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O (87) Abstract: Systems and methods according to these exemplary embodiments provide for handing off user equipment between

different access networks, e.g., a high rate packet data (HRPD) system and a long term evolution (LTE) system. An existing mobile

IP session can be maintained by the UE during the handoff.
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Description
INTER-SYSTEM HANDOFES IN MULTI-ACCESS EN-
VIRONMENTS
RELATED APPLICATION

This application 1s related to U.S. Patent Application Serial No. 11/856,837, also
entitled 'Inter-System Handotts In Multi-Access Environments’, to, Anders Lundstrom
and Lila Madour, filed on the same day as the present application, the disclosure ot
which 1s incorporated here by reference. This application is related to, and claims
priority from, U.S. Provisional Patent Application Serial No. 60/851,080, entitled
'Optimized handover 1n a multi-access environment’, filed on October 12, 2006, the

disclosure of which 1s incorporated here by reference.

TECHNICAL FIELD

The present invention relates generally to telecommunications systems, and 1n

particular to methods and systems for pertorming inter-system handofts.

BACKGROUND

Radiocommunication networks were originally developed primarily to provide voice
services over circuit-switched networks. The introduction of packet-switched 1n, for
example, the so-called 2.5G and 3G networks enabled network operators to provide
data services as well as voice services. Eventually, network architecture will evolve
toward all-IP networks which provide both voice and data services. However, network
operators have a substantial investment 1n existing infrastructure and would, theretore,
typically prefer to migrate gradually to all-1P network architectures to allow them to
extract sutticient value trom their investment in existing infrastructures. In order to
provide the capabilities needed to support next generation radiocommunication ap-
plications, while at the same time using legacy intrastructure, network operators will
deploy hybrid networks wherein a next generation radiocommunication system 1s
overlaid onto an existing circuit-switched or packet-switched network as a first step in
the transition to an all IP-based network.

One example of such a hybrid network involves an existing 3GPP2 radiocommu-
nication system, such as a high rate packet data (HRPD) system, onto which a next
generation 'long term evolution' (LTE) system 1s overlaid. As will be appreciated by
those skilled 1n the art, HRPD systems are sometimes reterred to by many diftferent
names or acronyms. For example, HRPD systems have sometimes been referred to as
'high rate data’ (HRD) systems or by reterence to their air interface standard pro-

mulgated by TIA-EIA, 1.e., IS-856. The IS-856 standard, entitled 'cdma2000® High

Rate Packet Data Air Interface Specification (2000)’, which 1s available online at
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www.tiaonline.org, 1s incorporated here by reterence. Additionally, since HRPD
systems use a code division multiple access (CDMA) scheme and evolved from
CDMA 2000, they are also sometimes referred to as 'IXEV-DQO' systems which refers
to an 'EVolution, Data-Only' version of CDMA 2000. Similarly, LTE systems refer to,
for example, next generation (4G) wideband CDMA (WCDMA) systems which are
intended to provide improved performance. Although not yet standardized, LTE
systems will ultimately be designed in accordance with a new version of the UMTS
standards, see, e.g.,3GPP TR 25.913 available online at www.3gpp.org. Target per-
formance goals for LTE systems currently include, for example, support for 200 active

calls per 5 MHz cell and sub 5 mS latency tor small IP packets.

When an LTE system 1s overlaid onto an HRPD system, various types of inter-
system interoperability will become desirable, one of which 1s handott or handover.
Inter-system handott refers to, tor example, the process whereby a mobile unit, e.g., a
cellular telephone, wireless PDA or laptop, which 1s currently being supported by a
first radiocommunication system is transterred to the support of a second radiocommu-
nication system. In the context of this application, as shown conceptually in Figure 1,
an inter-system handott of interest involves the transter of communication support ot
mobile unit 10 from an HRPD access network 20 to an LTE access network 30 or vice
versa. Such handotfs may be pertformed tor a variety ot reasons. For example, a mobile
unit 10 which 1s currently being served by the HRPD access network 20 may have
moved 1nto a geographic area wherein it can be better served by the LTE access
network 30. Alternatively, the inter-system handott may be performed to provide load
balancing between the HRPD access network 20 and the LTE access network 30).

