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Description

FIELD OF INVENTION

[0001] The present invention relates to performing a
handoff between two devices which employ different
technologies and which are connected to an internet pro-
tocol (IP) network by way of two different systems. More
particularly, the present invention is related to a method
and apparatus for performing a handoff employing SIP
protocol conducted during real time sessions between
such different devices, and either such different networks
or a common network.

BACKGROUND

[0002] Session initiation protocol (SIP) may be em-
ployed for handoff procedures. As an example,
Schulzrinne H. et al in "Application-layer mobility using
SIP" published in Mobile computing and communications
review, ACM, New York, NY, US, vol. 4, no. 3, July 2000
(2000-07), pages 47-57, discloses a method for session
mobility using SIP. In particular, this document discloses
an example of third-party call control in which a session
is moved from a mobile phone to a PC. In this example,
a first participant (Bob) is first communicating by means
of a mobile phone with a second participant (Alice) and
then sends a request from his mobile phone to his com-
puter in order to move the session from his mobile phone
to his computer. As another example, in a document en-
titled "SIP Call Control: Call Handoff; draft-dean-handoff-
00.txt" from Biggs/Dean (U Waterloo/3COM), IETF
Standard-working-draft, internet engineering task force,
CH published on 19 January 2001, a method of signaling
call handoff using SIP is described. In this method, a
handoff request is sent from a transferor, i.e. a person
leaving a call, to the transferee, a person staying con-
nected throughout the transferred call.
[0003] Session initiation protocol (SIP) may also be
employed to initiate and to modify a multimedia session
over the internet protocol (IP) network. For example, SIP
is used in one of a universal mobile telecommunications
system (UMTS) network to establish a multimedia ses-
sion between two users wherein at least one of the users
operates on the UMTS system. However, SIP protocol
has not heretofore been utilized as a mechanism to per-
form handoff between different devices operating in dif-
ferent systems.

SUMMARY

[0004] The present invention is characterized by the
appended claim set comprising an independent method
claim and a corresponding UE apparatus claim. Further,
preferred embodiments of the claimed method and UE
apparatus are subject of the appended dependent meth-
od and apparatus claims.

BRIEF DESCRIPTION OF THE FIGURES

[0005] The present invention will be understood from
a consideration of the accompanying figures wherein like
elements are designated by like numerals and, wherein:

