Function (DTF) 508 reside in a visited
IMS network 510. Note that Domain Transfer Function
(DTF) 508 may also be referred to as a VCC Application,
a VCC Call Continuity Control Function (CCCF), a VCC
Application Server (VCC AS) or a Service Centralization
and Continuity Application Server (SCC AS). The visited
network P-CSCF (which is also part of the model) is not
shown in this figure. When the user equipment (UE) 512

is not roaming, the home IMS network becomes the vis-
ited IMS network 510.
[0048] In general, domain transfer procedures for an
emergency call enable voice call continuity (VCC) be-
tween circuit-switched (CS) domain 502 and Internet Pro-
tocol (IP) based domain 504 while maintaining an active
voice session when using domain-specific VCC capable
uplink (UL) 514 and 516. All Domain Transfer procedures
associated with a VCC subscriber call including initial
and subsequent transfers are executed and controlled in
a visited IMS network 510 by the Domain Transfer Func-
tion (DTF) 508.
[0049] As shown in Fig. 5, static anchoring techniques
are employed to establish a 3rd party call control (3 pcc)
function for VCC subscriber voice calls using a VCC ca-
pable UE 514 and 516 at the DTF 508 upon session
establishment. The DTF 508 is invoked as part of origi-
nating or terminating Initial Filter Criteria (iFC) execution
at the visited E-CSCF 506. The DTF 508 inserts itself in
the signaling path of the VCC subscriber’s voice calls
made using VCC UE 514 and 516 by employing a Routing
3 pcc function.
[0050] For an originating voice session, the DTF 508
terminates an Access Leg from the user and establishes
a Remote Leg toward the remote end, such as a Public
Safety Answering Point (PSAP). For example, in the CS
access domain 502, the VCC and CS capable UE 514
has a CS signaling access path to a Visited Mobile
Switching Center (VMSC) 517 in a visited CS network
520, through a Media Gateway Control Function (MGCF)
522 to the E-CSCF 506, which is then intercepted by the
DTF 508. It should be noted that the bearer path goes
from the VMSC 517 through a Media Gateway (MGW)
522 to the remote end. Further, for example, in the IMS
domain 504, the VCC and IMS or packet-switched (PS)
capable UE 516 has an IMS or PS signaling access path
to the E-CSCF 506, which is then intercepted by the DTF
508. It should be noted that the bearer path goes from
the UE IMS 516 to the remote end.
[0051] In some examples, it is assumed that for CS
access 502, a Media Gateway Control Function (MGCF)
518 may adequately populate the information needed in
a SIP INVITE from information received in an ISDN User
Part (ISUP) Identity and Access Management (IAM) mes-
sage in the case of emergency call origination from the
CS domain 502 or packet-switched (PS) to CS domain
transfer using a new emergency call origination from the
CS domain 502.
[0052] The CS Access diagram 502 above does not
show all the components in the session path between
the MGCF 518 and the E-CSCF 506 - e.g. the Interro-
gating Call Session Control Function (I-CSCF) which
handles the routing of the Packet Switching Interface
(PSI) in IMS.
[0053] Referring to Fig. 6, a reference model system
architecture 600 is complimentary to the architecture 500
of Fig. 5, but from the perspective of the model defined
in 3GPP TS 23.167 to support IMS (VoIP) Emergency
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calls. In this figure, the VCC DTF 504 is added with an
interface to the E-CSCF 506. The emergency call will be
anchored in the VCC DTF 504. In addition, location sup-
port will be anchored in a Location Retrieval Function
(LRF) 602 in the visited network such that the PSAP can
continue to obtain updated location estimates from the
same LRF following any change of domain. This LRF
602 is referred to as the anchor LRF. Note that architec-
ture 600 further explicitly includes a Proxy CSCF (P-
CSCF) 604 and a Serving CSCF (S-CSCF) 606.

III. Negotiation of VCC Support:

[0054] For normal VCC defined in TS 23.206, the net-
work (e.g. S-CSCF and VMSC) is aware of the user’s
VCC capability from the user’s subscription based infor-
mation stored in the HSS/HLR (i.e. provisioned iFCs and
CAMEL subscription). The UE uses a statically provi-
sioned VDN (E.164 Voice Domain Transfer Number) and
VDI (Voice Domain Transfer SIP URI) for domain trans-
fer.
[0055] For VCC for IMS Emergency calls, the visited
network needs to be aware of the VCC capability of the
user. For example, without any negotiation of VCC sup-
port, it may be difficult to support VCC because when the
UE changes domain, it will have no idea in a roaming
situation whether the old and new domains can collabo-
rate to support VCC and hence it won’t know whether
the existing call can be continued or not. In the following
discussion, it is assumed that VCC support for IMS emer-
gency calls is provided in the visited network.

III.A. Methods to Convey that the UE is VCC Capable

[0056] In some examples, apparatus and methods to
convey that the UE is VCC capable include any of the
following alternatives:

(a) If the visited network is the home network for the
UE, it may discover UE VCC capability from sub-
scription information for the user.

(b) The visited network (e.g. E-CSCF) may assume
that all UEs are VCC capable (whether or not any
particular UE actually is).

(c) The visited network (e.g. E-CSCF and GMLC)
may be configured with either the identities of par-
ticular networks all of whose UEs can be assumed
to support VCC or the identities of particular UEs
(e.g. belonging to roaming partners) who can be as-
sumed to support VCC.

(d) The UE may include information in call establish-
ment and/or registration related messages - e.g. in
a SIP INVITE or DTAP SETUP or DTAP EMERGEN-
CY SETUP message. In the case of an EMERGEN-
CY SETUP message, some unused bits in the op-

tional Service Category IE that may be used for this
- e.g. 2 previously unused bits may be assigned to
distinguish call origination with or without VCC sup-
port from VCC domain transfer. Another alternative
would be to send a normal SETUP message rather
than an EMERGENCY SETUP message in which
different called party numbers were used to desig-
nate an emergency call, support of VCC and distin-
guish call origination from domain transfer. Such
numbers may be defined globally, and/or the UE can
be configured with numbers specific to certain net-
works, or, alternatively, a called party number spe-
cific to domain transfer might be returned to a UE as
a modified VDN as described below.

[0057] Alternative (a) is applicable to an emergency
call originated in the PS (packet switched) domain and
may use the same mechanism for VCC capability dis-
covery that is used for normal VCC support (for non-
emergency calls) as described in 3GPP TS 23.206 if the
UE is not roaming (i.e., is served by its home network).
[0058] With alternative (b), the visited network as-
sumes that the UE is VCC capable and assigns VCC
resources when the emergency call is originated. VCC
resources would then be wasted for UEs that were not
VCC capable. For emergency calls originated in the PS
domain the wastage may be small, because the number
of such calls will generally be a very small proportion of
all IMS calls in the PS domain. In addition, if alternative
(a) is combined with alternative (b) such that the visited
network assumes UE VCC capability only if it is not the
home network, the wastage is further reduced. However,
for CS originated emergency calls, there will probably be
a higher level of wastage because most CS emergency
calls, at least initially, will come from legacy UEs not ca-
pable of supporting VCC.
[0059] With alternative (c), a particular operator may
agree to provide VCC support to the UEs belonging to
certain other operators as part of normal roaming agree-
ments.
[0060] With alternative (d), the visited network can be
sure of UE support or non-support at the expense of some
impacts to the UE and possibly to the IP-CAN. Alternative
(d) also allows the possibility of distinguishing a SIP IN-
VITE or DTAP EMERGENCY SETUP message that is
sent to originate an emergency call from one that is sent
to perform a domain transfer.
[0061] Alternatives (a), (b) and (c) avoid adding new
impacts to the UE, which is desirable to enable a common
VCC solution, from the perspective of the UE, for both
emergency and non-emergency calls.

III. B. Methods to Convey that the Visited Network is VCC 
Capable

[0062] In some examples, to convey to the UE that the
visited network is VCC capable and transfer the VDN and
VDI, the following alternatives are possible.
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(e) The UE discovers visited network VCC capability
(and VDN and VDI) from system broadcast messag-
es.

(f) The UE discovers the visited network VCC capa-
bility and the VDN and VDI where needed using DH-
CP or using HTTP or HTTPS from a server in the
visited network whose role is to provide information
related to emergency calls (e.g. including also local
emergency numbers).

(g) The home network downloads information to the
UE, or to the UICC, concerning networks that are
known to support VCC for emergency calls. For ex-
ample, the home network could provide the UE with
the MCC and MNC of all known networks that sup-
port VCC for emergency calls. Additional informa-
tion, such as the VDNs and VDIs use by such net-
works, could also be provided.

(h) Use of SIP messages and parameters to convey
support of VCC and any VDN or VDI (e.g. UE Sub-
scribe/Notify after call set up or use of the SIP 200
OK message).

