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Description

BACKGROUND
Field
[0001] The present disclosure relates generally to

wireless communications, and more specifically, to var-
ious systems and techniques for implementing packet
data services with switched-circuit call notification.

Background

[0002] Modem communication systems are designed
to allow multiple users to share a common communica-
tions medium. One such communications system is a
code division multiple access (CDMA) system. CDMA is
a modulation and multiple access scheme based on
spread-spectrum communications. In a CDMA commu-
nications system, a large number of signals shares the
same frequency spectrum and, as a result, provides an
increasein user capacity. This is achieved by transmitting
each signal with a different code that modulates a carrier,
and thereby, spreads the signal over the entire spectrum.
The transmitted signals can be separated in the receiver
by a correlator using a corresponding code to de-spread
the desired signal. The undesired signals, whose codes
do not match, contribute only to noise.

[0003] CDMA modulation techniques have been
standardized to facilitate interoperation between equip-
ment manufacturers. By way of example, voice service
using CDMA technology has been standardized in the
United States in Telecommunications Industry Associa-
tion TIA/EIA/IS-95-B, entitled "Mobile Station-Base Sta-
tion Compatibility Standard for Dual-Mode Wideband
Spread Spectrum Cellular Systems," and referred to
herein as "IS-95." The |1S-95 standard was originally op-
timized for transmission of voice over a circuit-switched
network. Subsequent standards have built on the IS-95
standard to supportavariety of additional non-voice serv-
ices including packet data services. One such set of serv-
ice options has been standardized in the United States
in Telecommunications Industry Association TIA/EIA/IS-
707-A, entitled "Data Service Options for Spread Spec-
trum Systems," and referred to herein as "I1S-707." The
IS-707 standard describes techniques for sending Inter-
net Protocol (IP) packets through an 1S-95 wireless net-
work.

[0004] A CDMA standard supporting both voice and
packetdata services has been standardized in the United
States in Telecommunications Industry Association
(TIA), entitled "Upper Layer (Layer 3) Signaling Standard
for cdma2000 Spread Spectrum Systems, Release A -
Addendum 1," dated October 27, 2000, and referred to
herein as "cdma2000." The initial release of cdma2000,
however, did not provide for simultaneous use of both
voice and packetdata services. Consequently, awireless
communications device designed for this standard may
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not be able to receive an incoming circuit-switched call
while supporting packet data services. This may be very
undesirable in view of the fact that most voice calls today
are circuit-switched. Many users would prefer to be no-
tified of an incoming voice call so that they can decide
whether to suspend packet data services and take the
call. Alternatively, some users may prefer that the com-
munications device itself be configured to automatically
suspend packet data services in favor of an incoming
voice call. In any event, there is a need in the art for an
innovative approach to notify a wireless communications
device of an incoming circuit-switched call while support-
ing packet data services in cdma2000 wireless devices.
This approach should not be limited to this standard, but
should be a broad-based solution applicable to wireless
devices supporting various other communications stand-
ards.

[0005] Attentionis drawn to US 2002/082029 A1 which
describes an access network controller and a base sta-
tion controller. The access network controller and the
base station controller are formed to define an interface
there between that enables the two systems to facilitate
and respond to a voice call that is to be set up to a hybrid
mobile station even though the hybrid mobile station is
presently engaged in a data only call. More specifically,
the base station is formed to generate a pseudo-page
signal to the access network controller to determine
whether the hybrid mobile station is presentand available
prior to the base station generating paging signals to es-
tablish the voice call. According to the response received
from the access network controller, the base station ei-
ther pages the hybrid mobile station to establish the voice
call, forwards the call to voice mail, or forwards the call
either to an Internet Call Delivery Server or to an Internet
Call-Waiting Server.

SUMMARY

[0006] In accordance with the present invention a
method of wireless communications, as set forth in claim
1, awireless communications device, as set forth in claim
11, a method of wireless communications, as set forth in
claim 20, and a method of wireless communications, as
set forth in claim 25, are provided. Embodiments of the
invention are described in the dependent claims.
[0007] Inone aspectofthe presentinvention, a method
of wireless communications includes establishing a
packet data session from a wireless communications de-
vice to support a network connection to a packet-
switched network, and receiving a notification at the wire-
less communications device of an incoming call from a
circuit-switched network while the network connection is
active.

[0008] In another aspect of the present invention, a
wireless communications device includes a processor
configured to establish a packet data session to support
a network connection to a packet-switched network, and
receive a notification of an incoming call from a circuit-
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switched network while the network connection is active.
[0009] In yet another aspect of the present invention,
a wireless communications device includes means for
establishing a packet data session to support a network
connection to a packet-switched network, and means for
receiving a notification of an incoming call from a circuit-
switched network while the network connection is active.
[0010] In a further aspect of the present invention, a
method of wireless communications includes establish-
ing a packet data session between a wireless communi-
cations device and a packet data serving node to support
a network connection with a packet-switched network,
and routing a notification of an incoming circuit-switched
call from a voice message server to the wireless com-
munications device while the network connection is ac-
tive.

[0011] In yet a further aspect of the present invention,
a method of communications includes operating a wire-
less communications device in a serving network, the
wireless communications device being assigned to a
home network different from the serving network, estab-
lishing a packet data session between the wireless com-
munications device and a packet data serving node in
the serving network to support a network connection with
a packet-switched network, and routing a notification of
an incoming circuit-switched call from a voice message
server in the home network to the wireless communica-
tions device while the network connection is active.
[0012] It is understood that other embodiments of the
present invention will become readily apparent to those
skilled in the art from the following detailed description,
wherein various embodiments of the invention are shown
and described by way of illustration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Aspects of the present invention are illustrated
by way of example, and not by way of limitation, in the
accompanying drawings, wherein:

FIG. 1 is a conceptual block diagram illustrating an
example of a wireless communications system;
FIG. 2 is a conceptual block diagram illustrating an
example of a wireless communication systems with
Short Message Service (SMS) capability;

FIG. 3 is a conceptual block diagram illustrating an
example of a wireless communications system com-
prising multiple networks; and

FIG. 4 is a conceptual block diagram illustrating an
example of a hardware configuration for a software-
based processor in a wireless communications de-
vice.

DETAILED DESCRIPTION
[0014] The detailed description set forth below in con-

nection with the appended drawings is intended as a de-
scription of various embodiments of the present invention
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and is not intended to represent the only embodiments
in which the present invention may be practiced. Each
embodiment described in this disclosure is provided
merely as an example or illustration of the present inven-
tion, and should not necessarily be construed as pre-
ferred or advantageous over other embodiments. The
detailed description includes specific details for the pur-
pose of providing a thorough understanding of the
present invention. However, it will be apparent to those
skilled in the art that the present invention may be prac-
ticed without these specific details. In some instances,
well-known structures and devices are shown in block
diagram form in order to avoid obscuring the concepts
of the present invention. Acronyms and other descriptive
terminology may be used merely for convenience and
clarity and are not intended to limit the scope of the in-
vention. In addition, for the purposes of this disclosure,
the term "connected" can mean either a direct connection
or, where appropriate in the context, an indirect connec-
tion, e.g., through intervening or intermediary devices or
other means.

[0015] Inthe following detailed description, various as-
pects of the present invention will be described in the
context of a CDMA wireless communications device sup-
porting the cdma2000 standard. While these inventive
aspects may be well suited for use with this application,
those skilled in the art will readily appreciate that these
inventive aspects are likewise applicable for use in de-
vices supporting various other standards. Accordingly,
any reference to a CDMA communications device in gen-
eral, and the cdma2000 standard in particular, are in-
tended only to illustrate the inventive aspects, with the
understanding that such inventive aspects have a wide
range of applications.

[0016] FIG. 1 is a conceptual block diagram of an IS-
95 wireless communications system configured to sup-
port both circuit-switched and packet-switched applica-
tions. In the embodiment shown in FIG. 1, a wireless
communications device 102 may access a circuit-
switched network 104 through a radio access network
(RAN) 106. The circuit-switched network 104 may be a
public switched telephone network (PSTN), or any other
circuit-switched network. The wireless communications
device 102 may be any number of user devices that can
communicate over a wireless medium including, but not
limited to, a cellular phone, a personal data assistant
(PDA), a modem, or any other similar device. In the con-
text of a CDMA communications system, a wireless com-
munications device is often referred to as a "subscriber
station,” however, the use of this term in the following
descriptionis notintended to limit the scope of this device
in any way.

[0017] The RAN 106 may be implemented with any
number of base stations (not shown) dispersed through-
out a geographic region. The geographic region may be
subdivided into smaller regions known as cells with each
base station serving a cell. A base station controller
(BSC) (not shown) may be used to coordinate the activ-



5 EP 1 656 813 B1 6

ities of multiple base stations. The geographic reach of
the RAN 106 may be extended by connecting multiple
BSCs to a mobile switching center (MSC) 108, with each
BSC supporting any number of base stations.

[0018] A voice message server (VMS) 110 may be
used to supportvarious voice services such as voice mail,
but may also provide other data storage capability such
as might be needed to store an incoming facsimile. The
data storage may be partitioned into separate mailboxes
with each mailbox designated to an individual subscriber
station. The mailbox may be used to store userfiles, such
as user information and outgoing message files, and also
store voice and other data messages received from var-
ious callers when the intended subscriber station is un-
available to take the call.