Figure 1 is a simplified schematic diagram of a net-
work architecture incorporating two incompatible de-
vices and two different systems communicating with
said devices.
Figure 2 is a flow diagram showing the manner in
which a handoff from a wireless local area network
(WLAN) network user to a UMTS network user is
triggered from the WLAN network;
Figure 3 is a flow diagram showing the manner in
which a handoff from a WLAN network user to a
UMTS network user is triggered from a UMTS net-
work.
Figure 4 is a flow diagram similar to that of Figure 2
wherein the handoff is made from the UMTS user to
the WLAN network user and is triggered from the
WLAN network.
Figure 5 is a flow diagram similar to that shown in
Figure 3 wherein the handoff is made from a WLAN
network user to a UMTS network user and is trig-
gered from the UMTS network.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0006] Making reference to the network architecture
10 of Figure 1 there is shown therein two different wire-
less devices 12 and 32, device 12 being a personal com-
puter (PC) having a WLAN card 13 enabling the device
12 to establish a wireless communication with a WLAN
access point /access router (AP/AR) 14. PC 12 may be
a desktop or laptop and is fitted with a WLAN card 13
and is able to establish a wireless communication with
WLAN 14, through a suitable interface (not shown for
purposes of simplicity). PC 12 is coupled to the AAA unit
16 through WLAN 14 to establish access, authorization
and accounting (AAA) at 16 and is coupled through in-
ternet protocol (IP) network 18 and router 20 to a service
server 22 in order to communicate with a called subscrib-
er or other source (not shown) in the network, for exam-
ple.
[0007] User equipment (UE) 32, which may be a wire-
less cell phone, PDA wireless device or other like device
having similar capabilities, is adapted for wireless com-
munication with a third generation partnership project (3
GPP) system 23. UE 32 communicates with the system
23 which receives a wireless message from UE 32 over
antenna 30 that couples the communication to a general
packet radio service (GPRS) support node (GSN) 28.
The message is also conveyed from GSN 28 to a home
subscriber server (HSS) 26 and an AAA 24 (similar to
AAA 16) for access, authentication and accounting. The
home subscriber server (HSS) 26 performs a number of
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database functions such as the home location register
(HLR) function, which provides routing information for
mobile terminated calls and short message service and
maintains user subscription information which is distrib-
uted to the relevant visitor location register (VLR), not
shown for purposes of simplicity, or is distributed to the
serving GPRS support node (SGSN). The AAA 24 se-
curely determines the identity and privileges of the UE
and tracks the UE’s activities.
[0008] A description will now be provided for perform-
ing a handoff using SIP when a user wishes to handoff
an existing multimedia session between two different
types of networks. The two different networks of the ex-
ample to follow are a WLAN network 14 and a 3GPP
UMTS network 23. The handoff will be described as from
a PC, such as the PC 13 shown in Fig. 1 and equipped
with a WLAN card 13, to a user equipment (UE) 32 which
may be a cell phone or the like which optionally may also
be equipped with image reception and display capability,
to accommodate a multimedia session in accordance
with the 3GPP standards.
[0009] Making reference to Fig. 2, in which a handoff
is triggered by the WLAN network 14, it is assumed that
there is a real time session between PC 12 and a called
party which is represented in Figure 1 as a real time ses-
sion in which PC 12 /WLAN card 13 communicates with
WLAN network 14 shown at S1, WLAN network 14 com-
municating with IP network 18, shown at S2, the IP net-
work 18, in turn providing the two-way communication
between the PC12 and service server 12, shown at S3.
At this time neither UE 32 nor PC 12 is communicating
with UMTS network 23.
[0010] The user of both PC 12 and UE 32 turns on UE
32 and establishes a connection with the UMTS network
23, at, S4, S5 and S6. The user then decides to trigger
a handoff from PC 12 to the UE 32 at S7 and communi-
cates this handoff request, at S8, to the WLAN network
14. WLAN network 14, at S9, transmits an SIP message,
which may either take the form of a SIP handoff message
or a SIP invite accompanied with either a target IP ad-
dress or an email address or a telephone number. This
is conveyed through IP network 18, at S10, to service
server 22. Service server 22 transmits an SIP 200 (OK)
message, at S11, to acknowledge the handoff (HO) mes-
sage.
[0011] WLAN-equipped PC 12, receives the SIP 200
OK acknowledgement and, at S12, sends an SIP ac-
knowledgement (ACK) to service server 22. Service serv-
er 22 transmits an SIP invite setting forth a list of media
types, IP addresses, bit rates, codecs and the like, at S13
which, in turn, is conveyed through IP network 18 to
UMTS network 23 at S14 and, in turn, from UMTS net-
work 23 to UE 32, at S15. UE 32, upon receipt of the SIP
invite, at S16, transmits an SIP 200 OK message ac-
knowledging the acceptable media types, codecs, bit rate
and IP address. This is transferred through UMTS net-
work 23 to IP network 18 at S17, the IP network 18 con-
veying this message to service server 22, at S18. Service