[0063] Alternative (e) would be suitable for UMTS,
GPRS and GSM networks and may be suitable for
WLANs.
[0064] Alternative (f), which is applicable to IMS but
not CS originated calls, could be combined with the pro-
vision of local emergency numbers to a UE from some
server in the visited network. The address of this server
could be obtained by the UE using either DHCP or a DNS
query on some known FQDN containing the visited net-
work’s known domain name and some fixed user name
- e.g. "emergency-support@<visited network domain>").
As a variant, VCC capability (and VDN and VDI address-
es if needed) could be signaled directly if and when the
UE uses DHCP to discover the P-CSCF and DNS server
addresses.
[0065] Alternative (g) can be valid for all UEs and may
include protocol enhancements between the home net-
work and the UE.
[0066] Alternative (h) is available when an emergency
call is originated in IMS, and may be available when the
call is originated in CS.

IV. Domain Transfer

[0067] Domain transfer can occur in a very similar man-
ner to that for normal VCC as defined in TS 23.206. Figs.
7 and 8 are based on Figures 6.4.1.3-1 and 6.4.1.3-2 in
TS 23.206, and Figs. 7 and 8 illustrate switching of the
user plane for IMS emergency calls to an IP capable
PSAP and a CS (PSTN) capable PSAP, respectively.
Note that some elements are missing or may be missing
from both figures - e.g. I-CSCF and possibly RUA or
CSAF between the I-CSCF and E-CSCF in the case of

CS domain access.

V. Modified VDN and VDI

[0068] The described aspects further include appara-
tus and methods of modifying the VDN and the VDI to
achieve VCC. Specifically, the VDN and VDI may be
modified to enable domain transfer in the context of emer-
gency call recognition and treatment. In the case of the
VDN, a VPLMN may assign a modified VDN (and provide
it to the UE via one of the mechanisms described above
with respect to negotiation of VCC support) that would
be recognized by an MSC as an emergency number
thereby triggering a MAP query with a GMLC as de-
scribed below with respect to Domain Transfer from IMS
to CS, Procedure B (Fig. 12). A different GMLC E.164
address for SCCP signaling transport may be configured
in the MSC in association with this modified VDN to im-
plicitly inform the GMLC (via the SCCP protocol layer)
that the MAP SLR was associated with an existing emer-
gency call (as opposed to a new emergency call) for
which a domain transfer was requested. A single physical
GMLC could be associated with several SCCP E.164
addresses to ensure that a MAP SLR for a new originating
emergency call and a MAP SLR for an existing emergen-
cy call for which domain transfer was requested both
reached the same GMLC. More details of this aspect are
provided in the detailed procedure description below with
respect to Domain Transfer from IMS to CS, Procedure
B (Fig. 12).
[0069] In the case of a modified VDI, a URI (e.g. SIP
URI) may be assigned by the VPLMN or defined globally
that indicates a request for domain transfer for an existing
emergency call. This may be used for the CS to IMS
domain transfer procedure described below. This aspect
further may include A PLMN assigned VDI provided to
the UE (e.g. using any of the methods described above
with respect to Negotiation of VCC Support).
[0070] The significance of using a modified VDN and
VDI (and a reason for retaining the existing VDN and VDI
terms) is that from the UE perspective, domain transfer
may proceed (mostly or entirely) as for normal VCC de-
fined in TS 23.206.

VI. Procedures

[0071] In the following procedures, the VDN and VDI
are assumed to be assigned by the visited IMS network
(e.g. may be static in the visited network) and are thus
not configured in the UE as for normal VCC defined in
TS 23.206.

VI. A. IMS Emergency Call Origination

[0072] Emergency call origination may occur as de-
fined in TS 23.167 but with some changes to add nego-
tiated usage of VCC. In particular, in order to preserve
continuity of location support as well as continuity of the
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voice call following any domain transfer, the E-CSCF in
the visited network would need to send the SIP INVITE
(for the IMS emergency call) to the VCC DTF before in-
voking the LRF to obtain or verify location and select the
destination PSAP. The VCC DTF would then anchor the
incoming call leg and originate a new outgoing call leg
through the E-CSCF towards the PSAP. On receiving
the SIP INVITE from the VCC DTF, the E-CSCF would
perform normal location and routing as defined in TS
23.167 and transfer the call to the PSAP either via IP or
through an MGCF and the PSTN. This will result in the
E-CSCF being part of the outgoing call leg from the DTF
which means the LRF can remain associated with the
outgoing call leg following any domain transfer and will
thus be able to provide continuing support of location
provided it is updated with new information regarding
changes to the access network following any change of
domain.
[0073] Referring to Fig. 9, one aspect of a call origina-
tion procedure 900 includes the following steps and ac-
tions.

1. The user initiates an emergency call.

2. If the UE 902 is roaming or if the UE is not roaming
and not yet IMS registered, the UE performs an
emergency registration procedure with the visited
network P-CSCF 904 and home network S-CSCF
(not shown) as described in TS 23.167 if it contains
the necessary credentials.

3. The UE 902 sends an INVITE with an emergency
indication to the visited network P-CSCF 904. The
INVITE may contain any location objects that the UE
has. The INVITE may include identification informa-
tion, e.g. address or number, for the UE - e.g. public
user SIP URI and Telephone URI. The INVITE may
indicate that the UE supports VCC and may indicate
that this is a call origination as opposed to a request
for domain transfer.

4. The P-CSCF 904 forwards the SIP INVITE to an
E-CSCF 908.

5. The E-CSCF 908 based on assumption or knowl-
edge of VCC support by the UE 902, or based on an
indication of VCC support in the INVITE, forwards
the SIP INVITE to a VCC DTF 910.

6. The VCC DTF 910 anchors the incoming call leg
and originates an outgoing leg by sending the IN-
VITE to (or back to) the E-CSCF 908. The INVITE
still carries an emergency indication.

7. The E-CSCF 908 performs normal treatment for
emergency call setup as defined in 3GPP TS 23.167.
If the location object provided in the INVITE is insuf-
ficient to determine the correct PSAP or if the IMS

core requires the assistance of an RDF, of if the IMS
core is required to verify the location object, a retrieve
location request is sent to the LRF 906 performing
the location retrieval functionality. The retrieve loca-
tion request shall include information identifying the
UE 902 (e.g. public user Tel URI and SIP URI), the
IP Connectivity Access Network (IP-CAN) and may
include means to access the UE (e.g. UE IP ad-
dress). The retrieve location request may also in-
clude any location objects provided in the INVITE in
step 3. The retrieve location request may further in-
clude an indication of VCC support by the UE and
identification information for the VCC DTF 910 - e.g.
the VDN and VDI assigned by the VCC DTF 910 - if
this is not already known (e.g. provisioned in) the
LRF 906. This information enables continuity of lo-
cation support by the LRF 906 as described in other
sections in association with domain transfer.

8. The LRF 906 may obtain an interim location esti-
mate as described in TS 23.167. The LRF 906 may
invoke an RDF to convert the interim location or any
location object received in step 6 into the address of
a PSAP . The LRF 906 may record the information
received in step 6.

9. The location information and/or the PSAP address
obtained in step 7 are returned to the E-CSCF 908.
The LRF 906 may also return correlation information
(e.g. ESQK) identifying itself and any record stored
in step 7. For the remainder of the call, the LRF 906
serves as the anchor LRF.

10. The E-CSCF 908 uses the PSAP address pro-
vided in step 8 or selects an emergency centre or
PSAP based on location information provided in step
8 and sends the request including the location infor-
mation and any correlation information to the emer-
gency centre or PSAP 914. In step 10a, the INVITE
is sent to an MGCF/MGW 912, and in step 10b, the
IAM is continued towards the emergency centre or
PSAP 914. Or, in step 10c, the INVITE is sent directly
to the emergency centre or PSAP 914.

11. Intermediate signaling for call establishment may
occur (e.g. return of an ACM from a PSTN capable
PSAP, which is not shown). When the PSAP an-
swers the call, the following steps occur: in step 11a,
the PSAP 914 returns an ANM to the MGCF/MGW
912; in step 11b, the MGCF/MGW 912 returns a 200
OK to the E-CSCF 908; or, in step 11c, the PSAP
914 returns a 200 OK directly to the E-CSCF 908.

12. The E-CSCF 908 returns the 200 OK to the VCC
DTF 910 (on the outgoing call leg started in step 5).

13. The VCC DTF 910 returns a 200 OK to the E-
CSCF 908. The VCC DTF (or the E-CSCF) may in-
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sert a VDN and/or VDI into the 200 OK to support
the domain transfer procedures A and C described
below. Alternatively, the VCC DTF (or the E-CSCF)
may insert a modified VDN and/or modified VDI (as
described above in the Modified VDN and VDI sec-
tion) into the SIP INVITE to support the domain trans-
fer procedures B and D described below.

14. The E-CSCF 908 returns the 200 OK to the UE
902 via the P-CSCF 904.

VI. B. CS Emergency Call Origination

[0074] Referring to Fig. 10, one aspect of a message
flow 1000 for VCC support for an emergency call origi-
nated in the CS domain includes the following steps and
actions.

1. The user initiates an emergency call.

2. The UE 1002 originates an emergency voice call
in the CS domain by sending an Emergency Setup
message to the VMSC 1006 (as defined in 3GPP TS
24.008). The Emergency Setup may indicate that
the UE supports VCC and may further indicate that
this is a call origination as opposed to a request for
domain transfer.