[0019] A remote network node (not shown), such as a
personal or laptop computer connected to the subscriber
station 102 may access a packet-switched network 112
through the RAN 106. Alternatively, the remote network
node may be integrated into the subscriber station 102
such as the case might be with a web browser. Each
BSC (not shown) within the RAN 106 may communicate
with a packet data serving node (PDSN) 114 external to
the RAN 106. Although the term "PDSN" may have a
special meaning within the context of any CDMA stand-
ard, for the purposes of this disclosure the term "PDSN"
is intended to include any entity capable of creating,
maintaining and terminating a network connection be-
tween the subscriber station 102 and the packet-
switched network 112.

[0020] The subscriber station 102 may access the
packet-switched network 112 by first establishing an air
link with the RAN 106. Once the air link is established, a
logical resource connection may be established between
the RAN 106 and the PDSN 114. A data link may then
be set up between the subscriber station 102 and the
PDSN 114 in accordance with a link layer point-to-point
protocol (PPP), which is well known in the art. Next, the
PPP link layer protocol may be used to negotiate an In-
ternet Protocol (IP) address to assign to the subscriber
station 102. Once an |IP address is assigned, the sub-
scriber station 102 may communicate with the packet-
switched network 112 over a network connection.
[0021] In many packet-switched applications, includ-
ing cdma2000, a network connection remains in tact
whether or not it is being used to support communica-
tions. By way of example, the subscriber station 102 may
access the packet-switched network 112 to download a
web page. A period of inactivity over the network con-
nection may exist after the web page is downloaded while
the user reads the contents. During such periods of in-
activity, the air link between the subscriber station 102
and the RAN 106 108 may be torn down to preserve
valuable wireless resources. However, the IP address
and the PPP state may be maintained to reduce the la-
tency of the network when communications resume. The
network connection that exists between the subscriber
station 102 and the PDSN 114 in the absence of an air
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link is referred to as a "dormant" connection. When net-
work communications are ready to resume, an "active"
network connection may be established with a new air
link between the subscriber station 102 and the RAN 106.
A "packet data session," where the IP address and the
PPP state are maintained, may extend over several pe-
riods of dormancy.

[0022] When the subscriber station 102 initially estab-
lishes a network connection, it may use the existing pack-
et data session with the PDSN 114 to register with the
VMS 110 to enable circuit-switched calls. The subscriber
station 102 may be pre-configured with either the IP ad-
dress or the Fully-Qualified Domain Name (FQDN) for
the VMS 110. In the case of the FQDN, the subscriber
station 102 may query the VMS 110 to obtain its IP ad-
dress. Either way, once the IP address for the VMS 110
is known, the subscriber station 102 may transmit a reg-
istration request to the RAN 106 using areverse link con-
trol channel. The reverse link refers to wireless transmis-
sions from the subscriber station 102 to the RAN 106,
and a forward link refers to wireless transmissions from
the RAN 106 to the subscriber station 102. The RAN 106
may forward the registration request to the PDSN 114.
Using the VMS’s IP address contained in the registration
request, the PDSN 114 may then deliver the request to
the VMS 110. The registration request may include var-
ious information including the IP address for the subscrib-
er station 102.

[0023] The VMS 110 may attempt to authenticate the
registration request using an independent source, such
as an Authentication, Authorization, and Accounting
(AAA) center 116. This may be achieved in any number
of ways. By way of example, the registration request may
include a credential for the subscriber station 102 com-
puted from shared secret data (SSD) with the AAA center
116. The VMS 110 may consult the AAA center 116 to
authenticate the subscriber station’s credential. Alterna-
tively, the VMS 110 may send a challenge to the sub-
scriber station 102 inresponse to the registration request.
In response to the challenge, the subscriber station 102
may send a challenge response back to the VMS 110.
The VMS 110 may then consult the AAA center 116 to
authenticate the challenge response. Assuming the AAA
center 116 can authenticate the subscriber station 102,
the AAA center 116 may then access internally stored
user profile and Quality of Service (QoS) information to
authorize registration.

[0024] If the AAA center 116 authorizes registration,
the subscriber station 102 and the VMS 110 may estab-
lish a transport control protocol (TCP) session that allows
reliable delivery of registration messages as well as sub-
sequent communications. These registration messages
and subsequent communications may be also be en-
crypted by means well known in the art. By way of ex-
ample, both the AAA center 116 and the subscriber sta-
tion 102 may generate a master session key from the
challenge response and the SSD. The AAA center 116
may provide the master session key to the VMS 110



7 EP 1 656 813 B1 8

along with an authorization message to register the sub-
scriber station 102. The VMS 110 may then compute a
session key based on the master session key and a lo-
cally generated random number. Using the packet data
session between the subscriber station 102, the PDSN
114, the VMS 110 may send the subscriber station 102
a registration acknowledgement containing the random
number. When the subscriber station 102 receives the
registration acknowledgement, it may generate the same
session key from the master session key and the random
number in the registration acknowledgement.

[0025] The session key may be refreshed periodically
by sending a new registrationrequestfrom the subscriber
station 102 to the VMS 110 using the packet data session
between the subscriber station 102 and the PDSN 114.
This request may be used by the VMS 110 to trigger the
generation of a new session key from the master session
key and a new random number. The VMS 110 may send
a new registration acknowledgement containing the ran-
dom number back to the subscriber station 102 via the
packetdata session. The subscriber station 102 may use
the new registration acknowledgement to compute the
new session key.

[0026] Once the registration process is complete, the
subscriber station 102 may be able to receive an incom-
ing circuit-switched call during a packet data session with
an active network connection. When an incoming circuit-
switched call is delivered to the MSC 108, the MSC 108
may direct the appropriate BSC in the RAN 106 to page
the subscriber station 102. A packet control function
(PCF) integrated into the BSC may be used to determine
whether the network connection is dormant. During pe-
riods of dormancy, the PCF may be used to buffer data
packets from the PDSN 114 until the air link between the
RAN 106 and the subscriber station 102 is re-estab-
lished. In the event that the network connection is active,
the BSC may route a busy signal to the MSC 108 indi-
cating that the subscriber station 110 is unavailable to
take the call.

[0027] In response to the busy signal, the MSC 108
may forward a busy signal indication to the VMS 110
along with the telephone number of the intended sub-
scriber station 102. The VMS 110 may then check the
telephone number to see if it is registered to receive cir-
cuit-switched calls during packet data sessions. If the
telephone number is not registered, then the VMS 110
may handle the call in the conventional fashion. By way
of example, if the circuit-switched call is a voice call, the
VMS 110 may retrieve a greeting from the mailbox of the
intended subscriber station 102 and route it through the
MSC 108 to the caller over the circuit-switched network
104. The greeting may be used to direct the caller to
leave a voice message for the unanswered call. If the
caller decides to leave a voice message, that message
may be routed back through the MSC 108 to the VMS
110 and recorded in the mailbox of the intended sub-
scriber station 102.

[0028] Conversely, if the telephone number is regis-

10

15

20

25

30

35

40

45

50

55

tered, the VMS 110 may notify the subscriber station 102
of the circuit-switch call. The notification may be encrypt-
ed with the session key by the VMS 110 and sent to the
subscriber station 102 via the TCP session established
during registration. The IP address of the subscriber sta-
tion 102 may be appended to the notification by the VMS
110 so that the PDSN 114 can route the notification to
the intended subscriber station 102 using the existing
packet data session.

[0029] The subscriber station 102 may have a vibrator
or a ringer circuit (not shown) responsive to the circuit-
switched call notification. The notification may include
caller information which may be presented to a display
(not shown) on the subscriber station 102. The user may
look to the displayed information to determine whether
to accept the incoming call. Alternatively, the subscriber
station 102 may be preprogrammed to accept all incom-
ing circuit-switched calls. Either way, the subscriber sta-
tion 102 may send a reply, encrypted with the session
key, to the VMS 110 over the TCP session. This may be
achieved by appending the VMS’s IP address to the reply
and transmitting it to the PDSN 114 using the packetdata
session. Using the appended IP address, the PDSN 114
may route the reply to the VMS 110.

[0030] The reply generated by the subscriber station
102 and sent to the VMS 110 may indicate whether the
user accepts or rejects the incoming call. If the user re-
jects the incoming call, then the VMS 110 may handle
the call in the usual manner in response to the reply. If,
on the other hand, the user accepts the incoming call, a
call-delivery signal may be sent from the VMS 110 to the
MSC 108 in response to the reply. The PPP session be-
tween the subscriber station 102 and the PDSN 114 may
be released and a logical resource connection between
the RAN 106 and the MSC 118 established to support
the call. The MSC 108 may then page the subscriber
station 102 triggering an exchange of signaling messag-
es to support call set-up. Once the call is set up, the user
on the subscriber station 102 may be able to communi-
cate with the caller over the circuit-switched network 104.
[0031] Inanalternative embodiment of a wireless com-
munications system, Short Message Service (SMS) may
be used to enable circuit-switched calls during packet
data sessions with an active network connection. SMS
is a well known service that allows subscriber stations to
send and receive short text messages. FIG. 2 is a con-
ceptual block diagram of an 1S-95 wireless communica-
tions system utilizing SMS. In this system, the VMS 110
may notify the subscriber station 102 of an incoming cir-
cuit-switched call using SMS messages, thus eliminating
the need to register the subscriber station 102 with the
VMS 110.