Regardless of the particular reason ftor the handottf, various signaling needs to be
performed 1n order to complete the transter of support responsibility tor the mobile
unit 10 from or to the LTE access network 30. Additionally, unless the mobile unit 10
can simultaneously receive signals from both the HRPD access network 20 and the
LTE access network 30, the inter-system handott will be a hard ('break betore make')
handoft rather than a soft (‘'make betore break') handoft. For hard handofts it 1s further
desirable to minimize the intervening time interval during which the mobile station 10
1s not connected to either the HRPD access network 20 or the LTE access network 30.
Accordingly the exemplary embodiments described herein address the need for

mechanisms to facilitate such inter-system handotfs.

SUMMARY

According to one exemplary embodiment, a method for handing over a commu-
nication connection from a first radio access network to a second radio access network
includes the steps of establishing, by a user equipment, a first radio connection with the

first radio access network and a mobile IP session associated with a prefix, requesting,
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by the user equipment, a bearer on the second radio access network, establishing, by
the user equipment, a second radio connection with the second radio access network,
and rece1ving, at the user equipment, a router advertisement message which includes
the pretix, wherein the mobile IP session 1s maintained during the transition from the

first radio connection to the second radio connection.

According to another exemplary embodiment, a mobile station includes: a transceiver
for establishing radio connections via either a first radio access network air intertace or
a second radio access network air intertace, and a processor for establishing, via the
transcelver, a first radio connection with the first radio access network and a mobile [P
session assoclated with a prefix, and subsequently requesting, via the transceiver, a
bearer on the second radio access network, wherein, after a second radio connection
with the second radio access network 1s established, the transceiver receives a router
advertisement message which includes the prefix, wherein the mobile IP session 1s
maintained during the transition from the first radio connection to the second radio
connection.

According to yet another exemplary embodiment, a method for handing over a com-
munication connection from a first radio access network to a second radio access
network includes the steps of: receiving a connection setup request to establish a
connection between a tirst radio access network and a user equipment (UE), de-
termining that the UE was being handed over tfrom a second radio access network, and
transmitting a router advertisement message toward the UE which includes a same
prefix associated with a mobile IP connection that 1s being maintained with the UE
during the handover.

According to still another exemplary embodiment, agateway node for supporting
multiple radio access networks includes a processor for receiving a connection setup
request to establish a connection between a first radio access network and a user
equipment (UE) and determining that the UE was being handed over trom a second
radio access network to which 1t was connected via the gateway node, wherein the
processor transmits a router advertisement message toward the UE which includes a
same prefix associated with a mobile IP connection that is being maintained with the

UE during the handover.
BRIEFK DESCRIPTION OF THE DRAWINGS

The accompanying drawings 1llustrate exemplary embodiments ot the present
Invention, wherein:

Figure 1 illustrates handotf of a mobile station between a high rate packet data
(HRPD) radio access network (RAN) and a long term evolution (LTE) RAN;

Figure 2(a) illustrates a hybrid radio access network using an IP Multimedia System

(IMS) architecture according to an exemplary embodiment;
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| 14] Figure 2(b) 1llustrates the exemplary hybrid radio access network of Figure 2(a) in
more detail;

[ 135] Figure 3 illustrates Layer 3 signaling associated with a handott of a user equipment
(UE) from an HRPD RAN to an LTE RAN according to an exemplary embodiment;

[16] Figure 4 1llustrates Layer 2 signaling associated with a handotf of a UE from from an
HRPD RAN to an LTE RAN according to another exemplary embodiment;

[17] Figure 5 1llustrates signaling associated with a handott of a UE from an LTE RAN to
an HRPD RAN according to yet another exemplary embodiment;

[ 18] Figure 6(a) illustrates a communication node or server according to an exemplary
embodiment;

[ 19] Figure 6(b) 1llustrates a mobile station or user equipment according to an exemplary
embodiment; and

[20] Figures 7 and 8 are tlowcharts illustrating methods associated with exemplary em-
bodiments.
DETAILED DESCRIPTION

[21] The following detailed description of the exemplary embodiments refers to the ac-
companying drawings. The same reference numbers in different drawings i1dentity the
same or similar elements. Also, the following detailed description does not limit the
invention. Instead, the scope ot the invention 1s defined by the appended claims.