3. The VMSC 1006 may initiate a procedure in the
RAN to obtain an interim location estimate for the
UE 1002 as defined and allowed in 3GPP TS 23.271.

4. Based on normal handling for all CS emergency
calls (e.g. as described in TS 23.271) or based on
assumed VCC support according to the UE’s home
network operator or based on subscription informa-
tion obtained from the UE’s home HLR/HSS or based
on an explicit indication of VCC support in the Emer-
gency Setup message, the VMSC 1006 sends a
MAP Subscriber Location Report (SLR) to a GM-
LC/LRF 1008 associated with the emergency serv-
ice provider (PSAP) to which the call would normally
be sent (e.g. based on the serving cell ID and dialed
emergency number). The MAP Subscriber Location
Report carries the IMSI, MSIDN, IMEI, VMSC ad-
dress and serving cell identity or SAI for the UE. It
also includes any interim location estimate obtained
in step 3. In regions where the VMSC 1006 and not
the GMLC/LRF 1008 normally determines the PSAP
(e.g. the EU), the message may carry the address
of the intended destination PSAP. The message may
also carry any indication of VCC support and/or
whether for a call origination or domain transfer that
was received in the Emergency Setup. This indica-
tion could be an explicit parameter or parameter val-
ue in the MAP SLR or it could be associated with a
distinct SCCP E.164 address (associated with the
GMLC) to which the MAP SLR is routed.

5. The GMLC/LRF 1008 assumes the UE 1002 sup-
ports VCC (e.g. an assumption for all UEs or just
certain operators’ UEs) or possibly determines this
from subscription information if the UE is served by
the home network or determines this from an indica-
tion in the MAP SLR or the address (e.g. SCCP E.164
address) to which the MAP SLR was routed. The
GMLC 1008 stores a call record for the UE 1002
including all the information received in step 4. The
GMLC 1008 assigns routing information, such as an
IP Multimedia Routing Number (IMRN), to the call.
Minimally, the IMRN enables call routing to the VCC
DTF 1012 in steps 6 and 7 and, if needed, identifies
the GMLC 1008. Optionally, the IMRN may also tem-
porarily identify the call record stored in the GMLC
1008. The IMRN is used in later steps to select an
LRF associated with the GMLC 1008 enabling the
call record stored in the GMLC 1008 in this step to
be retrieved by the LRF and enabling the LRF to
locate the UE via the GMLC 1008. The GMLC 1008
returns a MAP Subscriber Location Report Ack. to
the VMSC 1006 carrying the IMRN in the NA-ESRD
or NA-ESRK or in some other new parameter. As
such, the receipt of the routing information may be
transparent to VMSC 1006 in that VMSC 1006 may
utilize existing capability for support of the emergen-
cy call origination in the CS domain and does not
need the addition of any new capability to support
VCC. The GMLC 1008 may subsequently instigate
a CS-MT-LR with the VMSC (not shown) to obtain
either an interim location estimate for routing or an
accurate location estimate for later provision to the
PSAP. As an alternative, the MSC 1004 rather than
GMLC 1008 could assign the IMRN and transfer this
to the GMLC 1008 in step 4.

6. The VMSC 1006 routes the call based on the IMRN
received in step 5. If the IMRN is conveyed using the
existing NA-ESRK or NA-ESRD parameter then the
call routing procedure in the VMSC 1006 can be the
same as that used for normal emergency call origi-
nation in TS 23.271 (i.e. the IMRN appears like an
ESRK or ESRD to the VMSC 1006). Based on IMRN
routing, the VMSC 1006 routes the call to an
MGCF1006 in the visited network.

7. The MGCF 1006 initiates an INVITE towards an
I-CSCF in the visited IMS (not shown) or possibly
the MGCF 1006 routes directly to the E-CSCF 1010,
an S-CSCF (not shown) or VCC DTF 1012. The IN-
VITE contains the identity of the UE (e.g. MSISDN
Tel URI as Contact address). The I-CSCF or S-
CSCF (not shown) or E-CSCF 1010, based on the
IMRN, instigates PSI based application server ter-
mination to the VCC DTF.

8. The VCC DTF 1012 anchors the incoming call leg
and originates an outgoing leg by sending the IN-
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VITE to (or back to) the E-CSCF 1010. The INVITE
carries information identifying an emergency call and
carrying or enabling recovery of the IMRN.

9. Based, for example, on inclusion of IMRN infor-
mation in step 8, the E-CSCF 1010 sends a retrieve
location request to an LRF identified by or associated
with the IMRN. The retrieve location request includes
IMRN information and any UE identification received
in step 8 - e.g. an MSISDN Tel URI. The retrieve
location request may further include an indication of
VCC support and identification information for the
VCC DTF 1012 - e.g. the VDN and VDI.

10. Based on any UE identification received in step
9 (e.g. MSISDN) and/or on IMRN information, the
LRF interacts with the GMLC 1008 and retrieves the
call record stored by the GMLC in step 5. Using any
interim location information already in the call record
or any interim location obtained according to step 5,
the LRF returns a PSAP address and possibly loca-
tion information to the E-CSCF 1010. The LRF will
provide the anchor point for further support of loca-
tion and may copy the call record obtained from the
GMLC as well as storing information received from
the E-CSCF 1010 in step 9. The LRF may return
correlation information (e.g. ESQK) to the E-CSCF
identifying itself and the call record. The LRF may
further interact with the GMLC to instigate a CS-MT-
LR procedure with the VMSC (as defined in 3GPP
TS 23.271) to obtain an accurate location estimate
for the UE.

11. The E-CSCF 1010 uses the PSAP address pro-
vided in step 10 and sends on the call request in-
cluding the location information and any correlation
information to the emergency centre or PSAP (not
shown). The call request is either sent via an
MGCF/MGW into the PSTN (not shown) or is sent
directly as a SIP INVITE towards an IP capable emer-
gency centre or PSAP.

12. The rest of the call establishment procedure oc-
curs between the UE 1002, VMSC 1006, VCC DTF
1012, E-CSCF 1010 and PSAP based on the VCC
CS origination procedure described in TS 23.206.

[0075] The above procedure preserves support for ex-
isting PSAP routing options (e.g. using cell ID or an in-
terim location estimate), does not necessarily require any
new impacts to MSCs and supports accurate location
retrieval by the PSAP in the manner currently defined in
TS 23.271. It also enables CS originated emergency calls
to be sent to IP capable PSAPs.

VI. C. Domain Transfer IMS to CS - Procedure A

[0076] Two alternative procedures are described to

support domain transfer for an IMS emergency call from
the IMS domain to the CS domain when the UE moves
out of IMS coverage and into CS coverage. In procedure
A, the VCC capable UE behaves as for normal VCC (de-
scribed in TS 23.206) and originates a new call leg in the
CS domain to the VCC DTF using the VDN obtained from
the visited network using any of alternatives (e), (f), (g)
or (h) described in above with respect to Negotiation of
VCC Support.
[0077] Procedure A is applicable to a UE that has suf-
ficient credentials to register in the new visited network
supporting the CS domain and places limitations on the
continuity of support for providing further UE location up-
dates to the PSAP. However, the procedure has the ad-
vantage of being compatible from the UE perspective
with IMS to CS domain transfer for normal VCC.
[0078] Referring to Fig. 11, one aspect of a message
flow procedure 1100 to support domain transfer for an
IMS emergency call from the IMS domain to the CS do-
main when the UE moves out of IMS coverage and into
CS coverage includes the following steps and actions.

1. If the user is not attached to the CS domain at the
time when the UE 1102 determines a need for Do-
main Transfer to CS, the UE performs a CS Attach
including a location update to its HLR/HSS. It sub-
sequently originates a voice call in the CS domain
by sending a DTAP SETUP message to a serving
MSC or serving VMSC containing a VDN in the
Called Party Number parameter. The VDN is the
VDN obtained earlier from the original visited net-
work to establish an Access Leg via the CS domain.
It is assumed for this procedure that the UE 1102
can be authenticated in the CS domain. NOTE: be-
cause a normal call is originated, the domain transfer
will not receive priority treatment in the new CS do-
main.

2. At the VMSC 1104, the originating call is proc-
essed as a normal CS call origination in the CS net-
work.

3. The VMSC 1104 routes the call towards the orig-
inal visited IMS network via an MGCF 1106 in the
original visited network. NOTE: the VMSC 1104 is
not aware of the emergency call or VCC support and
thus will not perform a GMLC query as for CS emer-
gency call origination. Continued support of location
is described further down.

4. The MGCF 1106 initiates an INVITE towards an
I-CSCF (not shown) in the original visited IMS or pos-
sibly the MGCF 1106 routes directly to the E-CSCF
1110, an S-CSCF (not shown) or VCC DTF 1112.
The I-CSCF or S-CSCF (not shown) or E-CSCF
1110, based on the VDN, instigates PSI based ap-
plication server termination to the VCC DTF 1112.
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5. The DTF 1112 updates the outgoing Access Leg
by communicating the SDP of the Access Leg es-
tablished in the transferring-in domain to the remote
end via the E-CSCF 1110. Access Leg update hap-
pens according to SIP session modification proce-
dures in IETF RFC 3261. The DTF 1112 may also
explicitly indicate domain transfer to the E-CSCF
1110 to allow the E-CSCF to notify the LRF 1108 in
the next step.