[0032] Whenanincoming call from the circuit-switched
network 104 arrives at the MSC 108, the MSC 108 may
direct the appropriate BSC in the RAN 106 to page the
subscriber station 102. In the event that the subscriber
station 102 has an active network connection, the BSC
may send a busy signal to the MSC 108 indicating that
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the subscriber station 110 is unavailable to take the call.
[0033] In response to the busy signal, the MSC 108
may send a busy signal indication to the VMS 110 along
with the subscriber station’s telephone number. The tel-
ephone number may be used by the VMS 110 to access
a database (not shown) containing the SMS profile for
the subscriber station 102. If the SMS profile indicates
that circuit-switched calls are enabled during packet data
sessions for the subscriber station 102, the VMS 110
may send to the subscriber station 102 a SMS message
that contains a notification of the incoming call along with
caller identifier information. The SMS message may be
sent to the subscriber station 102 through a message
center (MC) 202. If, on the other hand, the SMS profile
indicates that the subscriber station 102 is unable to ac-
cept circuit-switched calls during packet data sessions,
the VMS 110 may direct the incoming call to the appro-
priate user mailbox.

[0034] Asdiscussed in greater detail earlier, the caller
information may be presented to the display (not shown)
on the subscriber station 102 so that the user can deter-
mine whether to accept the incoming call. Alternatively,
the subscriber station 102 may be preprogrammed to
accept allincoming circuit-switched calls. Either way, the
subscriber station 102 may be configured to send to the
VMS 110 a SMS message containing a reply indicating
whether the user accepts or rejects the call.

[0035] If the user rejects the incoming call, then the
VMS 110 may handle the call in the usual manner in
response to the reply. If, on the other hand, the user ac-
cepts the incoming voice call, a call-delivery signal may
be sent from the VMS 110 to the MSC 108. The PPP
session between the subscriber station 102 and the PD-
SN 114 may be released and a logical resource connec-
tion between the RAN 106 and the MSC 118 may be
established to support the call. The MSC 108 may then
page the subscriber station 102 triggering an exchange
of signaling messages to support call set-up. Once the
call is set up, the user on the subscriber station 102 may
be able to communicate with a caller over the circuit-
switched network 104.

[0036] The concept of circuit-switched call notification
during packet data sessions with active network connec-
tions may be extended across network boundaries. FIG.
3is aconceptual block diagram of an 1IS-95 wireless com-
munications system configured to support voice and
packet data services. The 1S-95 wireless communica-
tions system is shown with a number of networks. The
subscriber station 102 is shown moving through different
networks by a series of broken lines. The subscriber sta-
tion 102 is shown initially inits home network 302a, where
it may access the circuit-switched and packet-switched
networks by first registering within its home RAN 106a.
The registration process includes the transmission of a
system identification code (SID) from the home RAN 106
to the subscriber station 102 on a forward link overhead
channel. When the subscriber station 102 receives the
SID, it compares it to the SID programmed into the sub-
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scriber station 102. Ifthe SIDs match, the subscriber sta-
tion 102 knows that it is in communication with the RAN
106a from its home network 302a.

[0037] Once the subscriber station 102 receives the
SID, it may transmit a registration request to the home
RAN 106a. The registration request may be used to re-
port the location of the subscriber station 102 within the
home network 302a to the home MSC 108a. The home
MSC 108a may store this information in a database. The
database allows the MSC 108a to intelligently route calls
to the subscriber station 102 without having to page the
subscriber station 102 throughout the entire home net-
work 302a.

[0038] As the subscriber station 102 moves out of its
home network 302a and into anew serving network 302b,
it will generally need to register with that network. During
the registration process, the subscriber station 102 may
receive a SID from the serving RAN 106b. However, un-
like the registration process in the subscriber station’s
home network 302a, the SID from the serving RAN 106b
will not match the SID programmed into the subscriber
station 102. Because of the mismatch, the subscriber
station 102 will recognize that it is outside its home net-
work 302a and is roaming. The subscriber station 102
may then transmit a registration request to the serving
MSC 108b through the serving RAN 106b. The registra-
tion request may include the SID programmed into the
subscriber station 102. The SID provides an indication
to a serving MSC 108b that the subscriber station 102 is
roaming. The serving MSC 108b may use the SID to iden-
tify the home network 302a of the subscriber station 102.
The serving MSC 108b may then contact the home MSC
108a to report the location of the subscriber station 102
and verify that the subscriber station 102 is authorized
to operate within the serving network 302b. The location
of the subscriber station 102 may then be recorded to a
Home Location Register (HLR) 304 by the home MSC
108a. The HLR 304 may be used to track the subscriber
station 102 as it moves through the different networks.
[0039] Once the subscriber station 102 is registered
with the serving MSC 108b, it may access the packet-
switched network 112 by first establishing an air link with
the serving RAN 106b. A logical resource connection be-
tween the serving RAN 106b and a serving PDSN 114b
may be established. A data link may then be set up be-
tween the subscriber station 102 and the serving PDSN
114 in accordance with a PPP link layer protocol. Next,
the PPP link layer protocol may be used to negotiate an
Internet Protocol (IP) address to assign to the subscriber
station 102. Once an IP address is assigned, the sub-
scriber station 102 may communicate with the packet-
switched network 112 over a network connection.
[0040] Invarious embodiments of the communications
system in which the subscriber station 102 does not rely
on SMS messages for circuit-switched call notification,
the subscriber station 102 may need to register with its
home VMS 110a to receive such notifications. As indi-
cated earlier, the subscriber station 102 may be pre-con-
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figured with the IP address for its home VMS 110a. Al-
ternatively, the subscriber station 102 may be pre-con-
figured with the FQDN for its home VMS 110a, which
may be used to obtain the VMS’s IP address. Either way,
once the IP address for the home VMS 110a is known,
the subscriber station 102 may deliver a registration re-
quest to its home VMS 110a using the existing packet
data session between the subscriber station 102 and the
serving PDSN 114a. In this case, the serving PDSN 114b
acts as a router forwarding the registration request to the
PDSN 114a in the subscriber station’s home network.
The home PDSN 114a may then deliver the registration
request to the home VMS 110a.

[0041] The home VMS 110a may attempt to authenti-
cate the registration request using an independent
source, such as the AAA center 116 in the home network
302a. Assuming the AAA center 116 authenticates the
subscriber station 102, the AAA center 116 may access
internally stored user profile and QoS information to au-
thorize registration. If the AAA center 116 authorizes reg-
istration, a registration acknowledgement may be routed
back to the serving PDSN 114b and forwarded to the
subscriber station 102 using the existing packetdata ses-
sion. A secure connection may be established between
the subscriber station 102 and the home VMS 110a by
using session keys, or any other encryption methodolo-
gy. As part of the registration process, the subscriber
station 102 and the home VMS 110a may establish a
TCP session that allows reliable delivery of registration
messages as well as subsequent communications.
[0042] An incoming circuit-switched call for the sub-
scriber station 102 may be initially delivered to the MSC
108ain the subscriber station’s home network. When the
callis received, the home MSC 108a recognizes that the
intended subscriber station 102 is not registered in its
home network and consults the HLR 304 to determine
the location of the subscriber station 102. The HLR 304
responds by sending a signal to the home MSC 108a
indicating that the subscriber station 102 is in the serving
network 302b. Once the home MSC 108a receives this
information, it may reroute the incoming call to the MSC
108b in the serving network 302b.

[0043] The serving MSC 108b may be used to direct
the appropriate BSC in the serving RAN 106b to page
the subscriber station 102. APCF integrated into the BSC
may be used to determine whether the network connec-
tion is dormant. In the event that the network connection
is active, a busy signal may be sent back to the serving
MSC 108b indicating that the subscriber station 102 is
unavailable to take the call.

[0044] Inresponse tothe busy signal, the serving MSC
108b may send a busy signal indication to the home MSC
108a. The home MSC 108a may forward the busy signal
indication to the home VMS 110a along with the sub-
scriber station’s telephone number. The manner in which
the home VMS 110a processes this information may de-
pend on whether SMS messages are used to notify the
subscriber station 102 of the incoming call or whether
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the notification is sent over the existing packet data ses-
sion between the subscriber station 102 and the serving
PDSN 114b.

[0045] In the case where SMS messages are used,
the home VMS 110a may access an internal database
(not shown) containing the SMS profile for the subscriber
station 102. If the SMS profile indicates that circuit-
switched calls are enabled for the subscriber station 102,
the home VMS 110a may send a SMS message to the
subscriber station 102 that contains a notification for the
incoming call along with the caller identification informa-
tion. The notification may be routed from the home VMS
110a to a MC (not shown) in the subscriber station’s
home network 302a. The MC may consult the HLR 304
to determine the location of the subscriber station 102
and route the SMS message to the MSC 108b serving
that location. The serving MSC 108b may then deliver
the SMS message to the subscriber station 102 through
the serving RAN 1086.