server 22, upon receipt of the SIP 200 OKfromUE 32, at
S19, conveys an SIP acknowledge (ACK) to UE 32,
thereby completing the handoff of the real time session
from the WLAN - capable PC 12 to UE 32, the commu-
nication of the real time session now being established
between UE 32 and a given source through UMTS net-
work 23, at S20, network 23 conveying this two-way com-
munication to IP network 18 at S21 and IP network 18
conveying this two-way communication between IP net-
work 18 and service server 22, at S22. The user termi-
nates the session between PC 12 and WLAN network
14, at S23.
[0012] Figure 3 shows the manner in which a handoff
from a PC 12 to a UE 32 is triggered from the UMTS
network.
[0013] Initially, it is assumed that the real time multi-
media session, which may be voice over internet protocol
(VoIP) or video, is presently taking place as represented
by the two-way communication S1 between PC 12 with
WLAN card 13 and WLAN network 14 as represented by
step S1, two-way communication of this session between
WLAN network 14 and IP network 18 shown at S2 and
two-way communication between IP network 18 and
service server 22, being shown at S3. It is assumed that
the user wishes to perform a handoff from PC 12 to UE
32. This is initiated by turning on UE 32, at S4, so as to
connect UE 32 to the UMTS network as shown at S5 and
to the IP network 18, as shown at S6.
[0014] Once the connection with UE 32 is established
and the user decides to trigger a handoff to UE 32, at S7,
the UE 32, at S8 sends an SIP message which may either
be a new SIP handoff message or an SIP invite message
with new information elements to identify the existing ses-
sion. This message is transferred through UMTS network
23 to IP network 18, at S9, and thereafter to service server
22, at S10. Service server 22, upon receipt of the SIP
message, transmits an SIP 200 OK to acknowledge the
HO message which is conveyed, at S11, to IP network
18 which then conveys this message, at S12 to UMTS
network 23, which, in turn conveys the SIP 200 OK mes-
sage to UE 32 at S13.
[0015] UE 32, at S14, responds to the SIP 200 OK
message by sending an SIP acknowledge to the service
server 22 thereby establishing the real time session,
which originally included PC 12 as a participant, to UE
32 as shown at S15, S16 and S17. It should be noted
that steps S15, S16 and S17 are substantially the same
as steps S20, S21 and S22 shown in Fig. 2.
[0016] After completing the handoff, service server 22,
at S18 transmits an SIP BYE to terminate the real time
session on the WLAN network. This is conveyed to IP
network 28 at step S18, which in turn conveys the mes-
sage to WLAN network 14, at S19 which, in turn, conveys
the message to the PC 12, at S20.
[0017] PC 12, equipped with the WLAN card 13, sends
an SIP 200 OK response to acknowledge the termination,
which response is conveyed to WLAN network 14 at S21
and is, in turn, conveyed to IP network 18 at S22. The IP
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network 18, in turn, conveys the SIP 200 OK message
to service server 22 at S23. Upon receipt of this message,
the service server 22 sends an SIP acknowledge (SIP
ACK) which is initially conveyed to IP network 18, at S24,
which transfers the SIP ACK message to WLAN 14 at
S25, WLAN network 14 transferring the SIP ACK mes-
sage to PC 12 with WLAN card 13, at S26.
[0018] Making reference to Fig. 4, in which handoff is
triggered from the WLAN network 14, it is assumed that
there is a real time session between UE 32 and a remote
party which is represented as a real time session in which
UE 32 communicates with UMTS network 23 shown at
S1, UMTS network 23 communicating with IP network
18, shown at S2, the IP network 18, in turn providing the
two-way communication between the UE 32 and a called
subscriber through service server 12, shown at S3.
[0019] The user, at S4, turns on PC 12 and establishes
a connection with the WLAN network, at S5, and IP net-
work 18, at S6. The user then decides to trigger a handoff
to the PC 12, at S7, and communicates an SIP handoff
request, at S8, to the IP network 18, and service server
22, at S9. The SIP message, may either take the form of
a SIP handoff message or a SIP invite accompanied with
either a target IP address or an email address or a tele-
phone number. This is conveyed through IP network 18,
at S9, to service server 22. Service server 22 transmits
an SIP 200 (OK) message to PC 12, at S10, to acknowl-
edge the handoff (HO) message. WLAN-equipped PC
12, receives the SIP 200 (OK) acknowledgement and, at
S11, sends an SIP acknowledgement (ACK) to service
server 22. Service server 22 transmits an SIP invite set-
ting forth a list of media types, IP addresses, bit rates,
codecs and the like, at S12, which, in turn, is conveyed
through IP network 18 to WLAN network 14, at S13, and,
in turn, from WLAN network 14 to PC 12, at S14. PC 12,
upon receipt of the SIP invite, at S15, transmits an SIP
200 OK message to WLAN 14 acknowledging the ac-
ceptable media types, codecs, bit rate and IP address.
The SIP 200 OK is transferred to IP network 18 through
WLAN network 14, at S16, and through IP network 18 to
server 22, at S17. Service server 22, upon receipt of the
SIP 200 OK from PC 12, at S18, conveys an SIP ac-
knowledge (ACK) to WLAN 14 and then to PC 12, through
WLAN network 14, at S19, thereby completing the hand-
off of the real time session from the UE 32 to the WLAN
- capable PC 12. The communication of the real time
session is thus established between PC 12 and a given
source through WLAN network 14 and IP network 18.
The two-way communication is between WLAN network
14 and PC 12 at S20, IP network 18 at S21, and between
IP network 18 and service server 22, at S22. The user
may terminate the session on WLAN 14, at step S23.
[0020] Figure 5 shows the manner in which a handoff
from a UE 32 to a PC 12 is triggered from the UMTS
network 23.
[0021] Initially, it is assumed that the real time multi-
media session, which may be voice over internet protocol
(VoIP) or video, is presently taking place as represented