6. The E-CSCF 1110 sends a Location Update to
the anchor LRF 1108 with the new SDP information
which may assist the LRF 1108 in identifying the type
of domain transfer. Minimally the E-CSCF 1110 in-
dicates to the LRF 1108 that there has been a CS
domain transfer (e.g. this can be known by the DTF
1112 from use of a VDN rather than VDI and/or from
domain transfer involving an MGCF 1106).

7. The update continues from the E-CSCF 1110 to-
wards the PSAP (not shown) if IP capable or to an
MGCF.

8. The new call leg in the transferring-in CS domain
is established between the VCC DTF 1112, E-CSCF
1110 or S-CSCF if present, I-CSCF if present,
MGCF, VMSC 1104 and UE 1102.

9. The previous incoming Access Leg which is the
Access leg previously established over IMS is re-
leased. The UE 1102 should de-register if possible
in the visited network P-CSCF and home network S-
CSCF.

[0079] Continuing support of location after procedure
A has transferred the UE to the CS domain may include
the following procedures. If the PSAP sends a request
to the anchor LRF to obtain the location of the UE, it may
not be possible for the LRF to continue using the same
procedure to obtain location as it may have been using
(or expecting to use) while the UE was in the IMS domain.
For example, if the LRF was using OMA SUPL based on
UDP/IP or SIP Push initial transport between the LRF
and UE, the loss of access to the PS domain by the UE
following IMS to CS domain transfer may prevent further
use of SUPL. In addition, the LRF may not be able to use
the control plane location solutions defined in 3GPP TS
23.271 for CS emergency calls (e.g. in clause 9.1.3 of
TS 23.271) because it may not know the VMSC address.
However, the LRF could use the more general CS-MT-
LR procedure described in clauses 9.1.1 and 9.1.2 of
3GPP TS 23.271 in which the LRF (behaving as or ac-
cessing a GMLC) obtains the VMSC address by querying
the UE’s home HLR/HSS. A disadvantage of this, how-
ever, is that the UE’s HLR/HSS will need to support the
CS-MT-LR query procedure and there may be billing is-
sues between the visited network and home network
(since the home network may not be aware of the emer-

gency call significance). To avoid this disadvantage,
MSC 1104 may convey the current serving cell of UE
1102 or its own identity in the ISUP IAM sent in step 3 -
e.g. in the form of a 10 digit number in the ISUP Generic
Digits parameter. MGCF 1106 may convey this same
information to VCC DTF 1112 in the SIP INVITE sent in
step 4 (e.g. using a SIP URL parameter or some other
SIP parameter). The information can then be conveyed
to E-CSCF 1110 in step 5 and to LRF 1108 in step 6.
LRF 1108 can then determine the identity of MSC 1104
and a suitable GMLC for any later location request and
can make use of the GMLC to query location of UE 1102
from MSC 1104 using existing procedures in 3GPP TS
23.271.

VI. D. Domain Transfer IMS to CS - Procedure B

[0080] Procedure B enabling IMS to CS domain trans-
fer may be applicable to a UE whether or not it has suf-
ficient credentials to register in the new visited network
and enables continuity of location support without limita-
tion. However, it may have to be restricted to domain
transfer between networks belonging to the same oper-
ator (e.g. networks sharing the same MCC and MNC).
The procedure requires a new variant of VCC domain
transfer in the UE in which knowledge of a VDN may not
be needed.
[0081] Referring to Fig. 12, one aspect of a message
flow procedure 1200 enabling IMS to CS domain transfer
of IMS emergency calls includes the following steps and
actions.

1. If the user is not attached to the CS domain at the
time when the UE 1202 determines a need for Do-
main Transfer to CS, the UE 1202 may perform a
CS Attach if it contains the necessary credentials. It
subsequently originates an emergency voice call in
the CS domain by sending an Emergency Setup
message to the VMSC (as defined in 3GPP TS
24.008). The Emergency Setup may indicate that
the UE 1202 supports VCC and may further indicate
that this is a request for domain transfer. As an al-
ternative, the UE 1202 may send a normal Setup
message carrying a modified VDN in the called party
number parameter.

2. If the UE 1202 sent an Emergency Setup message
in step 1, then based on normal handling for all CS
emergency calls (e.g. as described in TS 23.271) or
based on assumed VCC support according to the
UE’s home network operator or based on an explicit
indication of VCC support in the Emergency Setup
message, the VMSC 1204 sends a MAP Subscriber
Location Report (SLR) to a GMLC 1208 associated
with the emergency service provider (PSAP) to
which the call would normally be sent (e.g. based on
the current serving cell or SAI). Alternatively, if the
UE 1202 sent a normal Setup message in step 1
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carrying a modified VDN, the MSC 1204 may recog-
nize the VDN as signifying a domain transfer request
for an existing emergency call and similarly send a
MAP SLR to the GMLC 1208. The MAP SLR carries
the same information as that which would be sent
for a normal emergency call origination (e.g. as in
step 4 in Fig. 10) including the IMSI, MSIDN, IMEI,
VMSC address and serving cell identity or SAI. No
location estimate is included. The message may car-
ry any indication of VCC support and whether for a
domain transfer that was received in the Emergency
Setup. This indication could be an explicit parameter
or parameter value in the MAP SLR or it could be
associated with a distinct SCCP E.164 address (as-
sociated with the GMLC) to which the MAP SLR is
routed.

3. Based on local policy or based on an explicit in-
dication of VCC support and request for a domain
transfer received in the MAP SLR or based on the
address (e.g. SCCP E.164 address) to which the
MAP SLR was routed, the GMLC 1208 interacts with
an associated LRF (e.g. which may be within the
same physical entity) to search for the call record for
the UE 1202 that was originally established in the
anchor LRF (e.g. using the procedure illustrated by
Fig. 9 or 10). The anchor LRF may use the IMSI,
MSISDN and/or IMEI received in step 2 to identify
the correct call record. Note that in the case of an
unauthenticated emergency call, the IMEI would
have to be used to identify the call record which is
an item for further study since the identification can-
not be completely reliable. If no call record is found
and no indication was received in or associated with
the MAP SLR that this was a request for domain
transfer, the GMLC should assume that this is a new
emergency call and proceed as in Fig. 10. However,
if no call record is found and the MAP SLR does
indicate a request for domain transfer, the GMLC
1208 should return a MAP SLR return error response
or some other error message to cause rejection of
the domain transfer request by the VMSC, in which
case the UE 1202 must continue with the call in the
IMS domain or release the call if that is not possible.
Otherwise, if the call record is found, the GMLC 1208
returns a MAP Subscriber Location Report Ack. to
the VMSC 1204 carrying the VDN (note different to
any modified VDN received in step 1) needed to es-
tablish the new access leg. This VDN would have
been obtained by the LRF when the call was first
originated (e.g. in step 7 in Fig. 9 or step 9 in Fig.
10). The VDN could be carried by the existing NA-
ESRK or existing NA-ESRD parameter in the MAP
Subscriber Location Report ack. The GMLC 1208
also stores the information received from the VMSC
1204 in step 2.

4. The VMSC 1204 routes the new leg based on the

VDN received in step 3. If the VDN is conveyed using
the existing NA-ESRK or NA-ESRD parameter then
the call routing procedure can be the same as that
used for normal emergency call origination (i.e. there
would be no additional VMSC impact). Based on
VDN routing, the VMSC 1204 routes the call towards
the original visited IMS network via an MGCF 1206
in the original visited network.

5. The MGCF 1206 initiates an INVITE towards an
I-CSCF (not shown) in the original visited IMS or pos-
sibly the MGCF 1206 routes directly to the E-CSCF
1210, an S-CSCF (not shown) or VCC DTF 1212.
The I-CSCF or S-CSCF (not shown) or E-CSCF
1210, based on the VDN, instigates PSI based ap-
plication server termination to the VCC DTF 1212.

6. The DTF 1212 updates the outgoing Access Leg
by communicating the SDP of the Access Leg es-
tablished in the transferring-in domain to the remote
end via the E-CSCF 1210. Access Leg update hap-
pens according to SIP session modification proce-
dures in IETF RFC 3261. The DTF 1212 may also
explicitly indicate CS domain transfer to the E-CSCF
1210.

7. The E-CSCF 1210 sends a Location Update to
the anchor LRF 1208 with the new SDP information.
Minimally the E-CSCF 1210 indicates to the LRF
1208 that there has been a CS domain transfer. The
LRF 1208 correlates this indication with the indica-
tion of domain transfer determined in step 3 and de-
termines that the UE 1202 has now changed domain
to that indicated in step 2. The LRF 1208 communi-
cates this information to the GMLC 1208 (not nec-
essarily in the same entity) selected by the VMSC
1204 in step 2.