[0046] In the embodiment shown in FIG. 3, the notifi-
cation message may be delivered to the subscriber sta-
tion 102 over the packet data session in the serving net-
work 302a. In this case, the home VMS 110a may use
the subscriber station’s telephone number to determine
whether it is registered to receive circuit-switched calls
during a packet data session with an active network con-
nection. If the telephone number is not registered, then
the home MSC 108a may reroute the call to the home
VMS 110a to be handled in the conventional fashion.
Conversely, if the telephone number is registered, the
home VMS 110a may be used to encrypt a circuit-
switched call notification message using the session key
and deliver the encrypted notification message to the
subscriber station 102 over the TCP session established
during registration. The subscriber station’s |IP address
may be appended to the notification message by the
home VMS 110b so that it may be routed to the serving
PDSN 114b and delivered to the subscriber station 102
over the existing packet data session.

[0047] A reply may be sent from the subscriber station
102 to the home VMS 110a in response to the voice call
notification using SMS messages or packet data servic-
es. The reply generated by the subscriber station 102
may indicate whether the user accepts or rejects the in-
coming call. If the subscriber station 102 rejects the in-
coming call, then the home VMS 110a may handle the
call in the usual manner in response to the reply. If, on
the other hand, the user accepts the incoming call, the
PPP session between the subscriber station 102 and the
serving PDSN 114a may be released and a logical re-
source connection established between the serving RAN
106b and the serving MSC 108b to support the call. A
call-delivery signal may be routed from the home VMS
110a through the home MSC 108a to the serving MSC
108b. In response to the call-delivery signal, the serving
MSC 108b may page the subscriber station 102 trigger-
ing an exchange of signaling messages to support call
set-up. Once the call is set up, the user on the subscriber
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station 102 may be able to communicate through the
serving MSC 108b with the caller over the circuit-
switched network 104.

[0048] FIG. 4 is aconceptual blockdiagram illustrating
one possible configuration of the subscriber station 102.
As those skilled in the art will appreciate, the precise con-
figuration of the subscriber station 102 may vary depend-
ing on the specific application and the overall design con-
straints. For the purposes of clarity and completeness,
the various inventive concepts will be described in the
context of a CDMA subscriber station, however, such
inventive concepts are likewise suitable for use in various
other communication devices. Accordingly, any refer-
ence to a CDMA subscriber station is intended only to
illustrate the various aspects of the present invention,
with the understanding that such aspects have a wide
range of applications.

[0049] The subscriber station 102 may be implement-
ed with a software based processor, or any other config-
uration known in the art. An example of the hardware
configuration for a software based processor is shown in
FIG. 4. The processor has a microprocessor 402 at its
core withmemory 404. The microprocessor 402 may pro-
vide a platform to run software programs that, among
other things, manage access to the circuit-switched and
packet-switched networks. In packet-switched applica-
tions, the microprocessor 402 may be responsible for
creating, maintaining and terminating the packet data
session with the appropriate PDSN.

[0050] The subscriber station 104 may also include
various user interfaces 406 such as audio circuits, key-
pads, displays, ringers, vibrators, and the like. The user
interfaces 406 are generally used to support voice and
low rate data communications across a circuit-switched
network. The user interfaces 406 may also be used to
support a high speed connection to a packet-switched
network, such as the case may be with an integrated web
browser. In some embodiments, a local interface (not
shown) may be provided to support a high speed con-
nection between a remote network node and the packet-
switched network.

[0051] A digital signal processor (DSP) 408 may be
implemented with an embedded communications soft-
ware layer which runs application specific algorithms to
reduce the processing demands on the microprocessor
402. By way of example, during a packet data session
with an active network connection, the DSP 408 may be
used to encode and modulate data from the keypad (not
shown), and to combine this data with various control
channels before transmission through an analog front
end (AFE) 410 over the reverse link. The DSP 408 may
also be used to decode and demodulate forward link data
received from the AFE 410 and extract the various control
channels before presenting the data to the display (not
shown). The software layer may also be used to interface
the DSP hardware to the microprocessor 402 and may
provide low level services such as allocation of resources
to allow the higher level software programs to run.
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[0052] When poweris initially applied to the subscriber
station, the microprocessor 402 may be used to monitor
the control channels for a pilot signal from a RAN (not
shown). Once the microprocessor 402 detects a pilot sig-
nal, it may acquire the necessary timing information and
register with the RAN. The subscriber station 102 may
then access the circuit-switched and packet-switched
networks (not shown).

[0053] In at least one embodiment of the subscriber
station 102, the microprocessor 402 may be configured
to register with the VMS (not shown) in its home network
to receive voice-switched calls once a packet data ses-
sion has begun. Using dedicated control channels, the
microprocessor 402 may negotiate a session key with
the VMS and establish a TCP connection ensure reliable
delivery of registration messages as well as subsequent
communications to the VMS. The encryption functions
may be performed by the microprocessor 402, or alter-
natively off-loaded to the DSP 408.

[0054] As explained in the preceding paragraphs, the
DSP 408 may be used to extract the control channels
from the forward link transmission and provide them to
the microprocessor 402. The microprocessor 402 may
be configured to monitor one or more control channels
for a notification that an incoming circuit-switched call
has arrived. The notification may be sentto the subscriber
station 102 over the packet data session, or alternatively,
using SMS messaging. The notification may include call-
er information identification, which may be provided to
the display for presentation to the user. The user may
then use the keypad to signal to the microprocessor 402
whether the call should be accepted or rejected. Alter-
natively, the microprocessor 402 may be configured to
automatically accept the circuit-switched call. Either way,
areply may be generated by the microprocessor 402 and
sent to the VMS. The reply may be encrypted by the
microprocessor 402 or the DSP 408 and routed to the
VMS over the TCP session. Alternatively, the reply may
be sent back to the VMS using SMS messaging. If the
microprocessor 402 accepts the call, either because itis
configured to accept the call or in response to the keypad
entries, the microprocessor 402 may then terminate the
packet data session and exchange signals with the MSC
to support call set up.

[0055] The various illustrative logical blocks, modules,
and circuits described in connection with the embodi-
ments disclosed herein may be implemented or per-
formed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated cir-
cuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or tran-
sistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions de-
scribed herein. A general-purpose processor may be a
microprocessor, butin the alternative, the processor may
be any conventional processor, controller, microcontrol-
ler, or state machine. A processor may also be imple-
mented as a combination of computing devices, e.g., a
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combination of a DSP and a microprocessor, a plurality
of microprocessors, one or more microprocessors in con-
junction with a DSP core, or any other such configuration.
[0056] The methods or algorithms described in con-
nection with the embodiments disclosed herein may be
embodied directly in hardware, in a software module ex-
ecuted by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash mem-
ory, ROM memory, EPROM memory, EEPROM memo-
ry, registers, hard disk, a removable disk, a CD-ROM, or
any other form of storage medium known in the art. A
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.
The processor and the storage medium may reside in an
ASIC. The ASIC may reside in the subscriber station, or
elsewhere. In the alternative, the processor and the stor-
age medium may reside as discrete components in the
subscriber station, or elsewhere in an access network.
[0057] The previous description of the disclosed em-
bodiments is provided to enable any person skilled in the
art to make or use the present invention. to

Claims
1. A method of wireless communications, comprising:

establishing a packet data session from a wire-
less communications device (102) to support a
network connection to a packet-switched net-
work (112); and characterized in that it further
comprises

receiving a notification from a voice message
server (110) at the wireless communications de-
vice (102) of an incoming call from a circuit-
switched network (104) while the network con-
nection is active.

2. The method of claim 1 further comprising receiving
the notification at the wireless communications de-
vice (102) over the packet data session.

3. The method of claim 2 further comprising registering
from the wireless communications device (102) over
the packet data session with the voice message
server (110) to receive the notification.

4. The method of claim 3 wherein the registration com-
prises communicating from the wireless communi-
cations device (102) with the voice message server
(110) using a session key.

5. The method of claim 3 wherein the registration com-
prises communication from the wireless communi-
cations device (102) with the voice message server
(110) over a transport control protocol session.
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1.

12.

13.

14.

15.

16.

The method of claim 1 further comprising terminating
the packet data session in response to the notifica-
tion of the incoming call, and accepting the incoming
call from the circuit-switched network (104).

The method of claim 6 wherein the acceptance of
the incoming call comprises establishing a connec-
tion with a mobile switching center (108) to support
the incoming call.

The method of claim 1 further comprising sending a
reply from the wireless communications device (102)
to the voice message server (110) inresponse to the
notification.

The method of claim 8 wherein the reply is sent over
the packet data session.

The method of claim 1 further comprising terminating
the packet data session in response to the notifica-
tion, and establishing a connection with a mobile
switching center (108) to support the incoming call.

A wireless communications device (102), compris-
ing:

a processor (402) configured to establish a
packet data session to support a network con-
nection to a packet-switched network (112), and
characterized in that the processor is further
configured to receive a notification from a voice
message server (110) of an incoming call from
a circuit-switched network (104) while the net-
work connection is active.

The wireless communications device (102) of claim
11 wherein the processor (402) is further configured
to receive the notification over the packet data ses-
sion.

