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Abstract of the contribution: this contribution discusses network discovery, selection and terminal steering aspects for the interworking between 3GPP accesses and non-3GPP accesses.
1. Introduction

In previous meetings several contributions related to network discovery and selection have been discussed. Network discovery and selection for non-3GPP accesses is a well-know issue that needs to be addressed by SA2 as soon as possible to enable the interworking between 3GPP and non-3GPP accesses in the EPS. 

2. Discussion
2.1 Definitions

In order to discuss the topics of network selection, discovery and terminal steering, it is important to define what such terms mean. 
We propose the following definitions:

· Network discovery: it is the function that allows an UE with multiple access interfaces to discover which non-3GPP access networks are available at the location where the UE currently is. In addition, for each available non-3GPP access networks, the discovery may include identifying which specific access point (e.g. an AP in WLAN) are available. 

· Network selection for non-3GPP accesses: it is the act of selecting which non-3GPP access network (e.g. which access technology in case multiple are available, and which network provider) and/or which specific access point (e.g. an AP in WLAN) in the non-3GPP access network the UE shall get connectivity with. Network selection may be performed by the UE, the network, or both.
· Terminal steering: this function comprises of network selection and handoff decisions related to the handoff between 3GPP and non-3GPP accesses, e.g. the decision related to when the UE shall perform the handoff between access technologies.

In the remainder of this contribution, the focus is on terminal steering. 
2.2 Network Discovery and Selection

Network discovery and selection for non-3GPP accesses are performed in two scenarios:

· Upon initial attachment to a non-3GPP access: in such scenario, it is assumed that the UE has no IP connectivity with the EPS. If any mechanism used for network discovery and selection upon initial attachment requires information exchange between the UE and the network, such mechanism must use signalling at the access level (i.e. not based on IP connectivity)
· Upon handoff between 3GPP and non-3GPP accesses: in such scenario, it is assumed that the UE has IP connectivity with the EPS. If any mechanism used for network discovery and selection upon initial attachment requires information exchange between the UE and the network, such mechanism may be based on signalling at the access level or on signalling transported over the IP connectivity. The specific mechanism that can be transported over IP are FFS
Based on the differences between the two scenarios, this contribution concludes that the mechanisms used for network discovery and selection in the two scenarios may be different.

2.3 Terminal Steering
When considering terminal steering between 3GPP and non-3GPP accesses, two orthogonal dimensions should be considered:

· location of the terminal steering decision

· model for terminal steering decision
In terms of location of the terminal steering decision, two scenarios are possible:

· Network-centric: in this scenario, the operator network is directly in control of the network selection and terminal steering. This may include the exchange of signalling messages between the UE and the network for the network to exercise control and perform terminal steering
· UE-centric: in this scenario, the UE performs the terminal steering function without direct involvement of the network when terminal steering is performed. However, it can be safely assumed that the UE decision in terms of terminal steering is taken based on policies that the home operator has configured in the UE. In the UE centric model, therefore, the network can still be in control of the decision. This includes the case where the operator decides whether the user is allowed to e.g. select a network through manual configuration and force the terminal to connect to that specific network. In such case, the user/terminal would be allowed to be in control.  
In terms of model for terminal steering decision, there are two possibilities:
· Visited network model: in such model, the visited network is in control of the terminal steering between the various accesses
· Home network model: in such model, the home network is in control of the terminal steering between the various accesses.
This contribution argues that for terminal steering in the EPS, both the visited network and the home network models need to be supported. It is expected that the visitor network model is deployed most commonly; however there will be scenarios where the home network model is required. In the following some handoff scenarios are described, in order to provide examples supporting the argument.

Note: local breakout scenarios are not covered in this paper.

2.3.1 Terminal Steering Scenarios

Figure 1 describes the scenario where an UE is roaming to a visited network, and an intra-operator handoff is performed between 3GPP and non-3GPP accesses. In this scenario, the terminal steering decision is made locally to the visited network, typically using a network-centric solution (though the home network may have a degree of control based e.g. on subscription data). Mechanisms at the access level (e.g. based on existing inter-RAT 3GPP handoff mechanisms) may be adopted in the visited network model. 
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Figure 1. Intra-operator handoff between 3GPP and non-3GPP access.

Figure 2 describes the scenario where an UE is roaming to a visited network, and an inter-operator handoff is performed between 3GPP and non-3GPP accesses with a 3rd party service provider that has a roaming agreement with the visited network. In this scenario, the terminal steering decision is made locally to the visited network, typically using a network-centric solution (though the home network may have a degree of control based e.g. on subscription data). Mechanisms at the access level (e.g. based on existing inter-RAT 3GPP handoff mechanisms) may be adopted in the visited network model, though this require further study. 
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Figure 2. Inter-operator handoff between 3GPP and non-3GPP access with a third party operator, access-level control.