[22] As mentioned above, it 1s desirable to provide mechanisms and methods for handing

off connections between an HRPD access network and an L TE access network, albeit
the present invention 1s not limited thereto as will be described below. Nonetheless, to
provide some exemplary context for this discussion, a hybrid system 200 which
includes both an HRPD (3GPP2) access network 202 and an LTE access network 204
1s provided as Figures 2(a) and 2(b) and will now be described. For generality, and to
facilitate the handoft discussions below, the hybrid system 200 includes both a home
public land mobile network (HPLMN) 206 and a visited public land mobile network
(VPLMN) 208, as well as various IP networks 210 (e.g., including the Internet) to
which the radio networks are connected. Each access network 202 and 204 will include
a number of base stations 213 and 212, respectively, as seen in Figure 2(b) for
providing radio access to mobile station 214 via air intertfaces 216 and 218, re-
spectively, which are individually specitied tor the respective access networks. More
specifically, the air interface 216 1s specitied by the above-incorporated by reference
I5-856 standard and the as yet to be standardized air interface 218 1s expected to
include, for example, an orthogonal trequency division multiple access (OFDMA)
downlink and a single carrier frequency division multiple access (SC-FDMA) uplink.
Notationally, HRPD base stations 206 are typically referred to as 'access nodes' (ANSs),
while LTE base stations 206 are typically referred to as ‘evolved Node B's' (eNBs). The
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radio access networks 202 and 204 may, in addition to base stations 206, include other
functional entities such as packet control tunctions (PCFs) which are not shown 1n
Figures 2(a) and 2(b) to simplity the 1llustration.

Returning to Figure 2(a), the elements ot both the HRPD access network 202 and the
LTE access network 204 are, according to this exemplary embodiment, connected to
an integrated system architecture evolution (SAE) gateway (GW)-user plane
entity(UPE)/PDSN 220. The PDSN aspect of element 220 refers to the HRPD element
which interconnects the IP networks 210 with the radio access network 202 via an
A10/A11 1ntertace or reterence point, as well as providing interconnectivity to other
PDSNs (not shown) in the HRPD portion of the hybrid system 200. The A interfaces/
reterence points associated with the HRPD portion ot the hybrid network 200 and
shown 1n Figure 2(a) are specified in, for example, TIA-878-A (A.S0008) and TIA-
1878-A (A.S0009), available at www.tiaonline.org, the disclosures of which are 1n-
corporated here by reterence.

Similarly, the SAE gateway-UPE aspect of element 220 refers to the LTE element
which interconnects the IP networks 210 with the radio access network 204 via S1 and
SGi interfaces, as well as providing interconnectivity to other SAE GWs in the LTE
portion of the hybrid system 200, e.g., the home gateway 222. The S 1nterfaces/
reterence points associated with the L'TE portion of the hybrid network 200 and shown

in Figure 2(a) are specified 1n, for example, the standards document 3GPP TS 23-402.
Additionally, SAE GW UPE/PDSN 220 and SAE GW 223 are connected to integrated

home subscriber services (HSS)/authentication, authorization and accounting (AAA)
servers 224 and 226, respectively, which are repositories that store data associated with
subscribers and use that data to provide various services, some of which will be
described below 1n the context of handoft. As will be described below, integrating the
SAE GW portion of element 220 with the PDSN portion of element 220 can be be-
neticial with respect to optimizing Layer 3 handott signaling.

The mobility management entity (MME) 228 1s an LTE system entity which
manages the distribution of paging messages to the eNBs 212 and which 1s also
involved 1n handott signaling according to exemplary embodiments as described
below. Moreover, 1n addition to the S1, S6 and S11 interfaces which interconnect the
MME 228 with the LTE RAN 204, HSS/AAA 224 and SAE GW-UPE/PDSN 220, re-
spectively, another interface/reterence point has been added between the MME 228
and the HRPD RAN 202. This new interface, referred to as the 'AX' interface, 1s used
as described in the above-incorporated by reterence patent application to facilitate
Layer 2 signaling for handotts of a mobile station 214 between the HRPD RAN 202
and the LTE RAN 204. It will be appreciated that the exemplary hybrid system ar-
chitecture 1llustrated 1in Figures 2(a) and 2(b) 1s purely illustrative and that the
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following exemplary embodiments can be implemented in other architectures.