8. The update continues from the E-CSCF 1210 to-
wards the PSAP or MGCF (not shown).

9. The new call leg in the transferring-in CS domain
is established between the VCC DTF 1212, E-CSCF
1210 or S-CSCF if present, I-CSCF if present, MGCF
1206, VMSC 1204 and UE 1202.

10. The source Access Leg which is the Access leg
previously established over IMS is released. The UE
1202 should de-register if possible in the visited net-
work P-CSCF (not shown) and home network S-
CSCF (not shown).

[0082] Besides possibly allowing domain transfer for
unregistered UEs, procedure B also enables the anchor
LRF to make use of the normal location procedure de-
fined in 3GPP TS 23.271 (e.g. in clause 9.1.3) to locate
a UE that has originated an emergency call. This is en-
abled due to steps 2 and 3 in Fig. 12 in which the VMSC
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obtains and stores information concerning the GMLC,
and the LRF and GMLC obtain and store information con-
cerning the VMSC. This then permits a CS-MT-LR with-
out the need to query the UE’s home HSS/HLR.
[0083] A further aspect of procedure B is that the call
origination procedure at the VMSC can be identical or
almost identical to that for a normal emergency call as
described in TS 23.271 or identical or almost identical
that for VCC support for a CS originated emergency call
as described for the procedure in Fig. 10. From the per-
spective of the GMLC, the procedure is also almost iden-
tical to that for a normal emergency call with regard to
the MAP signaling transaction with the VMSC.
[0084] However, procedure B does depend on the GM-
LC and LRF finding the original call record in step 3. This
seems to be possible provided the GMLC and LRF be-
long to the same operator - e.g. because then the GMLC
and LRF could be part of the same physical entity or
could at least be interconnected. But if the original call
record is not found and there is no explicit or implicit in-
dication of a domain transfer in the Emergency Setup
message, the GMLC will assume that this is a new emer-
gency call and not a domain transfer resulting in connec-
tion of the user to a new PSAP operator. This disadvan-
tage can be averted, however, by including VCC and
domain transfer indications in the Emergency Setup and
MAP SLR messages as described above.

VI. E. Domain Transfer CS to IMS - Procedure C

[0085] Two alternative procedures are described to
support domain transfer for an emergency call from the
CS domain to the IMS domain. In Procedure C described
here, the VCC capable UE behaves as for normal VCC
(as described in 3GPP TS 23.206) and originates a new
call leg in the IMS domain to the VCC DTF using the VDI
obtained from the visited network using any of alterna-
tives (e), (f), (g) or (h) described herein previously. The
call is treated like a normal originating SIP call and thus
is only applicable to a UE that has sufficient credentials
to register in the new visited network.
[0086] Referring to Fig. 13, one aspect of a message
flow procedure 1300 for a domain transfer from a CS
domain to an IMS domain includes the following steps
and actions.

1. If the user is not registered with IMS at the time
when the UE 1302 determines a need for Domain
Transfer to IMS, the UE 1302 initiates Registration
with IMS as specified in 3GPP draft TS 23.206. It
subsequently initiates an IMS originated session to-
ward the DTF 1308 in the original visited network
using the VDI obtained earlier from the visited net-
work (e.g. as described above with respect to IMS
Call Origination and in Figs. 9 and 10) to establish
an Access Leg via IMS and request Domain Transfer
of the active CS session to IMS. Due to normal call
handling, the SIP INVITE may be routed through a

P-CSCF in either the new visited network or home
network (not shown) and an S-CSCF in the home
network (not shown) and will eventually reach either
an S-CSCF (not shown) or the E-CSCF 1306 in the
original visited network. NOTE: because a normal
call is originated, the domain transfer will not receive
priority treatment in the new IMS domain.

2. The IMS session is processed at an S-CSCF (not
shown) or the E-CSCF 1306 in the original visited
network and delivered to the VCC DTF 1308.

3. The DTF 1308 completes the establishment of the
new incoming Access Leg via IMS. The DTF 1308
performs the Domain Transfer by updating the Re-
mote Leg with connection information of the newly
established Access Leg using the Access Leg Up-
date procedure as specified in 3GPP TS 23.206. The
UPDATE or ReINVITE is sent to the E-CSCF 1306
used to originate the call (e.g. according to Fig. 9 or
10). The DTF 1308 may also explicitly indicate do-
main transfer to the E-CSCF 1306.

4. The E-CSCF 1306 updates the anchor LRF 1304
with the new SDP information - e.g. indicates that
the UE 1302 is now using the IMS domain and pro-
vides the UE IP address.

5. The update continues from the E-CSCF 1306 to-
wards the PSAP or MGCF (not shown).

6. The source Access Leg which is the Access leg
previously established over CS is subsequently re-
leased as specified in 3GPP TS 23.206. This in-
cludes releasing the previous incoming CS leg
through the E-CSCF 1306.

[0087] Once procedure C has been completed, it will
be possible to continue location support for the UE be-
cause the LRF should now have the UE’s IP address and
can thus invoke OMA SUPL (or any other solution involv-
ing IP transport). Use of the 3GPP control plane solution
to enable location of the UE for GPRS access may be
possible using the more general PS-MT-LR procedure
described in clauses 9.1.1 and 9.1.6 of 3GPP TS 23.271
in which the LRF queries the UE’s home HLR/HSS for
the visited SGSN address.

VI. F. Domain Transfer CS to IMS - Procedure D

[0088] In another aspect, Procedure D supporting CS
to IMS domain transfer may not require use of a VDI and
places fewer restrictions on continued location support.
However, it may have to be restricted to domain transfer
between networks owned and managed by the same op-
erator as for procedure B.
[0089] Referring to Fig. 14, one aspect of a message
flow procedure 1400 for supporting CS to IMS domain
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transfer includes the following steps and actions.

1. Prior to sending the INVITE, the UE 1402 executes
an emergency registration in the new visited IMS net-
work if it contains adequate credentials as defined
in 3GPP TS 23.167 (i.e. a normal registration is not
used). This will be needed to support call back to the
UE 1402 (via the new visited network) and to authen-
ticate the UE 1402 in the new visited IMS.

2. The UE 1402 then sends an INVITE with an emer-
gency indication to the visited network P-CSCF
1404. The INVITE should contain identification infor-
mation for the UE 1402 - e.g. MSISDN Tel URI or
public user SIP URI. The INVITE may indicate that
the UE 1402 supports VCC and may indicate that
this is a request for domain transfer as opposed to
a call origination. This indication may be conveyed
in a modified VDI carried in the SIP To header field
- in which case no separate emergency indication
may be needed.

3. Based on knowledge or assumption of VCC sup-
port according to alternatives (a), (b) or (c) as de-
scribed above in Negotiation of VCC Support, or
based on an indication of VCC support in the INVITE
(e.g. via inclusion of a modified VDI), the P-CSCF
1404 forwards the SIP INVITE to an E-CSCF 1408.

4. The E-CSCF 1408 based on assumption or knowl-
edge or an indication of VCC support forwards the
SIP INVITE to a VCC DTF 1410.

5. The VCC DTF 1410 finds the original call record
- e.g. as established according to step 5 in Fig. 9.
The DTF 1410 then updates the outgoing Access
Leg by communicating the SDP of the Access Leg
established in the transferring-in domain to the re-
mote end via the E-CSCF 1408. The DTF 1410 may
also explicitly indicate domain transfer to the E-
CSCF 1408. If the VCC DTF 1410 does not find the
original call record and no indication was received
in the INVITE that this was a request for domain
transfer, VCC DTF 1410 could assume that this is a
new emergency call (not a domain transfer) and pro-
ceed as in step 6 in Fig. 9. However, if no call record
is found and the INVITE does indicate a request for
domain transfer, the VCC DTF 1410 should reject
the domain transfer request by returning some error
message to the UE, in which case the UE 1402 must
continue with the call in the CS domain or release
the call if that is not possible.

6. The E-CSCF 1408 updates the anchor LRF 1406
with the new SDP information - e.g. indicates that
the UE 1402 is now using the IMS domain and pro-
vides the UE IP address.

7. The update continues from the E-CSCF 1408 to-
wards the PSAP or MGCF (not shown).

8. The source Access Leg which is the Access leg
previously established over CS is subsequently re-
leased as specified in 3GPP draft TS 23.206. This
includes releasing the previous incoming CS leg
through the E-CSCF 1408.