by the two-way communication between UE 32 and
UMTS network 23 as represented by step S1, two-way
communication of this session between UMTS network
23 and IP network 18 shown at S2 and the two-way com-
munication between IP network 18 and service server 22
being shown at S3. It is assumed that the user wishes to
perform a handoff from UE 32 to PC 12. This is initiated
by turning on PC 12, at S4, so as to connect PC 12 to
the WLAN network 14, as shown at S5, and to the IP
network 18, as shown at S6.
[0022] Once the connection with PC 12 is established
and the user decides, at S7, to trigger a handoff to PC
12, the UE 32, at S8, sends an SIP message which may
either be a new SIP handoff message or an SIP invite
message with new information elements to identify the
existing session. This message is transferred through
network 23 to IP network 18, at S9, and thereafter to
service server 22, at S10. Service server 22, upon receipt
of the SIP message, transmits an SIP 200 OK message
to acknowledge the HO message which is conveyed, at
S11, to IP network 18 which then conveys this message,
at S12, to WLAN network 14, which, in turn conveys the
SIP 200 OK message to PC 12 at S13.
[0023] PC 12, at S14, responds to the SIP 200 OK
message by sending an SIP acknowledge (ACK) to the
service server 22 through WLAN network 14, at S14, IP
network 18, at S15 and then from IP network 18 to service
server 22 at S16, thereby establishing the real time ses-
sion, which originally included UE 32 as a participant,
and is now handed off to PC 12 as shown at S17, S18
and S19.
[0024] Service server 22, at S20, sends an SIP BYE
to IP network which conveys it to UMTS network 23 at
S21, which at S22 conveys it to UE 32. UE 32 sends an
SIP 200 OK response to acknowledge the termination,
which response is conveyed to UMTS network 23 at S23
and is, in turn, conveyed to IP network 18 at S24, which,
in turn, conveys the SIP 200 OK message to service serv-
er 22 at S25. Upon receipt of this message, the service
server 22 sends an SIP acknowledge (SIP ACK) which
is initially conveyed to IP network 18, at S26, which trans-
fers the SIP ACK message to UMTS 23, at S27, UMTS
network 23 transferring the SIP ACK message to UE 32,
at S28.