According to these exemplary embodiments, Layer 3 handott signaling 1s arranged
so as to permit a UE 214 operating in the HRPD RAN 202 to move to the LTE RAN
204 without requiring the UE 214 to perform a binding update (BU) to the home agent
(HA) 222 (1.e., which would otherwise be needed to update the mobility bindings and
Internet Key Exchange (IKE) Security Associations (SA)associated with the UE 214.
This reduces the time associated with performing the inter-system handott and can be
accomplished as tollows according to an exemplary embodiment illustrated in Figure
3.

Therein, according to an exemplary embodiment, an intra-gateway handotf (which
can also be viewed as a re-origination) of mobile unit 214 can be pertormed trom the
HRPD RAN 202 to the LTE RAN 204. Prior to performing the Layer 3 handott
signaling, a point-to-point protocol (PPP) connection 300 will exist between the UE
214 and the integrated PDSN-SAE GW 220 for transterring IP packets as part of the
overall HRPD connection. Likewise a mobile IPv6 (MIPv6) connection will exist
between the UE 214 and the HA 222. As will be appreciated by those skilled in the art,
the MIPv6 connection enables the UE 214 to move within the hybrid system 200 while
maintaining reachability and ongoing sessions using an IPv6 home address (also
known as a 'prefix’). So-called dual stacked (DS) MIPv6 supports the use of both 1Pv4
and IPv6 addresses without requiring two mobility management protocols and the
connection 302 can, for example, be implemented as a DS-MIPv6 connection. For
more information on DS-MIPv6, the interested reader 1s reterred to the corresponding
standards document entitled 'Mobile IPv6 support for dual stack Hosts and Routers
(DSMIPv6)', edited by Hesham Soliman, 8-Mar-07,
<draft-ietf-mip6-nemo-v4traversal-04.txt>, which can be tound online at
http://www .1etf.org/ID.html, the disclosure of which 1s incorporated here by
retference.

With the pre-existing PPP 300 and DS- MIPv6 302 connections in place and a Layer
2 (link layer) having been established, e.g., as described 1n the above-identified patent
application, the UE 214 can initiate Layer 3 signaling for the handott as shown
beginning at LTE Access/Authentication signaling 304 in Figure 3 wherein the UE 214
requests a handoft to the LTE RAN 204 by signaling the MME 228 to establish a
bearer in the LTE RAN 204. Authentication of the UE 214 1s then performed by
signaling 306 between the MME 2218 and AAA 226. In order to avoid sending the
binding update/acknowledgement Layer 3 signaling to the HA (as well as MIPv6 re-
registration) according to these exemplary embodiments, the target eNB 212 should

connect to the LTE portion ot the hybrid system 200 via the same node, 1.e., the same
PDSN-GW SAE 220 as that which was initially used for the HRPD connection. To
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enable this functionality, exemplary embodiments provide for a terminal (UE)
identifier which 1s common for both the HRPD RAN 202 and the LTE RAN 204, 1.e.,
the UE 214 will identity itself using the same terminal 1dentifier regardless ot which of
these two networks 1t 1s trying to access as well as using the same terminal identifier
when 1t 1s being handed oft between the two portions of the hybrid network 200.

The common terminal 1dentifier according to these exemplary embodiments may be
implemented or formatted in different ways. For example, existing identitier types may
be used, e.g., an International Mobile Subscriber Identity (IMSI) or Mobile Node Iden-
titication (MN-ID), or a new common terminal identifier can be created as long as it 1s
used 1n both systems. Having a common terminal identifier enables the radio access
networks to retrieve the IP address of the PDSN-SAE GW 220 which was used to
support the originating HRPD connection and to use that gateway's 1P address to
establish the target connection in the LTE RAN 204. The retrieval of the gateway's 1P
address can be performed as part of the Layer 2 signaling, an example of which 1s
provided 1n Figure 4.