The wireless communications device (102) of claim
12 wherein the processor (402) is further configured
toregister over the packet data session with the voice
message server (110) to receive the notification.

The wireless communications device (102) of claim
13 wherein the processor (402) is further configured
to register with the voice message server (110) using
a session key.

The wireless communications device (102) of claim
13 wherein the processor (402) is further configured
to register with the voice message server (110) over
a transport control protocol session.

The wireless communications device (102) of claim
11 wherein the processor (402) is further configured
to terminate the packet data session in response to
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the notification, and accept the incoming call from
the circuit-switched network (104).

The wireless communications device (102) of claim
16 wherein the processor (402) is further configured
to accept the incoming call by establishing a connec-
tion with a mobile switching center (108) to support
the incoming call.

The wireless communications device (102) of claim
11 wherein the processor (402) is further configured
to send areply to the voice message server (110) in
response to the notification.

The wireless communications device (102) of claim
18 wherein the processor (402) is further configured
to send the reply over the packet data session.

The wireless communications device (102) of claim
11 wherein the processor is further configured to ter-
minate the packet data session in response to the
notification, and establish a connection with a mobile
switching center to support the incoming call.

A method of wireless communications, comprising:

establishing a packet data session between a
wireless communications device (102) and a
packetdata serving node (114) to support a net-
work connection with a packet-switched network
(112); and characterized in that it further com-
prises

routing a notification of an incoming circuit-
switched call from a voice message server (110)
to the wireless communications device (102)
while the network connection is active.

The method of claim 21 wherein the notification is
sent over the packet data session between the wire-
less communications device (102) and the packet
data serving node (114).

The method of claim 22 further comprising register-
ing the wireless communications device (102) with
the voice message server (110) to receive the noti-
fication, the registration of the wireless communica-
tions device (102) occurring over the packet data
session between the wireless communications de-
vice (102) and the packet data serving node (114).

The method of claim 21 further comprising terminat-
ing the packet data session between the wireless
communications device (102) and the packet data
serving node (114) in response to the notification,
and establishing a connection between the wireless
communications device (102) and a mobile switch-
ing center (108) to support the incoming call.
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The method of claim 21 further comprising receiving
the incoming call at a mobile switching center (108)
while the network connection is active, routing a sig-
nal from the mobile switching center (108) to the
voice message server (110) indicating that the wire-
less communications device (102) is unavailable, the
receipt of the signal at the voice message server
(110) prompting the routing of the notification from
the voice message server (110) to the wireless com-
munications device (102), the method further com-
prising routing a reply from the wireless communi-
cations device (102) to the voice message server
(110), and signaling the mobile switching center
(108) from the voice message server (110) to deliver
the incoming call to the wireless communications de-
vice (102) in response to the reply.

A method of communications, comprising:

operating a wireless communications device
(102) in a serving network (302B), the wireless
communications device (102) being assigned to
a home network (302A) different from the serv-
ing network (302B);

establishing a packet data session between the
wireless communications device (102) and a
packet data serving node (114B) in the serving
network (302B) to support a network connection
with a packet-switched network (112); and char-
acterized in that it further comprises

routing a notification of an incoming circuit-
switched call from a voice message server
(110A) in the home network (302A) to the wire-
less communications device (102) while the net-
work connection is active.

The method of claim 26 wherein the notification is
routed over a packet data session between the wire-
less communications device (102) and a packet data
serving node (114B) in the serving network (302B).

The method of claim 27 further comprising register-
ing the wireless communications device (102) with
the voice message server (110) in the home network
(302A) to receive the notification, the registration of
the wireless device occurring over the packet data
session between the wireless communications de-
vice (102) and the packet data serving node (114B)
in the serving network (302B).

The method of claim 26 further comprising terminat-
ing the packet data session between the wireless
communications device (102) and the packet data
serving node (114B) in the serving network (302B)in
response to the notification, and establishing a con-
nection between the wireless communications de-
vice (102) and a mobile switching center (108) in the
serving network (302B) to support the incoming call.



19 EP 1 656 813 B1

30. The method of claim 26 further comprising receiving

the incoming call at a mobile switching center (108A)
in the home network (302A) while the network con-
nection is active, routing a signal from the mobile
switching center (108A) in the home network (302A)
to the voice message server (110A) in the home net-
work (302A) indicating that the wireless communi-
cations device (102) is unavailable, the receipt of the
signal at the voice message server (110A) in the
home network (302A) prompting the routing of the
notification of the incoming call from the voice mes-
sage server (110A) in the home network (302A) to
the wireless communications device (102), the meth-
od further comprising routing a reply from the wire-
less communications device (102) to the voice mes-
sage server (110A) in the home network (302A), and
signaling the mobile switching center (108B) in the
serving network (302B) from the voice message
server in the serving network (302B) to deliver the
incoming call to the wireless communications device
(102) in response to the reply.

Patentanspriiche

Ein Verfahren fur Drahtloskommunikationen, das
Folgendes aufweist:

Einrichten einer Paketdatensitzung von einer
Drahtloskommunikationseinrichtung (102) zum
Unterstitzen einer Netzwerkverbindung mit ei-
nem paketvermittelten Netzwerk (112); und das
dadurch gekennzeichnet ist, dass es weiter
Folgendes aufweist:

Empfangen einer Benachrichtigung von ei-
nem Sprachnachrichtenserver (110) an der
Drahtloskommunikationseinrichtung (102)
Uiber einen ankommenden Anruf von einem
leitungsvermittelten Netzwerk (104), wah-
rend die Netzwerkverbindung aktiv ist.

Verfahren nach Anspruch 1, das weiter Empfangen
der Benachrichtigung an der Drahtloskommunikati-
onseinrichtung (102) Uber die Paketdatensitzung
aufweist.

Verfahren nach Anspruch 2, das weiter Registrieren
von der Drahtloskommunikationseinrichtung (102)
Uber die Paketdatensitzung bei dem Sprachnach-
richtenserver (110) aufweist, um die Benachrichti-
gung zu empfangen.

Verfahren nach Anspruch 3, wobei die Registrierung
Kommunizieren, von der Drahtloskommunikati-
onseinrichtung (102) mit dem Sprachnachrichten-
server (110) unter Verwendung eines Sitzungs-
schliissels aufweist.
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Verfahren nach Anspruch 3, wobei die Registrierung
Kommunikation von der Drahtloskommunikati-
onseinrichtung (102) mit dem Sprachnachrichten-
server (110) Uber eine Transportsteuerprotokollsit-
zung aufweist.

Verfahren nach Anspruch 1, das weiter Beenden der
Paketdatensitzung ansprechend auf die Benach-
richtigung Uber den ankommenden Anruf aufweist,
und Annehmen des ankommenden Anrufs von dem
leitungsvermittelten Netzwerk (104).

Verfahren nach Anspruch 6, wobei das Annehmen
des ankommenden Anrufs Einrichten einer Verbin-
dung mit einer Mobilvermittlungsstelle (108) zum
Unterstitzen des ankommenden Anrufs aufweist.

Verfahren nach Anspruch 1, das weiter Senden einer
Antwort von der Drahtloskommunikationseinrich-
tung (102) an den Sprachnachrichtenserver (110)
ansprechend auf die Benachrichtigung aufweist.

Verfahren nach Anspruch 8, wobei die Antwort tber
die Paketdatensitzung gesendet wird.

Verfahren nach Anspruch 1, das weiter Beenden der
Paketdatensitzung ansprechend auf die Benach-
richtigung aufweist, und Einrichten einer Verbindung
mit einer Mobilvermittlungsstelle (108), um den an-
kommenden Anruf zu unterstiitzen.

Eine Drahtloskommunikationseinrichtung (102), die
Folgendes aufweist:

einen Prozessor (402), der konfiguriert ist zum
Einrichten einer Paketdatensitzung, um eine
Netzwerkverbindung mit einem paketvermittel-
ten Netzwerk (112) zu unterstitzen, und die da-
durch gekennzeichnetist,dass derProzessor
weiter konfiguriert ist zum Empfangen einer Be-
nachrichtigung von einem Sprachnachrichten-
server (110) Uber einen ankommenden Anruf
von einem leitungsvermittelten Netzwerk (104),
wahrend die Netzwerkverbindung aktiv ist.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 11, wobei der Prozessor (402) weiter konfi-
guriert ist zum Empfangen der Benachrichtigung
Uiber die Paketdatensitzung.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 12, wobei der Prozessor (402) weiter konfi-
guriert ist, sich Uber die Paketdatensitzung bei dem
Sprachnachrichtenserver (110) zu registrieren, um
die Benachrichtigung zu empfangen.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 13, wobei der Prozessor (402) weiter konfi-
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guriert ist, sich bei dem Sprachnachrichtenserver
(110) unter Verwendung eines Sitzungsschlissels
zu registrieren.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 13, wobei der Prozessor (402) weiter konfi-
guriert ist, sich bei dem Sprachnachrichtenserver
(110) Uber eine Transportsteuerprotokollsitzung zu
registrieren.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 11, wobei der Prozessor (402) weiter konfi-
guriert ist, die Paketdatensitzung ansprechend auf
die Benachrichtigung zu beenden, und den ankom-
menden Anruf von dem leitungsvermittelten Netz-
werk (104) anzunehmen.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 16, wobei der Prozessor (402) weiter konfi-
guriertistzum Annehmen desankommenden Anrufs
durch Einrichten einer Verbindung mit einer Mobil-
vermittlungsstelle (108), um den ankommenden An-
ruf zu unterstitzen.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 11, wobei der Prozessor (402) weiter konfi-
guriertist zum Senden einer Antwort an den Sprach-
nachrichtenserver (110) ansprechend auf die Be-
nachrichtigung.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 18, wobei der Prozessor (402) weiter konfi-
guriert ist zum Senden der Antwort Uber die Paket-
datensitzung.