[0090] Continuing location support can be the same
as that for procedure C - e.g. by using OMA SUPL with
the UE IP address provided to the anchor LRF in step 5
or using the 3GPP PS-MT-LR procedure for location with
GPRS access. However, as an added benefit, it may be
possible to use the 3GPP PS-NI-LR and PS-MT-LR pro-
cedures specific to emergency calls defined in 3GPP TS
23.271 (in clauses 9.1.6A and 9.1.7). This can be enabled
if the UE indicates an emergency call for GPRS access
and/or GPRS PDP context establishment. This can trig-
ger the SGSN into instigating a PS-NI-LR either to obtain
location or provide its address to a GMLC. If the GMLC
is associated with the anchor LRF, it will be possible to
provide the anchor LRF with the SGSN address thereby
enabling use of a PS-MT-LR without having to query the
home HLR/HSS (and also allowing location for an unau-
thorized UE with possibly no HLR/HSS).
[0091] As used in this application, the terms "compo-
nent," "module," "system" and the like are intended to
include a computer-related entity, such as but not limited
to hardware, firmware, a combination of hardware and
software, software, or software in execution. For exam-
ple, a component may be, but is not limited to being, a
process running on a processor, a processor, an object,
an executable, a thread of execution, a program, and/or
a computer. By way of illustration, both an application
running on a computing device and the computing device
can be a component. One or more components can re-
side within a process and/or thread of execution and a
component may be localized on one computer and/or
distributed between two or more computers. In addition,
these components can execute from various computer
readable media having various data structures stored
thereon. The components may communicate by way of
local and/or remote processes such as in accordance
with a signal having one or more data packets, such as
data from one component interacting with another com-
ponent in a local system, distributed system, and/or
across a network such as the Internet with other systems
by way of the signal.
[0092] Furthermore, various aspects are described
herein in connection with a terminal, which can be a wired
terminal or a wireless terminal. A terminal can also be
called a system, device, subscriber unit, subscriber sta-
tion, mobile station, mobile, mobile device, remote sta-
tion, remote terminal, access terminal, user terminal, ter-
minal, communication device, user agent, user device,
or user equipment (UE). A wireless terminal may be a
cellular telephone, a satellite phone, a cordless tele-
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phone, a Session Initiation Protocol (SIP) phone, a wire-
less local loop (WLL) station, a personal digital assistant
(PDA), a handheld device having wireless connection
capability, a computing device, or other processing de-
vices connected to a wireless modem. Moreover, various
aspects are described herein in connection with a base
station. A base station may be utilized for communicating
with wireless terminal(s) and may also be referred to as
an access point, a Node B, or some other terminology.
[0093] Moreover, the term "or" is intended to mean an
inclusive "or" rather than an exclusive "or." That is, unless
specified otherwise, or clear from the context, the phrase
"X employs A or B" is intended to mean any of the natural
inclusive permutations. That is, the phrase "X employs
A or B" is satisfied by any of the following instances: X
employs A; X employs B; or X employs both A and B. In
addition, the articles "a" and "an" as used in this applica-
tion and the appended claims should generally be con-
strued to mean "one or more" unless specified otherwise
or clear from the context to be directed to a singular form.
[0094] The techniques described herein may be used
for various wireless communication systems such as CD-
MA, TDMA, FDMA, OFDMA, SC-FDMA and other sys-
tems. The terms "system" and "network" are often used
interchangeably. A CDMA system may implement a radio
technology such as Universal Terrestrial Radio Access
(UTRA), cdma2000, etc. UTRA includes Wideband-CD-
MA (W-CDMA) and other variants of CDMA. Further,
cdma2000 covers IS-2000, IS-95 and IS-856 standards.
A TDMA system may implement a radio technology such
as Global System for Mobile Communications (GSM).
An OFDMA system may implement a radio technology
such as Evolved UTRA (E-UTRA), Ultra Mobile Broad-
band (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802.20, Flash-OFDM, etc. UTRA and E-
UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is a
release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink.
UTRA, E-UTRA, UMTS, LTE and GSM are described in
documents from an organization named "3rd Generation
Partnership Project" (3GPP). Additionally, cdma2000
and UMB are described in documents from an organiza-
tion named "3rd Generation Partnership Project 2"
(3GPP2). Further, such wireless communication sys-
tems may additionally include peer-to-peer (e.g., mobile-
to-mobile) ad hoc network systems often using unpaired
unlicensed spectrums, 802.xx wireless LAN, BLUE-
TOOTH and any other short- or long- range, wireless
communication techniques.
[0095] Various aspects or features will be presented
in terms of systems that may include a number of devices,
components, modules, and the like. It is to be understood
and appreciated that the various systems may include
additional devices, components, modules, etc. and/or
may not include all of the devices, components, modules
etc. discussed in connection with the figures. A combi-
nation of these approaches may also be used.

[0096] The various illustrative logics, logical blocks,
modules, and circuits described in connection with the
embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital
signal processor (DSP), an application specific integrat-
ed circuit (ASIC), a field programmable gate array (FP-
GA) or other programmable logic device, discrete gate
or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general-purpose processor may be
a microprocessor, but, in the alternative, the processor
may be any conventional processor, controller, micro-
controller, or state machine. A processor may also be
implemented as a combination of computing devices,
e.g., a combination of a DSP and a microprocessor, a
plurality of microprocessors, one or more microproces-
sors in conjunction with a DSP core, or any other such
configuration. Additionally, at least one processor may
comprise one or more modules operable to perform one
or more of the steps and/or actions described above.
[0097] Further, the steps and/or actions of a method
or algorithm described in connection with the aspects
disclosed herein may be embodied directly in hardware,
in a software module executed by a processor, or in a
combination of the two. A software module may reside
in RAM memory, flash memory, ROM memory, EPROM
memory, EEPROM memory, registers, a hard disk, a re-
movable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium
may be coupled to the processor, such that the processor
can read information from, and write information to, the
storage medium. In the alternative, the storage medium
may be integral to the processor. Further, in some as-
pects, the processor and the storage medium may reside
in an ASIC. Additionally, the ASIC may reside in a user
terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user
terminal. Further, an apparatus such as at least one net-
work-side component or a user terminal may be config-
ured to perform the functions described above using at
least one processor operable to execute instructions to
perform the respective action. Additionally, in some as-
pects, the steps and/or actions of a method or algorithm
may reside as one or any combination or set of codes
and/or instructions on a machine readable medium
and/or computer readable medium, which may be incor-
porated into a computer program product.
[0098] In one or more aspects, the functions described
may be implemented in hardware, software, firmware, or
any combination thereof. If implemented in software, the
functions may be stored or transmitted as one or more
instructions or code on a computer-readable medium.
Computer-readable media includes both computer stor-
age media and communication media including any me-
dium that facilitates transfer of a computer program from
one place to another. A storage medium may be any
available media that can be accessed by a computer. By
way of example, and not limitation, such computer-read-
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able 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 carry or store desired program code
in the form of instructions or data structures and that can
be accessed by a computer. Also, any connection may
be termed a computer-readable medium. For example,
if software is transmitted from a website, server, or other
remote source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL,
or wireless technologies such as infrared, radio, and mi-
crowave are included in the definition of medium. 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 usually reproduce data optically
with lasers. Combinations of the above should also be
included within the scope of computer-readable media.
[0099] While the foregoing disclosure discusses illus-
trative aspects and/or embodiments, it should be noted
that various changes and modifications could be made
herein without departing from the scope of the described
aspects and/or embodiments as defined by the append-
ed claims. Furthermore, although elements of the de-
scribed aspects and/or embodiments may be described
or claimed in the singular, the plural is contemplated un-
less limitation to the singular is explicitly stated. Addition-
ally, all or a portion of any aspect and/or embodiment
may be utilized with all or a portion of any other aspect
and/or embodiment, unless stated otherwise.
In the following further examples are described to
facilitate the understanding of the invention:

1. A method to support Voice Call Continuity (VCC)
for emergency calls in a wireless access environ-
ment, comprising:

receiving, at a serving domain, a message con-
taining emergency and domain transfer informa-
tion from a user equipment (UE);
determining a need for emergency call origina-
tion or domain transfer based on the emergency
and domain transfer information; and
performing the emergency call origination or the
domain transfer based on the determining.

2. The method of example 1, wherein the emergency
and domain transfer information comprises a modi-
fied VDN.

3. The method of example 1, wherein the emergency
and domain transfer information comprises a modi-
fied VDI.

4. The method of example 1, wherein the message
is a 3GPP DTAP Emergency SETUP message and

the emergency and domain transfer information
comprise spare bits in an optional Service Category
parameter.

5. The method of example 2, wherein the message
is a 3GPP DTAP SETUP message and the modified
VDN is an E.164 number in the Called Party Number
parameter.

6. The method of example 3, wherein the message
is a SIP INVITE and the modified VDI is a SIP URI.

7. The method of example 1, wherein the serving
domain is a circuit-switched (CS) serving domain.

8. The method of example 1, wherein the serving
domain is a packet-switched (PS) serving domain.

9. The method of example 7, further comprising re-
ceiving the message in a serving MSC in the serving
domain, wherein the serving MSC sends a query to
a GMLC in the serving domain, wherein the query
includes an emergency call origination request or a
domain transfer request, wherein the GMLC returns
routing information to the serving MSC based on the
emergency call origination or the domain transfer re-
quest.

10. The method of example 9, wherein the GMLC
possesses two SCCP E.164 addresses, wherein the
serving MSC sends the query to one address if the
emergency and domain transfer information indi-
cates an emergency call origination and to the other
address if the emergency and domain transfer infor-
mation indicates a domain transfer, wherein the one
address indicates the emergency call origination and
the other address indicates the domain transfer re-
quest.

11. The method of example 10, wherein the GMLC
determines the routing information based on which
SCCP address the query was sent to.