Therein, at step 600, the source HRPD AN 213 decides to perform an inter-system
handoft (which could also be seen in this context as a re-origination into the other
radio access network). As shown by signal 602, the HRPD AN 213 may optionally
request the GW-PDSN UPE 220 to stop data transmission it flow control 1s enabled. It
will be appreciated that if this latter feature 1s used, then the break-to-make time will
be increased, since the UE 214 cannot transmit data until it has been successtully
handed off to LTE portion of the hybrid system 200. If, on the other hand, this feature
1s deactivated and message 602 1s not sent, then the UE 214 can continue to transmit
data over the HRPD portion of the hybrid system 200 until a handott command 1s
received at step 618, theretore reducing the break-to-make time.

Regardless of whether the tlow control message 602 1s sent or not, the handoftt
process will continue with the HRPD AN 213 sending an Ax IS-session context
request message 604 to the MME 228 to 1nitiate the handott. This aspect ot the Layer 2
signaling 1s described in more detail in the above-incorporated by reference patent ap-
plication. Messages 604-614 illustrate the procedures used to perform the relocation in
the target LTE system 204 according to this exemplary Layer 2 signalling. Of
particular interest for the present application are messages 606, 610 and 612 which are
used to retrieve the gateway 220's IP address. The UPE Relocation Request 606
includes, for example, the common terminal 1dentifier (e.g., MN-ID) as well as other
information elements described 1n the atorementioned patent application. In response
thereto, the gateway's IP address (reterred to in Figure 4 as the user plane entity (UPE)
ID) 1s torwarded back to the radio access network (e.g., eNB 213) via MME 228. The

reader interested 1n other details associated with establishing a Layer 2 connection for
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the handoft and the other messages shown in Figure 4 which are not described here for
clarity of the discussion are reterred to the above-identified, incorporated by reference
patent application.

|32] Returning to Figure 3, the availability of the same gateway 220's IP address in the
LTE RAN enables the transmission of the common terminal 1dentitier from the UE
214 to the same PDSN-SAE GW 220 that handled the terminal's HRPD connection as
part of the Layer 3 LTE radio network connection setup message 308. Upon receipt of
this message 308, the PDSN-SAE GW 220 uses the common terminal 1dentifier to
determine that the message 308 actually involves a handott from the HRPD RAN 202
to the LTE 204 instead of the establishment of a ‘completely’ new connection, e.g., as-
soclated with a power-on ot a UE. This can be accomplished by, tor example,
comparing the common terminal identifier received in message 308 with a list of
terminal 1dentitier's stored in a memory associated with PDSN-SAE GW 220 as-
soclated with ongoing connections. In this case, since the UE 214 1s connected to the
HRPD RAN 202 via the same gateway 220, there will be a match indicating that a
handott 1s occurring.

|33] The PDSN-SAE GW 220 will, 1in response to the connection setup message 308,
retrieve the home prefix associated with the UE 214 trom the AAA server 226. In
addition, after the PDSN-SAE GW 220 has determined that the message 308 1s as-
soclated with a handott, i1t will then send a router advertisement (RA) message 312
with the same pretfix as was previously used by the UE 214 1n 1ts MIPv6 session. This
has the etfect of maintaining that session during the transition between radio access
networks which, 1n turn, reduces the overall time associated with the handoff since a
new MIPv6 session does not need to be established. Additionally, 1t will be noted in
Figure 3 that no binding updates or mobility re-registration messages are shown
because handotfs according to these exemplary embodiments can be performed
without such signaling. After the RA message 312 is received by the UE 214, the
HRPD connection can be released as indicated by signaling 314.

| 34] The tforegoing exemplary embodiment describes a handott or access network re-
origination in the HRPD to LTE direction. However other exemplary embodiments
contemplate such handotts or access network re-originations in the reverse direction,
an example of which 1s provided as Figure 5. Therein, a UE 214 1nitially has a radio
connection with the LTE RAN 204 and an existing DS-MIPv6 connection 500 with the
HA 222. As described above, the IP address of the same PDSN-SAE GW 220 1s
retrieved and provided to the HRPD RAN 202. Via signaling 502, the UE 214 es-
tablishes an HRPD radio connection via an appropriate eNB 212 by sending a

connection setup message 502 including a common terminal identifier, e.g., IMSI, to
the PDSN-SAE GW 220. As in the previous exemplary embodiment, the PDSN-SAE
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GW 220 uses the common terminal identitier to determine that the connection setup
request 502 1s, 1n fact, a handott from an LTE connection to an HRPD connection.
This, 1n turn, causes the PDSN-SAE GW 220 to send a routing advertisement (RA)
message 506 to the UE 214 (tollowing a successtul PPP connection setup via signaling
504 and access-authentication/authorization confirmation 505). As in the previous
exemplary embodiment, the RA message 506 contains the same prefix as that used for
the HRPD connection enabling the DS-MIPv6 connection 500 to be maintained during
the transition of the UE 214 from the LTE RAN 204 to the HRPD RAN 202.

