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Abstract: The present document aims to progress network discovery and selection work in CT1 for the non 3GPP accesses. It is proposed to review suitable and generic mechanisms for non-3GPP ND&S use cases.

1.
Introduction

During SA2 #58 meeting, network discovery and selection (ND&S) for Non-3GPP Accesses was discussed and an LS (S2-073012) was sent to ask CT1 to plan and start work for ND&S of Non-3GPP Accesses based on clarified SA1’s requirements. 
During SA2 #59 meeting, a new function named Access Network Discovery Support Function (ANDSF) was approved to support ND&S of SAE.
The present document summarizes the existing network discovery mechanisms used for I-WLAN since Rel-6 and review their suitability for non 3GPP IP access IW with SAE. And the present document also gives a preliminary introduction of ANDSF. At last, it is proposed that ND&S for Non-3GPP Accesses can be split into two parts: initial attachment and handover. EAP-based solution which is used in I-WLAN system is proposed for initial attachment, and new solutions for handover support are expected to be based on ANDSF.
2.
Network discovery in Interworking-WLAN (I-WLAN)
At present, there is only one approach related to Network discovery for Non-3GPP Access within 3GPP scope, i.e. the approach used in I-WLAN so called EAP-based Network discovery (see IETF RFC 4284 [2]). 3GPP TS 23.234 and 3GPP TS 24.234 specify the details of using the mechanism in 3GPP-WLAN interworking system. The EAP-based mechanism supports multiple WLAN ANs and multiple PLMNs deployment. It has some key points:
· During initial access, the UE scans all available WLAN Access Networks (WLAN AN), and then send an authentication request to each WLAN AN. If a WLAN AN can route the authentication request to the user’s home network directly, the WLAN AN is selected as it is connected to the user’s HPLMN directly. Otherwise the WLAN AN will response a EAP failure to the UE optionally with all PLMN ids connected to the WLAN AN. Thus the UE can learn the information of all PLMNs connected to a particular WLAN AN. The UE performs the same operations to each WLAN AN under its coverage, and then the UE will know the information of all available PLMNs around the UE. The UE (or the user) selects a PLMN based on priority stored in its (U)SIM card.

· If the UE is sedentary, it can re-select any other PLMNs at any time as it has complete information of available PLMNs and WLAN ANs. 
· If the UE moves without ongoing data transfer, no special or optimized scheme is defined and it is supposed that the UE will perform all operations as initial access.

· If the UE moves with ongoing data transfer and with possible handover between WLAN ANs but without PLMN changes, handover procedure are defined by access-specific technologies (out of our scope), and the UE is not expected to perform any ND&S procedures.

· If the UE moves with ongoing data transfer and with possible handover between WLAN ANs with PLMN changes, it is likely the ongoing session will be broken as well as the security association with the attached PLMN. No special or optimized scheme is defined in this case and it is supposed that the UE will perform all operations as initial access.
The EAP is the most widely used authentication protocol, as an application level approach (above radio and network layers), it is access agnostic and can be applicable generically to anynon-3GPP Accesses. However it is also obvious that its significant latency makes it unsuitable for optimized handover, especially for seamless handover.
3.
Access Network Discovery Support Function (ANDSF)

During SA2 #59 meeting, a new function named Access Network Discovery Support Function (ANDSF) was approved to support ND&S of SAE. The detailed information refers to C1-07xxxx [4].
It is foreseen that the mechanism can provide more information to support ND&S which is more useful to support time-critical handover. The solution is foreseen to mainly be used for handover and other mechanism for network discovery and selection is needed to assist get connectivity to access the services provided by ANDSF.