12. The method of example 11, wherein the routing
information comprises an ESRD or an ESRK.

13. The method of example 12, wherein the sending
of the query to the GMLC and the receipt of the rout-
ing information from the GMLC is transparent to the
serving MSC.

14. The method of example 1, wherein the emergen-
cy and domain transfer information indicates that the
UE can support Voice Call Continuity (VCC).

15. The method of example 1, wherein the perform-
ing of the emergency call origination includes an-
choring the emergency call in a VCC DTF.
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16. The method of example 15, wherein the VCC
DTF returns a modified VDI and a modified VDN to
the UE.

17. The method of example 16, wherein the modified
VDI and the modified VDN are returned to the UE in
a SIP 200 OK message.

18. The method of example 9, wherein the query is
a MAP SLR and the emergency call origination or
domain transfer request is included in an optional
parameter of the MAP SLR.

19. The method of example 9, wherein the emergen-
cy call origination request or the domain transfer re-
quest indicates that the UE supports VCC.

20. The method of example 1, wherein the perform-
ing of the domain transfer includes finding a call
record for the UE in a VCC DTF.

21. The method of example 20, further comprising
returning an error message to the UE if the call record
is not found.

22. The method of example 7, further comprising in-
cluding a serving cell ID or MSC identity in an ISUP
Initial Address Message (IAM) used to perform the
Domain Transfer.

23. The method of example 22, wherein the serving
cell ID or MSC identity is included in a Generic Digits
parameter in the IAM.

24. At least one processor configured to support
Voice Call Continuity (VCC) for emergency calls in
a wireless access environment, comprising:

a first module for receiving a message contain-
ing emergency and domain transfer information
from a user equipment (UE);
a second module for determining a need for
emergency call origination or domain transfer
based on the emergency and domain transfer
information; and
a third module for performing the emergency call
origination or the domain transfer based on the
determining.

25. A computer program product configured to sup-
port Voice Call Continuity (VCC) for emergency calls
in a wireless access environment, comprising:

a computer-readable medium, comprising:

a first set of codes operable to cause a com-
puter to receive a message containing
emergency and domain transfer informa-

tion from a user equipment (UE);
a second set of codes operable to cause
the computer to determine a need for emer-
gency call origination or domain transfer
based on the emergency and domain trans-
fer information; and
a third set of codes operable to cause the
computer to perform the emergency call
origination or the domain transfer based on
the determining.

26. An apparatus configured to support Voice Call
Continuity (VCC) for emergency calls in a wireless
access environment, comprising:

means for receiving a message containing
emergency and domain transfer information
from a user equipment (UE);
means for determining a need for emergency
call origination or domain transfer based on the
emergency and domain transfer information;
and
means for performing the emergency call origi-
nation or the domain transfer based on the de-
termining.

27. An apparatus to support Voice Call Continuity
(VCC) for emergency calls in a wireless access en-
vironment, comprising:

at least one processor operable to execute in-
structions to:

receive, at a serving domain, a message
containing emergency and domain transfer
information from a user equipment (UE);
determine a need for emergency call origi-
nation or domain transfer based on the
emergency and domain transfer informa-
tion; and
perform the emergency call origination or
the domain transfer based on the determin-
ing.

28. The apparatus of example 27, wherein the emer-
gency and domain transfer information comprises a
modified VDN.

29. The apparatus of example 27, wherein the emer-
gency and domain transfer information comprises a
modified VDI.

30. The apparatus of example 27, wherein the mes-
sage is a 3GPP DTAP Emergency SETUP message
and the emergency and domain transfer information
comprise spare bits in the optional Service Category
parameter.
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31. The apparatus of example 28, wherein the mes-
sage is a 3GPP DTAP SETUP message and the
modified VDN is an E.164 number in the Called Party
Number parameter.

32. The apparatus of example 29, wherein the mes-
sage is a SIP INVITE and the modified VDI is a SIP
URL.

33. The apparatus of example 27, wherein the serv-
ing domain is a circuit-switched (CS) serving domain.

34. The apparatus of example 27, wherein the serv-
ing domain is a packet-switched (PS) serving do-
main.

35. The apparatus of example 33, further comprising
receiving the message in a serving MSC in the serv-
ing domain, wherein the serving MSC sends a query
to a GMLC in the serving domain, wherein the query
includes an emergency call origination request or a
domain transfer request, wherein the GMLC returns
routing information to the serving MSC based on the
emergency call origination or the domain transfer re-
quest.

36. The apparatus of example 35, wherein the GMLC
possesses two SCCP E.164 addresses, wherein the
serving MSC sends the query to one address if the
emergency and domain transfer information indi-
cates an emergency call origination and to the other
address if the emergency and domain transfer infor-
mation indicates a domain transfer, wherein the one
address indicates the emergency call origination and
the other address indicates the domain transfer re-
quest.

37. The apparatus of example 36, wherein the GMLC
determines the routing information based on which
SCCP address the query was sent to.

38. The apparatus of example 37, wherein the rout-
ing information comprises an ESRD or an ESRK.

39. The apparatus of example 38, wherein the send-
ing of the query to the GMLC and the receipt of the
routing information from the GMLC is transparent to
the serving MSC.

40. The apparatus of example 27, wherein the emer-
gency and domain transfer information indicates that
the UE can support Voice Call Continuity (VCC).

41. The apparatus of example 27, wherein the per-
forming of the emergency call origination includes
anchoring the emergency call in a VCC DTF.

42. The apparatus of example 41, wherein the VCC

DTF returns a modified VDI and a modified VDN to
the UE.

43. The apparatus of example 42, wherein the mod-
ified VDI and the modified VDN are returned to the
UE in a SIP 200 OK message.

44. The apparatus of example 35, wherein the query
is a MAP SLR and the emergency call origination or
domain transfer request is included in an optional
parameter of the MAP SLR.

45. The apparatus of example 35, wherein the emer-
gency call origination request or the domain transfer
request indicates that the UE supports VCC.

46. The apparatus of example 27, wherein the per-
forming of the domain transfer includes finding a call
record for the UE in a VCC DTF.

47. The apparatus of example 46, further comprising
returning an error message to the UE if the call record
is not found.

48. The apparatus of example 33, further comprising
including a serving cell ID or MSC identity in an ISUP
Initial Address Message (IAM) used to perform the
Domain Transfer.

49. The apparatus of example 48, wherein the serv-
ing cell ID or MSC identity is included in a Generic
Digits parameter in the IAM.

Claims

1. A method to support Voice Call Continuity, denoted
VCC, for emergency calls in a wireless access en-
vironment (100), comprising:

receiving, at a serving domain, a message con-
taining emergency and domain transfer informa-
tion from a user equipment (106), denoted UE,
wherein the emergency and/or domain transfer
information indicates that the UE (106) can sup-
port VCC and that the UE (106) is originating a
new emergency call or requesting a domain
transfer for an existing call;
determining, at the serving domain, a need for
emergency call origination or domain transfer
based on the emergency and domain transfer
information; and
performing, at the serving domain, the emergen-
cy call origination or the domain transfer based
on the determining step.

2. The method of claim 1, wherein the emergency and
domain transfer information comprises a modified
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VDN.

3. The method of claim 1, wherein the emergency and
domain transfer information comprises a modified
VDI.

4. The method of claim 1, wherein the message is a
3GPP DTAP Emergency SETUP message and the
emergency and domain transfer information com-
prise spare bits in an optional Service Category pa-
rameter.

5. The method of claim 2, wherein the message is a
3GPP DTAP SETUP message and the modified
VDN is an E.164 number in the Called Party Number
parameter.

6. The method of claim 3, wherein the message is a
SIP INVITE and the modified VDI is a SIP URI.

7. The method of claim 1, wherein the serving domain
is a circuit-switched serving domain.

8. The method of claim 1, wherein the serving domain
is a packet-switched serving domain.

9. The method of claim 1, wherein the performing of
the emergency call origination includes anchoring
the emergency call in a VCC DTF.

10. The method of claim 9, wherein the VCC DTF returns
a modified VDI and a modified VDN to the UE (106).

11. The method of claim 10, wherein the modified VDI
and the modified VDN are returned to the UE (106)
in a SIP 200 OK message.

12. The method of claim 1, wherein the performing of
the domain transfer includes finding a call record for
the UE (106) in a VCC DTF.

13. The method of claim 12, further comprising returning
an error message to the UE (106) if the call record
is not found.

14. A computer program product configured to support
Voice Call Continuity, denoted VCC, for emergency
calls in a wireless access environment (100), com-
prising:

a computer-readable medium, comprising
codes operable to cause a computer to perform
a method according to any of claims 1 to 13.

15. An apparatus configured to support Voice Call Con-
tinuity, denoted VCC, for emergency calls in a wire-
less access environment (100), comprising:

means for receiving a message containing
emergency and domain transfer information
from a user equipment (106), denoted UE,
wherein the emergency and/or domain transfer
information indicates that the UE (106) can sup-
port VCC and that the UE (106) is originating a
new emergency call or requesting a domain
transfer for an existing call;
means for determining a need for emergency
call origination or domain transfer based on the
emergency and domain transfer information;
and
means for performing the emergency call origi-
nation or the domain transfer based on the de-
termination of the means for determining.