Drahtloskommunikationseinrichtung (102) nach An-
spruch 11, wobei der Prozessor weiter konfiguriert
ist zum Beenden der Paketdatensitzung anspre-
chend auf die Benachrichtigung und zum Einrichten
einer Verbindung mit einer Mobilvermittlungsstelle,
um den ankommenden Anruf zu unterstiitzen.

Ein Verfahren fur Drahtloskommunikationen, das
Folgendes aufweist:

Einrichten einer Paketdatensitzung zwischen
einer Drahtloskommunikationseinrichtung
(102) und einem Paketdatenversorgungskno-
ten (114), um eine Netzwerkverbindung mit ei-
nem paketvermittelten Netzwerk (112) zu unter-
stitzen; und das dadurch gekennzeichnet ist,
dass es weiter Folgendes aufweist:

Weiterleiten einer Benachrichtigung Uber
einen ankommenden, leitungsvermittelten
Anruf von einem Sprachnachrichtenserver
(110) an die Drahtloskommunikationsein-
richtung (102), wahrend die Netzwerkver-
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22,

23.

24,

25.

26.

22
bindung aktiv ist.

Verfahren nach Anspruch 21, wobei die Benachrich-
tigung Uber die Paketdatensitzung zwischen der
Drahtloskommunikationseinrichtung (102) und dem
Paketdatenversorgungsknoten (114)gesendetwird.

Verfahren nach Anspruch 22, das weiter Registrie-
ren der Drahtloskommunikationseinrichtung (102)
bei dem Sprachnachrichtenserver (110) aufweist,
um die Benachrichtigung zu empfangen, wobei die
Registrierung der Drahtloskommunikationseinrich-
tung (102) Uber die Paketdatensitzung zwischen der
Drahtloskommunikationseinrichtung (102) und dem
Paketdatenversorgungsknoten (114) auftritt.

Verfahren nach Anspruch 21, das weiter Beenden
der Paketdatensitzung zwischen der Drahtloskom-
munikationseinrichtung (102) und dem Paketdaten-
versorgungsknoten (114) ansprechend auf die Be-
nachrichtigung und Einrichten einer Verbindung zwi-
schen der Drahtloskommunikationseinrichtung
(102) und einer Mobilvermittlungsstelle (108) auf-
weist, um den ankommenden Anruf zu unterstitzen.

Verfahren nach Anspruch 21, das weiter Folgendes
aufweist; Empfangen des ankommenden Anrufs bei
einer Mobilvermittlungsstelle (108), wahrend die
Netzwerkverbindung aktiv ist, Weiterleiten eines Si-
gnals von der Mobilvermittlungsstelle (108) an den
Sprachnachrichtenserver (110), das anzeigt, dass
die Drahtloskommunikationseinrichtung (102) nicht
verfugbar ist, wobei der Empfang des Signals an
dem Sprachnachrichtenserver (110) das Weiterlei-
ten der Benachrichtigung von dem Sprachnachrich-
tenserver (110) an die Drahtloskommunikationsein-
richtung (102) auslést, wobei das Verfahren weiter
Weiterleiten einer Antwort von der Drahtloskommu-
nikationseinrichtung (102) an den Sprachnachrich-
tenserver (110) aufweist, und Signalisieren der Mo-
bilvermittlungsstelle (108) von dem Sprachnachrich-
tenserver (110), den ankommenden Anruf an die
Drahtloskommunikationseinrichtung (102) anspre-
chend auf die Antwort zu liefern.

Ein Verfahren fir Kommunikationen, das Folgendes
aufweist:

Betreiben einer Drahtloskommunikationsein-
richtung (102) in einem versorgenden Netzwerk
(302B), wobei die Drahtloskommunikationsein-
richtung (102) einem Heimnetzwerk (302A) zu-
gewiesen ist, das sich von dem versorgenden
Netzwerk (302B) unterscheidet;

Einrichten einer Paketdatensitzung zwischen
der Drahtloskommunikationseinrichtung (102)
und einem Paketdatenversorgungsknoten
(114B) in dem versorgenden Netzwerk (302B)



27.

28.

29.

30.
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zum Unterstitzen einer Netzwerkverbindung
mit einem paketvermittelten Netzwerk (112);
und das dadurch gekennzeichnet ist, dass es
weiter Folgendes aufweist:

Weiterleiten einer Benachrichtigung Uber
einen ankommenden, leitungsvermittelten
Anruf von einem Sprachnachrichtenserver
(110A) in dem Heimnetzwerk (302A) andie
Drahtloskommunikationseinrichtung (102),
wahrend die Netzwerkverbindung aktiv ist.

Verfahren nach Anspruch 26, wobei die Benachrich-
tigung Uber eine Paketdatensitzung zwischen der
Drahtloskommunikationseinrichtung (102) und ei-
nem Paketdatenversorgungsknoten (114B) in dem
versorgenden Netzwerk (302B) weitergeleitet wird.

Verfahren nach Anspruch 27, das weiter Registrie-
ren der Drahtloskommunikationseinrichtung (102)
bei dem Sprachnachrichtenserver (110) in dem
Heimnetzwerk (302A) zum Empfangen der Benach-
richtigung aufweist, wobei das Registrieren der
Drahtloseinrichtung Uiber die Paketdatensitzung zwi-
schen der Drahtloskommunikationseinrichtung
(102) und dem Paketdatenversorgungsknoten
(114B) in dem versorgenden Netzwerk (302B) auf-
tritt.

Verfahren nach Anspruch 26, das weiter Beenden
der Paketdatensitzung zwischen der Drahtloskom-
munikationseinrichtung (102) und dem Paketdaten-
versorgungsknoten (114B) in dem versorgenden
Netzwerk (302B) ansprechend auf die Benachrich-
tigung, und Einrichten einer Verbindung zwischen
der Drahtloskommunikationseinrichtung (102) und
einer Mobilvermittlungsstelle (108) in dem versor-
genden Netzwerk (302B) aufweist, um den ankom-
menden Anruf zu unterstiitzen.

Verfahren nach Anspruch 26, das weiter Folgendes
aufweist: Empfangen des ankommenden Anrufs an
einer Mobilvermittlungsstelle (108A) in dem Heim-
netzwerk (302A), wahrend die Netzwerkverbindung
aktiv ist, Weiterleiten eines Signals von der Mobil-
vermittlungsstelle (108A) in dem Heimnetzwerk
(302A) an den Sprachnachrichtenserver (110A) in
dem Heimnetzwerk (302A), das anzeigt, dass die
Drahtloskommunikationseinrichtung (102) nicht ver-
flgbar ist, wobei der Empfang des Signals an dem
Sprachnachrichtenserver (110A) in dem Heimnetz-
werk (302A) das Weiterleiten der Benachrichtigung
des ankommenden Anrufs von dem Sprachnach-
richtenserver (110A) in dem Heimnetzwerk (302A)
an die Drahtloskommunikationseinrichtung (102)
ausldst, wobei das Verfahren weiter Folgendes auf-
weist: Weiterleiten einer Antwort von der Drahtlos-
kommunikationseinrichtung (102) an den Sprach-
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nachrichtenserver (110A) in dem Heimnetzwerk
(302A) und Signalisieren der Mobilvermittlungsstelle
(108B) in dem versorgenden Netzwerk (302B), von
dem Sprachnachrichtenserverin dem versorgenden
Netzwerk (302B), den ankommenden Anruf an die
Drahtloskommunikationseinrichtung (102) anspre-
chend auf die Antwort zu liefern.

Revendications

Procédé de communication sans fil, comprenant :

établir une session de paquets de données a
partir d’'un dispositif de communication sans fil
(102) pour prendre en charge une connexion
réseau a un réseau a commutation de paquets
(112) ; et caractérisé en ce qu’il comprend en
outre

recevoir, au niveau du dispositif de communica-
tion sans fil (102), une notification a partir d’'un
serveur de messagerie vocale (110) d’'un appel
entrant provenant d’un réseau a commutation
de circuits (104) pendant que la connexion ré-
seau est active.

Procédé selon la revendication 1, comprenant en
outre la réception de la notification au niveau du dis-
positif de communication sans fil (102) au cours de
la session de paquets de données.

Procédé selon la revendication 2, comprenant en
outre un enregistrement a partir du dispositif de com-
munication sans fil (102) au cours de la session de
paquets de données auprés duserveur de messa-
gerie vocale (110) pour recevoir la notification.

Procédé selon la revendication 3, dans lequel I'en-
registrement comprend une communication a partir
du dispositif de communication sans fil (102) avec
le serveur de messagerie vocale (110) en utilisant
une clé de session.

