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CONCURRENT INTERNET PROTOCOL CONNECTIVITY TO AN ACCESS
TERMINAL AND A TETHERED DEVICE

Claim of Priority under 35 U.S.C. §119

The present Application for Patent claims priority to Provisional Application
No. 60/742,155 entitled “Method For Supporting Concurrent IP Connectivity To An
Access Terminal And Tethered Device Each Using Different IP Protocols In CDMA
2000 Networks,” Filed December 1, 2005, and assigned to the assignee hereof and

hereby expressly incorporated by reference herein.

BACKGROUND
Field
The present disclosed embodiments relates generally to cellular
communications, and more specifically to concurrent Internet Protocol (IP) connectivity

to an Access Terminal (AT) and a Tethered Device (TD).

Background

It is desirable to support one Internet Protocol (IP) protocol to an Access
Terminal (AT) and another to a Tethered Device (TD). An example of where this is
desirable is with the launch of the new IP Multimedia Subsystem (IMS) services, which
will provide a rich set of new Multimedia services in the mobile environment. One of
these services will the Voice over IP (VolIP), which will replace traditional circuit
switched voice, which is how voice services are supported today. In order to support
these IMS services, an AT must be continuously connected to the IP Network, which is
also known as “always-on.” Typically in the case for Code Division Multiple Access
(CDMA) 2000 networks this implies that it is not possible to support a TD as the AT is
already in a data session.

There is therefore a need in the art for concurrent IP connectivity to an AT and a

TD.

SUMMARY
Using split interfaces for Internet Protocol version 6 (IPv6) and Internet Protocol

version 4 (IPv4), and bridging the IPv4 interface, makes it possible to support a TD and



WO 2007/120310 PCT/US2006/061532

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

an AT having concurrent IP connectivity. This configuration enables the support of
IMS applications in the AT using IPv6 while concurrently supporting general Internet

usage on a TD. It is also possible to bridge the IPv6 interface to the TD.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an illustration of a concurrently connected Access Terminal and

Tethered Device.

DETAILED DESCRIPTION

The embodiments described herein make it possible to provide service
concurrently to the AT and TD. Different IP protocol versions can be used by the AT
and TD. In the case of IMS, it is desirable to use IP version 6 (IPv6) for the AT in order
to be always on an assigned IP for as long as the AT is powered on. In order to support
a wide scale deployment of these services, it would require as many IP addresses as
there are ATs. In the case of IPv4 there is a dearth of addresses, so IPv6 is preferred for
the AT.

For most general Internet services, such as web browsing and email, still use IP
version 4 (IPv4). Thus for the TD it is desirable to have IPv4 connectivity.

The embodiments described below with reference to FIG. 1 describe how to
provide IPv6 in the AT while concurrently supporting IPv4 to a TD. However, the
same technique could be used to provide IPv4 to the AT and IPv6 to the TD.

IP packets arriving over an air interface 10 and based on an IP version are
received by an AT 12 and are cither forwarded up an AT stack 24 (for example, IPv6
packets 22) or forwarded to a TD 14 (for example, IPv4 packets 20).

There are a variety of ways this could be done:

1. Examine the incoming packets and apply the forwarding as described in the
paragraph above.

2. Use the notion of Network Interfaces, which provide an abstraction layer,
between the physical layer (in this case the CDMA2000 air interface data protocols,
such as Radio Link Protocol (RLP) and Point-to-Point Protocol (PPP)) and the generic
IP stack above (commonly referred to as the Transmission Control Protocol/Internet

Protocol (TCP/IP) suite). This is described in more detail below.
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[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

The use of the Network Interface can provide a variety of processing options
with respect to IP packets passing through them, such as filtering and routing/bridging
information.

It is possible in the interface itself to identify whether or not packets should be
forwarded directly to another interface without processing them further. This further
processing is typically done at the IP layer, and consists of routing. Routing is the act of
examining the IP addresses in the header and determining if the packet is destined for
the local host, which is the device doing the routing, or another host. Typically if it is
intended for another host, a determination may need to be made over which link to
transmit it — if there are multiple links. If the interface is configured to directly forward
the packets to another interface (or link), this is referred to as bridging the two interfaces
together. This is typically used when it is known that all of the packets arriving in one
interface must be transmitted over another interface, regardless of the addressing
information they contain. An example of this is a Wireless LAN bridge. Any packets
arriving on the Ethernet interface must be forwarded over the WLAN interface without
exception.

In an AT it is desirable to have separate network interfaces for IPv4 and IPv6 as
there is much information for each protocol that is independent, but needs to be
duplicated, such as the state of the interface (disabled, available, configuring, etc.), IP
address(es), and so forth.

Using the properties of bridging and the separation of the IPv6 and IPv4
interfaces allows an IPv4 interface 16 to be set up in bridging mode such that it
forwards all IPv4 packets 20 to the TD, while leaving an IPv6 interface 18 in non-
bridged mode, which results in the IPv6 packets 22 being delivered to the IP stack 24,
and the payload ultimately being delivered to the IMS application. This allows IPv6
IMS applications 26, 28, and 30 on the AT 12 to work concurrently with generic IPv4
Internet applications on the TD 14.

Using this split interface/bridging solution, it is also possible to run IPv6
addresses on the TD 14 while supporting IPv4 applications on the AT 12.

When it becomes desirable to support IPv6 applications on the TD 14 as well,
because the IPv6 packets are going to the IP layer 24 they could be routed to the TD as
well if they are not destined for the AT 12, but rather for the TD. This would allow
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both IPv4 and IPv6 applications on the TD running concurrently with IPv6 applications

running on the AT.

WHAT IS CLAIMED IS:
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CLAIMS

1. An Access Terminal for having concurrent Internet Protocol Activity
with a Tethered Device, the Access Terminal comprising:

an Internet Protocol stack;

a first Internet Protocol version interface adapted in a non-bridged mode for
delivering first Internet Protocol version packets to the Internet Protocol stack; and

a second Internet Protocol version interface adapted in a bridged mode for

delivering second Internet Protocol version packets to the Tethered Device.

2. The Access Terminal of claim 1 wherein the first Internet Protocol

version interface is an Internet Protocol version 6.

3. The Access Terminal of claim 2 wherein the second Internet Protocol

version interface is an Internet Protocol version 4.

4, The Access Terminal of claim 1 wherein the first Internet Protocol

version interface is an Internet Protocol version 4.

5. The Access Terminal of claim 4 wherein the second Internet Protocol

version interface is an Internet Protocol version 6.
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