Patentansprüche

1. Ein Verfahren zum Unterstützen von Sprach-Anruf-
Kontinuität, bezeichnet mit VCC, für Notfall-Anrufe
in einer drahtlosen Zugriffs-Umgebung (100) aufwei-
send:

Empfangen, an einer dienenden Domäne, einer
Nachricht enthaltend Notfall und Domänen-
Transfer-Information von einem Benutzergerät
(106), bezeichnet mit UE, wobei die Notfall
und/oder Domänen-Transfer-Information an-
zeigt, dass das UE (106) VCC unterstützten
kann und dass das UE (106) einen neuen Not-
fall-Anruf entstehen lässt oder einen Domänen-
Transfer für einen existierenden Anruf anfragt;
Bestimmen, an der dienenden Domäne, eines
Bedarfs für Notfall-Anruf-Entstehung oder Do-
mänen-Transfer basierend auf der Notfall- und
der Domänen-Transfer-Information; und
Durchführen, an der dienenden Domäne, der
Notfall-Anruf-Entstehung oder des Domänen-
Transfers basierend auf dem Bestimmungs-
Schritt.

2. Das Verfahren von Anspruch 1, wobei die Notfall-
und Domänen-Transfer-Information aufweist eine
modifizierte VDN.

3. Das Verfahren von Anspruch 1, wobei die Notfall-
und Domänen-Transfer-Information aufweist eine
modifizierte VDI.

4. Das Verfahren von Anspruch 1, wobei die Nachricht
eine 3GPP DTAP Notfall-SETUP-Nachricht ist und
die Notfall- und Domänen-Transfer-Information auf-
weist freigelassene Bits in einem optionalen Dienst-
Kategorie-Parameter.

5. Das Verfahren von Anspruch 2, wobei die Nachricht
eine 3GPP DTAP Notfall-SETUP-Nachricht ist und
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die modifizierte VDN eine E.164 Zahl in dem Called
Party Number-Parameter ist.

6. Das Verfahren von Anspruch 3, wobei die Nachricht
ein SIP INVITE ist und die modifizierte VDI ein SIP
URI ist.

7. Das Verfahren von Anspruch 1, wobei die dienende
Domäne eine Schaltkreis-geschaltete dienende Do-
mäne ist.

8. Das Verfahren von Anspruch 1, wobei die dienende
Domäne eine Paket-geschaltete dienende Domäne
ist.

9. Das Verfahren von Anspruch 1, wobei das Durch-
führen von der Notfall-Anruf-Entstehung enthält Ver-
ankern des Notfall-Anrufs in einer VCC DTF.

10. Das Verfahren von Anspruch 9, wobei die VCC DTF
zurückgibt eine modifizierte VDI und eine modifizier-
te VDN zu dem UE (106).

11. Das Verfahren von Anspruch 10, wobei die modifi-
zierte VDI und die modifizierte VDN zurückgegeben
werden zu dem UE (106) in einer SIP 200 OK Nach-
richt.

12. Das Verfahren von Anspruch 1, wobei das Durch-
führen von dem Domänen-Transfer enthält Erken-
nen einer Anrufs-Aufzeichnung für das UE (106) in
einer VCC DTF.

13. Das Verfahren von Anspruch 12, weiter aufweisend
zurückgeben einer Fehler-Nachricht zu dem UE
(106), wenn die Anruf-Aufzeichnung nicht gefunden
wird.

14. Ein Computer-Programm-Produkt konfiguriert, um
Sprach-Anruf-Kontinuität, bezeichnet mit VCC, für
Notfall-Anrufe in einer drahtlosen Zugriffs-Umge-
bung (100) zu unterstützen, aufweisend:

ein Computer-lesbares Medium aufweisend Co-
de betriebsfähig, um zu verursachen, dass ein
Computer ein Verfahren gemäß einem von den
Ansprüchen 1 bis 13 durchführt.

15. Eine Vorrichtung konfiguriert, um Sprach-Anruf-
Kontinuität, bezeichnet mit VCC, für Notfall-Anrufe
in einer drahtlosen Zugriffs-Umgebung (100) zu un-
terstützen, aufweisend:

Mittel zum Empfangen einer Nachricht enthal-
tend Notfall und Domänen-Transfer-Information
von einem Benutzergerät (106), bezeichnet mit
UE, wobei die Notfall und/oder Domänen-Trans-
fer-Information anzeigt, dass das UE (106) VCC

unterstützten kann und dass das UE (106) einen
neuen Notfall-Anruf entstehen lässt oder einen
Domänen-Transfer für einen existierenden An-
ruf anfragt;
Mittel zum Bestimmen eines Bedarfs für Notfall-
Anruf-Entstehung oder Domänen-Transfer ba-
sierend auf der Notfall- und der Domänen-
Transfer-Information; und
Mittel zum Durchführen der Notfall-Anruf-Ent-
stehung oder des Domänen-Transfers basie-
rend auf der Bestimmung von dem Mittel zum
Bestimmen.

Revendications

1. Procédé pour supporter une continuité d’appel vo-
cal, dénommée VCC, pour des appels d’urgence
dans un environnement d’accès sans fil (100),
comprenant :

la réception, au niveau d’un domaine serveur,
d’un message contenant des informations de
transfert de domaine et d’urgence à partir d’un
équipement utilisateur (106), dénommé UE,
dans lequel les informations de transfert de do-
maine et/ou d’urgence indiquent que l’UE (106)
peut supporter la VCC et que l’UE (106) émet
un nouvel appel d’urgence ou demande un
transfert de domaine pour un appel existant ;
la détermination, au niveau du domaine serveur,
d’une nécessité d’une émission d’appel d’urgen-
ce ou d’un transfert de domaine sur la base des
informations de transfert de domaine et
d’urgence ; et
l’exécution, au niveau du domaine serveur, de
l’émission d’appel d’urgence ou du transfert de
domaine sur la base de l’étape de détermination.

2. Procédé selon la revendication 1, dans lequel les
informations de transfert de domaine et d’urgence
comprennent un VDN modifié.

3. Procédé selon la revendication 1, dans lequel les
informations de transfert de domaine et d’urgence
comprennent un VDI modifié.

4. Procédé selon la revendication 1, dans lequel le
message est un message 3GPP DTAP Emergency
SETUP et les informations de transfert de domaine
et d’urgence comprennent des bits de réserve dans
un paramètre Service Category optionnel.

5. Procédé selon la revendication 2, dans lequel le
message est un message 3GPP DTAP SETUP et le
VDN modifié est un numéro E.164 dans le paramètre
Called Party Number.
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6. Procédé selon la revendication 3, dans lequel le
message est un SIP INVITE et le VDI modifié est un
SIP URI.

7. Procédé selon la revendication 1, dans lequel le do-
maine serveur est un domaine serveur à commuta-
tion de circuits.

8. Procédé selon la revendication 1, dans lequel le do-
maine serveur est un domaine serveur à commuta-
tion par paquets.

9. Procédé selon la revendication 1, dans lequel l’exé-
cution de l’émission d’appel d’urgence comprend
l’ancrage de l’appel d’urgence dans un VCC DTF.

10. Procédé selon la revendication 9, dans lequel le VCC
DTF renvoie un VDI modifié et un VDN modifié à
l’UE (106).

11. Procédé selon la revendication 10, dans lequel le
VDI modifié et le VDN modifié sont renvoyés à l’UE
(106) dans un message SIP 200 OK.

12. Procédé selon la revendication 1, dans lequel l’exé-
cution du transfert de domaine comprend la recher-
che d’un enregistrement d’appel pour l’UE (106)
dans un VCC DTF.

13. Procédé selon la revendication 12, comprenant en
outre le renvoi d’un message d’erreur à l’UE (106)
si l’enregistrement d’appel n’est pas trouvé.

14. Produit de programme informatique configuré pour
supporter une continuité d’appel vocal, dénommée
VCC, pour des appels d’urgence dans un environ-
nement d’accès sans fil (100), comprenant : un sup-
port lisible par ordinateur comprenant des codes uti-
lisables pour amener un ordinateur à effectuer un
procédé selon l’une quelconque des revendications
1 à 13.

15. Appareil configuré pour supporter une continuité
d’appel vocal, dénommée VCC, pour des appels
d’urgence dans un environnement d’accès sans fil
(100), comprenant :

des moyens pour recevoir un message conte-
nant des informations de transfert de domaine
et d’urgence à partir d’un équipement utilisateur
(106), dénommé UE, dans lequel les informa-
tions de transfert de domaine et/ou d’urgence
indiquent que l’UE (106) peut supporter la VCC
et que l’UE (106) émet un nouvel appel d’urgen-
ce ou demande un transfert de domaine pour
un appel existant ;
des moyens pour déterminer une nécessité
d’une émission d’appel d’urgence ou d’un trans-

fert de domaine sur la base des informations de
transfert de domaine et d’urgence ; et
des moyens pour effectuer l’émission d’appel
d’urgence ou le transfert de domaine sur la base
de la détermination des moyens de détermina-
tion.
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