Procédé selon la revendication 3, dans lequel I'en-
registrement comprend une communication a partir
du dispositif de communication sans fil (102) avec
le serveur de messagerie vocale (110) au cours
d’une session de protocole de contrdle de transport.

Procédé selon la revendication 1, comprenant en
outre la terminaison de la session de paquets de
données en réponse a la notification de I'appel en-
trant, et 'acceptation de I'appel entrant provenantdu
réseau a commutation de circuits (104).

Procédé selon la revendication 6, dans lequel I'ac-
ceptation de I'appel entrant comprend I'établisse-
ment d’une connexion avec un centre de commuta-



10.

11.

12.

13.

14.

15.

16.

25

tiondu service mobile (108) pour prendre en charge
I'appel entrant.

Procédé selon la revendication 1, comprenant en
outre 'envoi d’une réponse a partir du dispositif de
communication sans fil (102) vers le serveur de mes-
sagerie vocale (110) en réponse a la notification.

Procédé selon la revendication 8, dans lequel la ré-
ponse est envoyée au cours de la session de pa-
quets de données.

Procédé selon la revendication 1, comprenant en
outre la terminaison de la session de paquets de
données en réponse a la notification, et I'établisse-
ment d’une connexion avec un centre de commuta-
tion du service mobile (108) pour prendre en charge
I'appel entrant.

Dispositif de communication sans il
comprenant :

(102),

un processeur (402) agencé pour établir une
session de paquets de données pour prendre
en charge une connexion réseau a un réseau a
commutation de paquets (112), et caractérisé
en ce que le processeur est en outre agencé
pour recevoir une notification a partir d’un ser-
veur de messagerie vocale (110) d’'un appel en-
trant provenant d’'un réseau a commutation de
circuits (104) pendant que la connexion réseau
est active.

Dispositif de communication sans fil (102) selon la
revendication 11, dans lequel le processeur (402)
est en outre agencé pour recevoir la notification au
cours de la session de paquets de données.

Dispositif de communication sans fil (102) selon la
revendication 12, dans lequel le processeur (402)
est en outre agencé pour s’enregistrer au cours de
la session de paquets de données auprés duserveur
de messagerie vocale (110) pour recevoir la notifi-
cation.

Dispositif de communication sans fil (102) selon la
revendication 13, dans lequel le processeur (402)
est en outre agencé pour s’enregistrer auprés du
serveur de messagerie vocale (110) en utilisant une
clé de session.

Dispositif de communication sans fil (102) selon la
revendication 13, dans lequel le processeur (402)
est en outre agencé pour s’enregistrer auprés du
serveur de messagerievocale (110) au cours d’une
session de protocole de contrble de transport.

Dispositif de communication sans fil (102) selon la
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17.

18.

19.

20.

21.

22,

23.

26

revendication 11, dans lequel le processeur (402)
est en outre agencé pour mettre fin a la session de
paquets de données en réponse a la notification, et
accepter 'appel entrant provenant du réseau a com-
mutation de circuits (104).

Dispositif de communication sans fil (102) selon la
revendication 16, dans lequel le processeur (402)
est en outre agencé pouraccepter 'appel entrant en
établissant une connexion avec un centre de com-
mutation du service mobile (108) pour prendre en
charge l'appel entrant.

Dispositif de communication sans fil (102) selon la
revendication 11, dans lequel le processeur (402)
est en outre agencé pour envoyer une réponse au
serveur de messagerie vocale (110) en réponse a
la notification.

Dispositif de communication sans fil (102) selon la
revendication 18, dans lequel le processeur (402)
est en outre agencé pour envoyer la réponse au
cours de la session de paquets de données.

Dispositif de communication sans fil (102) selon la
revendication 11, dans lequel le processeur est en
outre agencé pour mettre fin a la session de paquets
de données en réponse a la notification, et établir
une connexion avec un centre de commutation du
service mobile pour prendre en charge I'appel en-
trant.

Procédé de communication sans fil, comprenant :

établirune sessionde paquetsdedonnées entre
un dispositif de communication sans fil (102) et
un noeud de desserte de paquets de données
(114) pour prendre en charge une connexion
réseau avec un réseau a commutation de pa-
quets (112) ; et caractérisé en ce qu’il com-
prend en outre

acheminer une notification d’'un appela commu-
tation de circuits entrant a partir d’'un serveur de
messagerie vocale (110) vers le dispositif de
communication sans fil (102) pendant que la
connexion réseau est active.

Procédé selon la revendication 21, dans lequel la
notification est envoyée au cours de la session de
paquets de données entre le dispositif de communi-
cation sans fil (102) et le noeud de desserte de pa-
quets de données (114).

Procédé selon la revendication 22, comprenant en
outre un enregistrement du dispositif de communi-
cation sans fil (102) auprés du serveur de message-
rie vocale (110) pour recevoir la notification, I'enre-
gistrement du dispositif de communication sans fil



24.

25.

26.

27.

27

(102) survenant au cours de la session de paquets
de données entre le dispositif de communication
sans fil (102) et le noeud de desserte de paquets de
données (114).

Procédé selon la revendication 21, comprenant en
outre la terminaison de la session de paquets de
données entre le dispositif de communication sans
fil (102) et le noeud de desserte de paquets de don-
nées (114) en réponse a la notification, et I'établis-
sement d’une connexion entre le dispositif de com-
munication sans fil (102) et un centre de commuta-
tion du service mobile (108) pour prendre en charge
I'appel entrant.

Procédé selon la revendication 21, comprenant en
outre la réception de I'appel entrant au niveau d’un
centre de commutation du service mobile (108) pen-
dant que la connexion réseau est active, 'achemi-
nementd’unsignal a partir du centre de commutation
du service mobile (108) vers le serveur de messa-
gerie vocale (110) indiquant que le dispositif de com-
munication sans fil (102) est non disponible, la ré-
ception du signal au niveau du serveur de messa-
gerie vocale (110) invitant a 'acheminement de la
notification a partir du serveur de messagerie vocale
(110) vers le dispositif de communication sans fil
(102), le procédé comprenant en outre 'achemine-
ment d’'une réponse a partir du dispositif de commu-
nication sans fil (102) vers le serveur de messagerie
vocale (110), et une signalisation au centre de com-
mutation du service mobile (108) a partir du serveur
de messagerie vocale (110) pour délivrer 'appel en-
trant audispositif de communication sans fil (102) en
réponse a ladite réponse.

Procédé de communication, comprenant :

actionner un dispositif de communication sans
fil (102) dans un réseau de desserte (302B), le
dispositif de communication sans fil (102) étant
affecté a un réseau de domicile (302A) différent
du réseau de desserte (302B) ;

établirune session de paquets dedonnées entre
le dispositif de communication sans fil (102) et
un noeud de dessertede paquets de données
(114B) dans le réseau de desserte (302B) pour
prendre en charge une connexion réseau avec
un réseau a commutation de paquets (112) ; et
caractérisé en ce qu’il comprend en outre
acheminer une notification d’'un appel a commu-
tation de circuitsentrant & partir d’'un serveur de
messagerie vocale (110A) dans le réseau de
domicile (302A) vers le dispositif de communi-
cation sans fil (102) pendant que la connexion
réseau est active.

Procédé selon la revendication 26, dans lequel la

10

15

20

25

30

35

40

45

50

55

15

EP 1 656 813 B1

28.

29.

30.

28

notification est acheminée au cours d’une session
de paquets de données entre le dispositif de com-
munication sans fil (102) et un noeud de desserte
de paquets de données (114B) dans le réseau de
desserte (302B).

Procédé selon la revendication 27, comprenant en
outre 'enregistrement du dispositif de communica-
tion sans fil (102) auprés du serveur de messagerie
vocale (110) dans le réseau de domicile (302A) pour
recevoir la notification, I'enregistrement du dispositif
sans fil survenant au cours de la session de paquets
de données entre le dispositif de communication
sans fil (102) et le noeud de desserte de paquets de
données (114B) dans le réseau de desserte (302B).

Procédé selon la revendication 26, comprenant en
outre la terminaison de la session de paquets de
données entre le dispositif de communication sans
fil (102) et le noeud de desserte de paquets de don-
nées (114B) dans le réseau de desserte (302B) en
réponse a la notification, et I'établissement d’une
connexion entre le dispositif de communication sans
fil (102) et un centre de commutation du service mo-
bile (108) dans le réseau de desserte (302B) pour
prendre en charge 'appel entrant.