4.
Network discovery for Non-3GPP Access in SAE
Typically, Network discovery is used at initial network selection (i.e. at switch on), following recovery from lack of radio coverage, at network re-selection (including access network level re-selection and PLMN level re-selection) and at handover. 
In GSM/UMTS, and possibly LTE, the UE’s behaviours related to Network discovery and selection are divided into two parts: IDLE mode and ACTIVE mode. UE’s behaviours in IDLE mode are specified in 3GPP TS 23.122 and UE’s behaviours in ACTIVE mode are related to handover and specified in 25 and 45 series. There is no such definition of IDLE/ACTIVE modes for Non-3GPP Accesses; we don’t propose to invent one, however, we still can divide Network discovery and selection for Non-3GPP Access into different scenarios:
· Scenario 1: initial network selection or equivalent
· Scenario 23: Handover (Seamless or not)
For initial network selection, the key point for a UE is either to connect to its Home PLMN or to find a complete list of all available Access Networks and PLMNs and select the highest priority one. In this scenario the discovery and selection are done by the UE with limited assistance from the NW (e.g. EAP, USIM priority PLMN list, …) For initial network selection, delay/latency is affordable in order to select the right AN & PLMN. 
For handover, however the key point is to keep the interruption time to minimum e.g. matter of few hundred milliseconds for seamless handover, in this case, information on target networks and eventually Network controlled handover should be provided to the UE to assist/control its mobility change.
It is clear we have different requirements for initial network selection and handover as for the other 3GPP radio technologies, therefore it is proposed to have different approaches as it can be foreseen that a common solution for both of scenarios would not be realistic and even required. For initial attachment, we propose to use EAP-based solution in the same way as for I-WLAN. Note further enhancements of EAP would remain possible following new stage 1 requirements For handover, especially seamless handover, another approach is expected, please refer to RAN SI on "Improved network controlled mobility between LTE and 3GPP2/mobile WiMAX radio technologies" and further stage 2 consideration.
The use of EAP based solution for non-3GPP accesses would ensure good backward compatibilities with existing network discovery mechanism. EAP-based solution has been proven for initial network selection in pre-SAE Non-3GPP Access system (I-WLAN) and can be further valued in SAE. Furthermore Network discovery for initial network selection is a very basic feature. 
It is foreseen that the solution for handover, i.e. ANDSF at the moment, will require a more complex solution with a possible similar approach to the other 3GPP radio technologies. Meanwhile non-3GPP access IW with SAE and related UE requires standard network discovery and selection solution for initial attachment and for mobility scenario that don’t require strong interruption time requirements. 
5.
Conclusion

It is proposed to use EAP-based mechanism for initial network selection, network reselection or following recovery from lack of radio coverage (i.e. prior registration) with investigating potential enhancements/improvements to meet SAE specific requirements. And for the ND&S for handover, especially seamless handover, ANDSF-based solution can be a basis for future work to support seamless handover to get better performance.
*** Proposed change on TR 24.801 ***
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.401: "3GPP System Architecture Evolution; GPRS enhancements for E-UTRAN access".

[3]
3GPP TS 23.203: "Policy and charging control architecture".

[4]
3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3".
[5]
3GPP TS 33.102: "3G security; Security architecture".
[6]
3GPP TS 24.229: "IP Multimedia Call Control Protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".

[7]
3GPP TS 23.003: "Numbering, addressing and identification".

[8]
IETF RFC 4306 (December 2005): "Internet Key Exchange (IKEv2) Protocol".

[9]
3GPP TS 33.234: "3G security; Wireless Local Area Network (WLAN) interworking security".
[10]
IETF Internet-Draft, draft-ietf-netlmm-proxymip6-00.txt (April 2007): "Proxy Mobile IPv6", work in progress.

[11]
IETF Internet-Draft, draft-ietf-mip6-nemo-v4traversal-04.txt (March 2007): "Mobile IPv6 support for dual stack Hosts and Routers (DSMIPv6)", work in progress.
[x1]
IETF RFC 4284 (January 2006), "Identity Selection Hints for the Extensible Authentication Protocol (EAP)".

[x2]
3GPP TS 24.234: " 3GPP system to Wireless Local Area Network (WLAN) interworking; WLAN User Equipment (WLAN UE) to network protocols; Stage 3"
*** Proposed change on TR 24.801 ***

8.3.x
Network Discovery
For initial attachment, network selection, network reselection or following recovery from lack of radio coverage (i.e. prior registration), in order for a UE to discover available PLMNs and to connect to its highest preferred PLMN via a Non-3GPP IP Access e.g. at initial network selection, the UE shall support the Network discovery procedure as specified in IETF RFC 4284 [x1].
Editor's note: It is FFS whether the Network discovery procedure is identical to 3GPP TS 24.234 [x2] section 4.4 or requires specific adjustment; nevertheless the referenced section can be used as the baseline text for further contribution on the detailed description of the procedure.
Editor’s note: It is FFS for which specific access technology the EAP-based solution doesn’t apply, e.g. CDMA.

For handover, in order for a UE to discover available access technologies and related information of available target access networks including both of 3GPP IP Access and Non-3GPP IP Accesses, the UE may support Access Network Discovery Support Function (see 3GPP TS 23.401[2]) to get better handover performance.
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