The toregoing exemplary embodiments describe Layer 3 signaling associated with
handotts between HRPD and LTE systems. Various communication nodes are
described as being involved in the signaling. These nodes can, for example, be 1m-
plemented as servers, an example ot which is illustrated in Figure 6(a). Therein, server
650 can contain a processor 652 (or multiple processor cores), memory 654, one or
more secondary storage devices 656 and an interface unit 658 to facilitate commu-
nications between network communication node 650 and the rest of the network. Addi-
tionally, the server 650 can contain Layer 3 protocol handling software to enable it to
operate as, for example, a PDSN-SAE GW 220 as described above. Mobile station or
UE 214 can be implemented as a radio device such as that shown in Figure 6(b).
Therein, the device 660 includes an antenna 662, a transceiver 664 and a processor
668. The transceiver 664 will be able, according to these exemplary embodiments, to
transmit and receive signals over at least two air interfaces, e.g., an LTE air interface
and an HRPD air intertace.

Based on the foregoing, it will be appreciated that a method tor performing a handott
according to an exemplary embodiment from a first radio access network to a second
radio access network can include the steps illustrated in the tflowchart of Figure 7.
Therein, at step 700, a UE 214 establishes a first radio connection with the first radio
access network and a mobile IP session associated with a prefix. Then, at step 702, the
UE requests a bearer on the second radio access network. A second radio connection 1s
established by the UE 214 with the second radio access network as a result at step 704.
Then, a router advertisement message which includes the same prefix 1s received by
the UE 214 at step 706 so that the mobile IP session 1s maintained during the transition
from the first radio connection to the second radio connection.

Another exemplary embodiment, illustrated in the tlowchart of Figure 8, describes a
method for handing over a communication connection trom a first radio access
network to a second radio access network. Therein, at step 800, a connection setup
request to establish a connection between a first radio access network and a user
equipment (UE) 1s received, e.g., at a gateway node. Then, at step 802, 1t 1s determined

that theUE was being handed over from a second radio access network. At step 804 a
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router advertisement message 1s transmitted toward the UE which includes a same
prefix associated with a mobile IP connection that is being maintained with the UE
during the handover.

Some of the toregoing exemplary embodiments are described in the context of Layer
3 signaling associated with handotts between HRPD and L'TE RANs. However, as will
be appreciated by the methods depicted in the tlowcharts of Figures 7 and 8, the
present invention 1s not limited thereto. In fact, exemplary embodiments will tind ap-
plicability to handotts between any two access networks wherein a mobile 1P session
has been established and may be maintained during the transition between the two
access networks.

The above-described exemplary embodiments are intended to be 1llustrative in all
respects, rather than restrictive, of the present invention. Thus the present invention 1s
capable of many variations in detailed implementation that can be derived from the de-
scription contained herein by a person skilled in the art. All such variations and modi-
fications are considered to be within the scope and spirit of the present invention as
detined by the following claims. No element, act, or instruction used in the description
of the present application should be construed as critical or essential to the invention
unless explicitly described as such. Also, as used herein, the article 'a’ 1s intended to

include one or more items.
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Claims