Procédé selon la revendication 26, comprenant en
outre la réception de I'appel entrant au niveau d’un
centre de commutation du service mobile (108A)
dans le réseau de domicile (302A) pendant que la
connexion réseau est active, 'acheminement d’'un
signal a partir du centre de commutation du service
mobile (108A) dans le réseau de domicile (302A)
vers le serveur de messagerie vocale (110A) dans
le réseau de domicile (302A) indiquant que le dispo-
sitif de communication sans fil (102) est non dispo-
nible, la réception du signal au niveau du serveur de
messagerie vocale (110A) dans le réseau de domi-
cile (302A) invitant a 'acheminement de la notifica-
tion de I'appel entrant a partir du serveur de messa-
gerie vocale (110A) dans le réseau de domicile
(302A) vers le dispositif de communication sans fil
(102), le procédé comprenant en outre 'achemine-
ment d’'une réponse a partir du dispositif de commu-
nication sans fil (102) vers le serveur de messagerie
vocale (110A) dans le réseau de domicile (302A), et
une signalisation au centre de commutation du ser-
vice mobile (108B) dans le réseau de desserte
(302B) a partir du serveur de messagerie vocale
dans leréseaude desserte (302B) pour délivrer I'ap-
pel entrant audispositif de communication sans fil
(102) en réponse a ladite réponse.
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1. Verotek notkil kommunikicits elisrds, amely tartalmgam
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timogatasara,
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kanfigurdlve, hogy sosaimag adat Glactah réven rogisatrdiion a hangiizenst kiszoledlondt {110}, hopy megkapis

e Srtesingt,
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konfigunthen, hogy egy Bidsszak kules hasantlatival repleatraljon 2 hangiizenet Karolgdlanal {1104

18, A 13, ipdoypont szerinti wveretsk nalkil komrountkanids sszkdz (102), shol 3 procssazor (402) Gry van to-
viabld Konflgurdhar, hogy egy ceallivdsvezsnld protokoll Gidsssak révér regisztrilion 8 hangbenet Kaeslpdidndl

{110}

18 & 11, igenypont sherinit vezetdk ndlkol konminikScing esskdr {102}, abol o processaor (B3} Ggy van fo+
wabba kanfigurdive, bogy g detesitdsre vibisdtppen bafejere & csomag adat Blésszakot, ¢s fogadia &

vonatkaposolt h3loxad (104) 2 haided hivdst

7, A 18 igénypont srerintl vereték ndikil kommunikacids aakdz {(103); shol & procssseor Ggy van tovahbd
kenfiguraba, bogy @ bejded bivdst day fogadia, bogy sy kaposolatol hor Mtrsoegy niobil kapesolokdspanits!
{108) 3 bejtvd hivds tdmogatésins.

18, A 11 ighnyport smtintl weental ndlhih kommunikdnids asekde (103), shol & provessror (403} tay van o

wsbbs bendisurdive, biogyar rtesiegre valasrka poen ery valaset kldion a hanglisenet kiszolgaldhoz {110}

38, & 18 igtnypont szerintl vereték nitkill kommuntkacids esikoz {163, who!l & processzor 902} By van toe

26 A L ipdnypont searintt veretel nélhlll kommunikacids eszktz {102} ahol a processzor Gy van tovibhd
konfigeralva, bogy ax drtesitesrs valassképpen Befelorre 3 surnag adat Dldsszakot s kaptsolatot idtesltsen gy

mobif kapcsolékSeponital 3 beivud hivls tdmagsniadrs
21 Eligrasveratek ndtkil kommunikdoidra, amaly tartalmanam

opy tsomag adal Gldssrak Etesitéedt apy vezarsk nddkill konwnunikacios serkés {103 45 egy csomag adat ki-
S2OAl0 caombpont {114} RGOt sgy Gomsghapsoll haldrattal {112) hdldzat kaposolal MmogatSedrs; 85 szl

iedlnmeavn, hogy tartalmszea tovabbs

egy bnfded vonalicapessdt hlvaurs vonatkozd Sriesitds slirdnvitésit ey hanglizenet Kiszolgdlate! {110} 2 varetik

nétkiili kommunikionds esshdrhine {1021, vl & hilozat kaposadat shtiv,

konumunikacids eaakdz (103 Sv o coomag aatbisroleld conmsinont {118 kS0

23, A4 22 lgénypont sowint lisrds, amely tartalmaees tovabbi as ériesités vétoldther a veretsk nalkill kome
ownikatios eazkdz (102) regisetrdiie®t & hanglizenat Kiszolgaional {110}, ahol g vereték néikil koromuniksdos

sezkdtz {102] repisstrdcitia » csomag adat Difeuzak slatt magy vigbe a wazetdk nalkill koromunikicids sukis



{102} &5 & csomag sdat Kiszolgsio csomdpont {134] kozdn,

24, A21. igdnypont srerintl ofidras, aoely tortalmaren tovaliba ez drtesitdare vilaszképpmn 8 vareleh nalili
kommunikaciis esehoz (103) 8¢ 8 csomag adat Msrolpild ssomdpnnt {114) k&bt csomag adat Glesszak balsle-

Bt &5 opgy Kepoold Blrahoniedt 8 verstsk ndhah howwnunikdclds esskir {102} &5 ey mobil

kaprsolokdzpont {108} kOz6tt, 2 hejovd hivds timopatdsdry,

25, A 21 igéaypont szerintl elidrds, smely tartaimazsy towibba 2 beided hivds véielét epy nobll kapesolskdz
panthan (108} amig o haldral kaposoist aktv, 3 mobil kepesoldkdzponttdd {108} sgy jeb slivdmytisdt a
hanpizenst kiszolgdlohor 103 inleave, hogy a vezstek nalkiil komomunikdclas esxkéz (102) nem elérhetd. o isl
witele o hanglizenel Kinzoladidast {110} oldildsl ap Setesitsy elivdnyftisdt & hangiizensd Riszolgaldtdl (110) »
ték nalkill kommunikscids serkdntdl (102) 3 hanglizanst Keeolgdlthoy (110} €53 hanglzenet kiszolpsldtdl
{130} sgy ielnds Kiboredtdaat o wobil kapusolokozpont {108} feld, hogy & baided bivdst s villasirs walpzképpen
elfuttassa a vezetek nelill komnunikdaids esskéehoz {103}

26, Xommunikdios elfdris amely magaban foglalia

epy vezetdk adfkil komonmikacios eiekds {162} mikodisténdt agy Kiszoludls bilozathan (3028}, & veratak
solil Rommunkicioy esekdz (102 o Rssolgald haldranal (30R8] kilGnbtad haral haldzathor (30241 van hope

zdrendeleg;

sgy oovag adat Bldsceak lotesitdedt & veretdk nélkill kommunikioids eschés (1031 & epy csomag wdat kiszob
2816 psomdprnt {1148) kowOu & Ksaolgdlé haldzatban {3028}, egy hildeat kepusolal mogatdssra ey

csomagkaposol haldrattal {1130 4 sreal jnllemiezve, bogy tartalmazza tovibhd;

hival halduathan {ROIAY & verstek ndtk(h komminikgcits esekdrhie (108} amiz o hildzat! kepesabat akily.

27 A 26 igenypont szerinti eligrds, shol ar &iesiiest sy csomag adat Glessrak alatt ranviuk el 2 vesatdk
rétkiib komrounikdoids eszkdz (3034 45 exy cromng adat kissolpdio csomdpandt {1198} kozatt s Kazolgsis bals-
fatban (3028},

28, A 37 igtovpont weerintt elidrds, armely tartalmarze teeibbl & vaetdk ndihil Ronumunik8cids ek (102
regisziraldsdt & hanglizenst Kyzolgaldnal {110} 2 hazal haldzatban (R02A) oz drtesités vetelsher, & vazetek nék
kil eszkdy ragisatraldss # paomag adat Giéssaak olatt megy verbe o vernteh nalhill kommurdkanids eszkdz {102}
€3 & paornrar adat kinzolgdis csomopant {11481 koubtt 8 kiszolpdlo haldeaton (3038)

23, A 26 igdnypont szedntl alidrds, amely tariaimazzs tovabhs ax dctesitdare vilasekdppen & somag adat
Gldssrak befnjerésst g veretek ndtkil kommnikdcios esgkde (102) 88 a8 csomap adat Kiseolpdln csomdpont
{1148} Koeott ¢ kiszolgdld haldzathan {3028), & gy Raposolal Mtesitesdt 3 vezetek ndlkGl kommunikinigs
exekOz {102] s ey mobil kapospiokizpont [108) kit o Kiszoledlo hdldraton (3028) & bejivd hivas tdmogatd

s8ra.



38, & 38 idrypont szerinti ofldrds, amely tartsbrares tovabbd a beidel bivds edielét sy mobil bapesolokde
pantban {10841 3 hassl Baldzeton {3038), aoig & béldesu kepesolal aktlv, epy sl efivdnyitdsdt a mpbll
kapessloktrponttd! {1084) 3 bassl hdldaion (303A] & banglizenst Mszolgsidhar {1108} 3 hazal haldeaton
{30245, elegve; hogy @ vezetsk ndlil Rommunibioids ssekde 02 nem wischetd, o i vetole o hanglizenet
Kiszolgdldnal {11041 8 buzal hilduathan {3032) ol8iddal o belvd blvssrs vorathord ériesites slininvilésit &
hangazenst kiszolgalotd! (1104) a bazal haideaton (3024} 2 verntek ndlkill komrumikicias ssehdehde $102), 32
alidrds tartalmanrs tovahba coy vilase elirdneilasst & verotek ndikilh kommuonikdcios ssehGatd {103 & heng:
{1D8B] fais epy Jefzds adisdt & banglasnat Baolsdiond & kiszolgsls hslozaton {3028, hogy & vilwszra vilasy

Képpen juttassa of o bajovs bivast a verateék nadkai komununikicids segktehdz {103
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