Claims

1. A method for use in wireless communication, the
method comprising:

communicating via a first wireless network (23);
transmitting a first Session Initiation Protocol,
SIP, message (S8) from a first wireless user
equipment, UE (32), via the first wireless net-
work (23), the first SIP message indicating a re-
quest for an inter-device session handoff of a
communication session from a second wireless
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UE (12) to the first wireless UE; and
performing the communication session at the
first wireless UE (32) via the first wireless net-
work (23).

2. The method of claim 1, wherein the first SIP message
indicates the second wireless UE by an Internet Pro-
tocol, IP, address, an e-mail address, or a telephone
number.

3. The method of claim 1, wherein the first SIP message
indicates the communication session by a media
type, an IP address, a bit rate, or a codec.

4. The method of claim 1, further comprising:

receiving a second SIP message that indicates
an acknowledgement of the handoff in response
to the first SIP message.

5. A wireless user equipment, UE (32), comprising:

means for generating a first Session Initiation
Protocol, SIP, message indicating a request for
an inter-device session handoff of a communi-
cation session from a second UE (12) to said
wireless UE (32); and
means for communicating via a first wireless net-
work (23), the means for communicating being
configured to:

transmit the first SIP message (S8) via the
first wireless network (23), and
perform the communication session at the
wireless UE (32) via the first wireless net-
work (23).

6. The UE of claim 5, wherein the means for generating
is configured to indicate the second UE in the first
SIP message using an Internet Protocol, IP, address,
an e-mail address, or a telephone number.

7. The UE of claim 5, wherein the means for generating
is configured to indicate the communication session
in the first SIP message by indicating a media type,
an IP address, a bit rate, or a codec.

8. The UE of claim 5, wherein the means for commu-
nicating is configured to receive a second SIP mes-
sage that indicates an acknowledgement of the
handoff in response to the first SIP message.

Patentansprüche

1. Verfahren zur Verwendung in der Drahtloskommu-
nikation, wobei das Verfahren Folgendes umfasst:

Kommunizieren über ein erstes Drahtlosnetz
(23);
Übertragen einer ersten Session Initiation Pro-
tocol (SIP)-Nachricht (S8) von einer ersten
Drahtlos-Nutzerausrüstung (UE) (32) über das
erste Drahtlosnetz (23), wobei die erste SIP-
Nachricht eine Anforderung für eine Sitzungsü-
bergabe zwischen Geräten im Zusammenhang
mit einer Kommunikationssitzung von einer
zweiten Drahtlos-UE (12) an die erste Drahtlos-
UE angibt; und
Ausführen der Kommunikationssitzung bei der
ersten Drahtlos-UE (32) über das erste Draht-
losnetz (23).

2. Verfahren nach Anspruch 1, wobei die erste SIP-
Nachricht der zweiten Drahtlos-UE durch eine Inter-
net Protocol (IP)-Adresse eine E-Mail-Adresse oder
eine Telefonnummer angibt.

3. Verfahren nach Anspruch 1, wobei die erste SIP-
Nachricht die Kommunikationssitzung durch einen
Medientyp, eine IP-Adresse, eine Bitrate oder einen
Codec angibt.

4. Verfahren nach Anspruch 1, das des Weiteren Fol-
gendes umfasst:

Empfangen einer zweiten SIP-Nachricht, die ei-
ne Bestätigung der Übergabe in Reaktion auf
die erste SIP-Nachricht angibt.

5. Drahtlos-Nutzerausrüstung, UE (32), die Folgendes
umfasst:

ein Mittel zum Generieren einer ersten Session
Initiation Protocol (SIP)-Nachricht, die eine An-
forderung für eine Sitzungsübergabe zwischen
Geräten im Zusammenhang mit einer Kommu-
nikationssitzung von einer zweiten UE (12) an
die erste Drahtlos-UE (32) angibt; und
ein Mittel zum Kommunizieren über ein erstes
Drahtlosnetz (23), wobei das Mittel zum Kom-
munizieren für Folgendes konfiguriert ist:

Senden der ersten SIP-Nachricht (S8) über
das erste Drahtlosnetz (23), und
Ausführen der Kommunikationssitzung in
der Drahtlos-UE (32) über das erste Draht-
losnetz (23).

