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Abstract of the contribution: IETF has defined set of tools that can be used complementary to the ANDSF system as a way to offload and steer selected traffic. This is particularly useful in the case of split-UE where TE is not ANDSF-aware.

Introduction

The use of the WLAN as another access technology for a 3GPP device is becoming a commonplace. The WLAN can either interwork with the EPC or it is used in a non-seamless manner or both. When the device connects to the WLAN access it is expected to use the well-known IETF mechanisms to interact with the network, i.e., to get the IP address, find the router and the routing preferences, etc. These IETF mechanisms can be made available in the 3GPP access as well. In addition, 3GPP has developed the ANDSF to assist the device with the WLAN access. In Rel-10 ANDSF was enhanced with the Inter-system Routing Policies to guide the UE in routing the IP flows over different interfaces. The purpose of this paper is to discuss about the co-existence of the different mechanisms the UE is expected to encounter when accessing the internet through different wireless accesses. The emphasis in the following is on IPv6 and on the so called split UE scenario, where the TE is represented by a laptop or any other off-the-shelf wireless device other than a 3GPP UE.
Discussion

In the split UE scenario the TE has no knowledge of ANDSF, but it may still be connected to a cellular and wireless LAN networks at the same time (illustrated in Figure 1). Figure 1 furthermore illustrates that the MT may be configurable with ANDSF, but especially in the case of a very simple data modem that may not be possible. In the described scenario the ANDSF cannot be used to direct TE’s traffic to, or away from, the cellular network. The figure illustrates a scenario where TE should connect over the cellular network to operator content servers, and through the local network to a web server on the Internet.
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Figure 1. TE connected to Internet via local network and cellular network using MT

The TEs (their OS) often implement generic IETF defined tools, such as RFC4191, which can be used by PGW to offload or gather traffic to cellular network. Essentially the PGW may send more specific route information to the TE connected through MT, hence instructing TE to steer traffic as desired.
The relevant IETF technology set is the following:

· RFC3442 The Classless Static Route Option for Dynamic Host Configuration Protocol (DHCP) version 4
· RFC4191 Default Router Preferences and More-Specific Routes
· draft-ietf-mif-dhcpv6-route-option, DHCPv6 Route Option
· draft-ietf-mif-dns-server-selection, Improved DNS Server Selection for Multi-Homed Nodes
· draft-ietf-6man-addr-select-opt, Distributing Address Selection Policy using DHCPv6
With these tools the network can guide a node to direct its traffic into desired directions, essentially by communicating to the nodes the router and IPv4/IPv6 route preferences. 

It is noteworthy that these tools are generic and they are not related to any particular IP mobility solutions, such as flow mobility.

A UE that implements ANDSF can be complemented with IETF technologies. For example, if ANDSF instructs the UE that it can have 3GPP and WLAN accesses open at the same time, more specific routing information about what should and should not be sent over 3GPP access can be delivered after PDN connection creation is complete. This allows the ANDSF rules to be fine-tuned “on-line” without the need to update the ANDSF policies in the devices. 

Proposal

3GPP network architecture should be able to accommodate both the IETF traffic steering mechanisms and ANDSF based traffic steering simultaneously. The two approaches should be seen as complementary technologies.
Example of the scenario that should be supported:

The UE has two interfaces up and running, one through the PGW and the other over WLAN in a non-seamless manner. The PGW sends Router Advertisement (RA) with Default Router Preference bits set to indicate “low” as described in RFC4191. At the same time TE gets Router Advertisement from the local network with the Default Router Preference set to Medium (default). When initiating new IPv6 connections, the TE will prefer the local area network because it has a router with higher preference.

To get selected traffic sent over the cellular network, the PGW includes in the Router Advertisement also Route Information Option, which includes a prefix such as 2001:db8::/32, and Route Preference set to “high”. This makes the TE send all data destined into 2001:db8::/32 network over the cellular interface.

Hence via a Router Advertisement the PGW can tell instruct the TE to offload all traffic, except the one that is desired to be sent over cellular access.
To make the behavior deterministic the TE should be configured to allow router preferences and more specific route information only through one interface. Such RA handling policy is usually a configurable feature in modern operating systems.

If the TE (host operating system) does not understand router preferences or more specific route information, the router preference is treated as “medium” and more specific route information is silently discarded.

Proposed changes to OPIIS TR

We propose adding the scenario illustrated in Figure 1 to the OPIIS TR as Scenario 3:”Split UE” and also listing RFC3442 and RFC4191 as solutions for the scenario.
First Change

2. References 
[xx]
RFC3442 The Classless Static Route Option for Dynamic Host Configuration Protocol (DHCP) version 4
[xy]
RFC4191 Default Router Preferences and More-Specific Routes
[yy]
draft-ietf-mif-dhcpv6-route-option, DHCPv6 Route Option
[xz]
draft-ietf-mif-dns-server-selection, Improved DNS Server Selection for Multi-Homed Nodes
[zz]
draft-ietf-6man-addr-select-opt, Distributing Address Selection Policy using DHCPv6
4.1.x
Scenario #3: Split UE
This scenario illustrates a case where a TE is connected to the Internet directly via local access, such as WLAN (i.e., non-seamless offloading), and via a cellular network as provided by a MT. ANDSF may be used to configure MT, but not TE. In order to offload TE’s default traffic to Internet via local access and gather traffic destined for operator content to cellular access, the PGW could utilize IETF tools to configure TE’s policies properly.
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Figure 4.1.x-1: Split UE case and using IETF mechanisms to configure the TE 
Some of the applicable IETF tools are RFC3442 The Classless Static Route Option for Dynamic Host Configuration Protocol (DHCP) version 4 [xx], RFC4191 Default Router Preferences and More-Specific Routes [xy], draft-ietf-mif-dhcpv6-route-option, DHCPv6 Route Option [yy], draft-ietf-mif-dns-server-selection, Improved DNS Server Selection for Multi-Homed Nodes [xz], draft-ietf-6man-addr-select-opt, Distributing Address Selection Policy using DHCPv6 [zz].
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