Figure 3 describes the scenario where an UE is roaming to a visited network, and an inter-operator handoff is performed between 3GPP and non-3GPP accesses with a 3rd party service provider that has a roaming agreement directly with the home network. In this scenario, the terminal steering decision is made in the home network based on home network policies. In fact, since the handoff is between a visited network and a network that may not have any relationship with the visited network, the terminal steering decision cannot be performed in the visited network. Both a network-centric solution and a UE-centric solution may be used, depending on the scenarios. The specific mechanisms adopted to provide a network-centric solution are FFS. 
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Figure 3. Inter-operator handoff between 3GPP and non-3GPP access with a third party operator, network-level control.

Finally, figure 4 describes the scenario where an UE is roaming to a visited network, and an inter-operator handoff is performed between the 3GPP access in the visited network and a non-3GPP access in the home network. In this scenario, the terminal steering decision is made in the home network based on home network policies. In fact, since the handoff is between the visited network and the home network, it is not realistic to expect that visited network performs such terminal steering decision. Both a network-centric solution and a UE-centric solution may be used, depending on the scenarios. The specific mechanisms adopted to provide a network-centric solution are FFS.  
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Figure 4. Inter-operator handoff between 3GPP and non-3GPP access, network-level control.

As described in these examples, different terminal steering scenarios are possible for the network deployments when considering roaming agreements and the type of handoff the UE may perform. It is not realistic to expect that adopting only a visited network model will satisfy all the scenarios operators may want to support. 
2.4 On-going work in SA1
SA1 is currently working on requirements and use cases for network selection, and on requirements for seamless handover between mobile and WLAN networks. The SA1 work on this is still in the early phases; therefore the complete set of use cases is not yet well understood. However, due to timeline for completion of the SA2 specifications for EPS, it is suggested that at this stage SA2 focuses on definitions and principles, before the decision on any specific solutions is made, and that alignment with SA1 requirements takes place in parallel with the progress in SA1. If any principles and definitions are accepted by SA2, it is suggested that we send an LS to SA1 to inform them of the status of this work in SA2. 
3. Proposal

The proposal in this contribution contains three points: 

(1) This contribution proposes to adopt the definitions described above for Network Discovery, Network Selection, and Traffic Steering. 

(2) This contribution proposes to have the following principles adopted in TS 23.402
· Network discovery and selection for non-3GPP accesses are performed in two scenarios: upon initial attachment to a non-3GPP access, and upon handoff between 3GPP and non-3GPP accesses. The mechanisms used for network discovery and selection in the two scenarios may be different.

· Terminal steering between 3GPP and non-3GPP access technologies for intra-operator handoff is controlled by the visited operator.

· Terminal steering between 3GPP and non-3GPP access technologies for inter-operator handoff may be controlled by either the visited network operator or the home network operator. This may be achieved implicitly through configuration of policies in the UE, or explicitly through signalling mechanisms between the UE and the network.

(3) This contribution proposes that the terminal steering scenarios described above in section 2.3.1 are captured in an informative annex of TS 23.402.
(4) This contribution finally proposes that at this stage SA2 focuses on definitions and principles, before the decision on any specific solutions is made, and that alignment with SA1 requirements takes place in parallel with the progress in SA1. 
The appendix identifies the proposed changes.
Appendix

**** Start of first change ****
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Network discovery: it is the function that allows an UE with multiple access interfaces to discover which non-3GPP access networks are available at the location where the UE currently is. In addition, for each available non-3GPP access networks, the discovery may include identifying which specific access point (e.g. an AP in WLAN) are available. 

Network selection for non-3GPP accesses: the procedure to select which non-3GPP access network (e.g. which access technology in case multiple are available, and which network provider) and/or which specific access point (e.g. an AP in WLAN) in the non-3GPP access network the UE shall get connectivity with. Network selection may be performed by the UE, the network, or both.

Terminal steering: this function comprises of network selection and other aspects related to the handoff between 3GPP and non-3GPP accesses, e.g. when the UE shall perform the handoff between access technologies.

**** End of first change ****
**** Start of second change ****
5.3
Network Discovery and Selection

The following principles are adopted:
· Network discovery and selection for non-3GPP accesses are performed in two scenarios: upon initial attachment to a non-3GPP access, and upon handoff between 3GPP and non-3GPP accesses. The mechanisms used for network discovery and selection in the two scenarios may be different.

· Terminal steering between 3GPP and non-3GPP access technologies for intra-operator handoff is controlled by the visited operator, potentially with input from the home network (e.g. the home network forbids access to certain non3GPP technologies, may enforce priorities among various technologies, or may enforce policies for the steering based on the specific services).

· Terminal steering between 3GPP and non-3GPP access technologies for inter-operator handoff may be controlled by either the visited network operator (when the target visited operator has a roaming agreement with the source visited operator) or the home network operator (in case there is a direct roaming agreement between the target visited operator and the home operator, terminal steering is controlled by the home operator). This may be achieved implicitly through configuration of policies in the UE, or explicitly through signalling mechanisms between the UE and the network.
**** End of second change ****
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