6. UE nach Anspruch 5, wobei das Mittel zum Gene-
rieren dafür konfiguriert ist, der zweiten UE in der
ersten SIP-Nachricht die Verwendung einer Internet
Protocol (IP)-Adresse, einer E-Mail-Adresse oder ei-
ner Telefonnummer anzugeben.

7. UE nach Anspruch 5, wobei das Mittel zum Gene-
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rieren dafür konfiguriert ist, die Kommunikationssit-
zung in der ersten SIP-Nachricht durch Angeben ei-
nes Medientyps, einer IP-Adresse, einer Bitrate oder
eines Codec anzugeben.

8. UE nach Anspruch 5, wobei das Mittel zum Kommu-
nizieren dafür konfiguriert ist, eine zweite SIP-Nach-
richt zu empfangen, die eine Bestätigung der Über-
gabe in Reaktion auf die erste SIP-Nachricht angibt.

Revendications

1. Procédé destiné à être utilisé dans une communica-
tion sans fil, le procédé comprenant :

la communication par l’intermédiaire d’un pre-
mier réseau sans fil (23) ;
la transmission d’un premier message de pro-
tocole d’ouverture de session, SIP, (S8) à partir
d’un premier équipement d’utilisateur, UE, sans
fil (32), par l’intermédiaire du premier réseau
sans fil (23), le premier message SIP indiquant
une demande pour un transfert de session inter-
dispositif d’une session de communication d’un
deuxième UE sans fil (12) au premier UE sans
fil ; et
l’exécution de la session de communication au
premier UE sans fil (32) par l’intermédiaire du
premier réseau sans fil (23).

2. Procédé selon la revendication 1, dans lequel le pre-
mier message SIP indique le deuxième UE sans fil
par une adresse de protocole Internet, IP, une adres-
se e-mail ou un numéro de téléphone.

3. Procédé selon la revendication 1, dans lequel le pre-
mier message SIP indique la session de communi-
cation par un type de support, une adresse IP, un
débit binaire ou un codec.

4. Procédé selon la revendication 1, comprenant en
outre :

la réception d’un deuxième message SIP indi-
quant un accusé de réception du transfert en
réponse au premier message SIP.

5. Equipement d’utilisateur, UE, sans fil (32),
comprenant :

des moyens pour la génération d’un premier
message de protocole d’ouverture de session,
SIP, indiquant une demande pour un transfert
de session inter-dispositif d’une session de
communication d’un deuxième UE (12) au dit
UE sans fil (32) ; et
des moyens de communication par l’intermé-

diaire d’un premier réseau sans fil (23), les
moyens de communication étant configurés
pour effectuer :

la transmission du premier message SIP
(S8) par l’intermédiaire du premier réseau
sans fil (23), et
l’exécution de la session de communication
au premier UE sans fil (32) par l’intermé-
diaire du premier réseau sans fil (23).

6. UE selon la revendication 5, dans lequel les moyens
de génération sont configurés pour indiquer le
deuxième UE dans le premier message SIP en uti-
lisant une adresse de protocole Internet, IP, une
adresse e-mail ou un numéro de téléphone.

7. UE selon la revendication 5, dans lequel les moyens
de génération sont configurés pour indiquer la ses-
sion de communication dans le premier message
SIP par l’indication d’un type de support, d’une
adresse IP, d’un débit binaire ou d’un codec.

8. UE selon la revendication 5, dans lequel les moyens
de communication sont configurés pour effectuer la
réception d’un deuxième message SIP indiquant un
accusé de réception du transfert en réponse au pre-
mier message SIP.
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