1. A method for handing over a communication connection from a first radio
access network to a second radio access network comprising:
- establishing, by a user equipment, a first radio connection with said first
radio access network and a mobile IP session associated with a prefix;
- requesting, by said user equipment, a bearer on said second radio access
network;
- establishing, by said user equipment, a second radio connection with said
second radio access network: and
- recelving, at said user equipment, a router advertisement message which
includes said pretix, wherein said mobile IP session 1s maintained during
said transition from said tirst radio connection to said second radio
connection.
2. The method of claim 1, wherein said user equipment uses a common terminal
identifier to access both said first radio access network and said second radio
access network.
3. The method of claim 2, further comprising:
- using the same gateway node to support both said first radio connection
and said second radio connection.
4. The method of claim 3, further comprising:
- detecting, by said same gateway node, that said user equipment has been
handed over from said first radio access network to said second radio
access network using said common terminal identifier; and
- sending, from said same gateway node, said router advertisement
message 1n response to said detecting.
5. The method of claim 1, wherein said first radio access network is one of a high
rate packet data (HRPD) radio access network and a long term evolution (LTE)
radio access network and said second radio access network is the other of said
high rate packet data (HRPD) radio access network and said long term evolution
(LTE) radio access network.
6. The method of claim 1, wherein said handover 1s performed without sending a
binding update message to said user equipment.
7. A mobile station comprising:
- a transceiver for establishing radio connections via either a first radio
access network air interface or a second radio access network air interface:
and

- a processor for establishing, via said transceiver, a first radio connection
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with said first radio access network and a mobile IP session associated with
a prefix, and subsequently requesting, via said transceiver, a bearer on said
second radio access network:

- wherein, after a second radio connection with said second radio access
network 1s established, said transceiver receives a router advertisement
message which includes said pretix, wherein said mobile 1P session 1s
maintained during said transition trom said first radio connection to said
second radio connection.

3] 3. The mobile station of claim 7, wherein said user equipment uses a common
terminal identifier to access both said first radio access network and said second
radio access network.

[9] 9. The mobile station ot claim &, wherein said processor communicates, via said
transceiver, with the same gateway node to support both said first radio
connection and said second radio connection.

[10] 10. The mobile station of claim method of claim 7, wherein said first radio
access network 1s one ot a high rate packet data (HRPD) radio access network
and a long term evolution (LTE) radio access network and said second radio
access network 1s the other of said high rate packet data (HRPD) radio access
network and said long term evolution (LTE) radio access network.

[11] 11. A method for handing over a communication connection from a first radio
access network to a second radio access network comprising:

- recelving a connection setup request to establish a connection between a
first radio access network and a user equipment (UE);

- determining that said UE was being handed over trom a second radio
access network; and

- transmitting a router advertisement message toward said UE which
includes a same prefix associated with a mobile IP connection that 1s being
maintained with said UE during said handover.

[12] 12. The method of claim 11, wherein said connection setup request includes a
common terminal identifier which 1s used to 1dentity said UE 1n both said first

radio access network and said second radio access network.

[13] 13. The method of claim 12, wherein said determining that said UE 1s being
handed over 1s performed by a gateway node using said common terminal
identifier.

[14] 14. The method of claim 11, wherein said first radio access network 1s one of a

high rate packet data (HRPD) radio access network and a long term evolution
(LTE) radio access network and said second radio access network 1s the other of

said high rate packet data (HRPD) radio access network and said long term
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evolution (LTE) radio access network.

[15] 15. The method of claim 11, wherein 13, wherein said gateway node was also
used to support said first radio connection.

[16] 16. A gateway node tor supporting multiple radio access networks, said gateway
node comprising:

- a processor for receiving a connection setup request to establish a
connection between a first radio access network and a user equipment (UE)
and determining that said UE was being handed over trom a second radio
access network to which it was connected via said gateway node,

- wherein said processor transmits a router advertisement message toward
saild UE which includes a same prefix associated with a mobile 1P
connection that 1s being maintained with said UE during said handover.

[17] 17. The gateway node of claim 16, wherein said connection setup request
includes a common terminal identifier which 1s used to identity said UE in both
said first radio access network and said second radio access network.

[ 18] 18. The gateway node of claim 17, wherein said processor detects that said UE
equipment has been handed over trom said first radio access network to said
second radio access network using said common terminal 1dentifier and transmits
said router advertisement message in response thereto.

[19] 19. The gateway node of claim 17, wherein said first radio access network 1s one
of a high rate packet data (HRPD) radio access network and a long term
evolution (LTE) radio access network and said second radio access network 1s
the other ot said high rate packet data (HRPD) radio access network and said

long term evolution (LTE) radio access network.
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