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Abstract: The present document proposes network selection procedures for the Non-3GPP accesses based on the Architecture for Access Network Discovery Support Functions, which was approved in the last SA2 meeting.

Introduction

TS 23.402 [1] Section 4.2 specifies the Architecture for Access Network Discovery Support Functions. The network elements and reference points are described, yet most details are still FFS. This contribution discusses these details by identifying the functions needed for network discovery.

In C1-071792 [2], SA2 asks CT1 to specify the stage 2 and stage 3 procedures for network discovery and selection for (3GPP and) non-3GPP access and to start work based on SA1’s requirements. 

In C1-071788 [3], SA1 informs CT1, that they have started to work on this issue. SA1 agreed upon the requirement that it shall be possible for the VPLMN and the HPLMN to provide the UE with access network information pertaining to locally supported non-3GPP access technologies. This information about the access technologies provided to the UE may be based on multiple criteria like the UE’s capabilities, current location or other circumstances. Operator preferences may also be included as well. Other requirements may be formulated by SA1 at the SA1#38 meeting in October.

To facilitate service continuity, this contribution proposes a method to supply information about the access technologies to the UE. Furthermore, we discuss the possibility to inform the access networks about the upcoming potential handover, so that preparation in these access networks could be performed, to even further facilitate service continuity. 

Overview 

One of the main goals of Network Discovery and Selection is to avoid unnecessary background scanning by the UE, by providing the UE access network information based on the UE’s current situation. Avoiding a full scan for access networks clearly decreases the time needed for network attachment, and consequently may decrease the handover delay.

As specified in TS 23.402, the Access Network Discovery Support Functions (ANDSF) contains data management and control functionality necessary to provision network discovery and selection assistance data as per operators’ policy. While connected to a particular access network, the UE may receive this assistance data.  

To support the UEs by providing a list with access networks, this contribution discusses the various criteria used to create the list with access technologies like: the UE’s capabilities, current location and other circumstances. To facilitate service continuity even further, this document proposes a method to inform the potential access networks about a possible upcoming handover.
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Figure 1. ANDSF Service

 ANDSF Service

As defined in TS 23.402, the Sx reference point is between UE and ANDSF for direct queries via pull. It enables dynamic provision of information to the UE for NW discovery and selection procedures related to non-3GPP accesses. Push and/or combination of Pull-Push may be supported as well.

As illustrated in figure 1, an UE connected to EUTRAN (1) that wants to access a non-3GPP network, may request ANDSF support by contacting the ANDSF service (2), which creates a list with access networks for the UE. To keep the list as short and precise as possible, the ANDSF service constructs this list based on the following criteria:

· UE capabilities

The list sent to the UE should take into account what kinds of technologies are supported by the UE (e.g.WLAN/WiMAX).

· Subscription information

Does the subscription allow the use of certain access networks? This includes restrictions on certain technologies and roaming agreements.

· User preferences

The user might want to restrict the use of certain networks because of cost or security reasons. These networks should be excluded from the list send to the UE.

· UE circumstances

The reported networks to the UE depend on its current location. Ideally, only networks that are within reach of the UE are included. 

· Quality of Service parameters

To allow service continuity, service requirements of ongoing connections should be taken into account. This includes bandwidth requirements and security aspects. 

· Operator preferences

The operator should be able to decide which networks to include or exclude. 

To create the list with access networks that are available to the UE, the UE’s location is clearly one of the most important aspects. How to obtain the UE’s location is FFS, a possible method could be to use the current UE’s cell-ID. The ANDSF database could maintain neighbour lists to know the potential neighbouring access networks at the UE’s location.

Based on the information received from the ANDSF service, the UE may (pre-) configure its network interfaces and perform an optimized scan for the access networks in the list (step 5).  The UE then decides which network to select (step 6) and attaches to it (step 7). After a successful handover the UE uses the non-3GPP access network (step 8).

To facilitate service continuity, the access networks included in the list that provide this service, pro-actively receive a notification about a possible handover. The goal is to allow the networks to perform handover preparation (details are FFS). Based on the subscription information, user preferences, terminal capabilities, Quality of Service parameters, encryption and compression information, access technology specific attributes or access network specific attributes, information can be generated for each neighbouring access network. This information is then transferred (step 3) to the access networks (using the Sy reference point) in a pro-active way, where the access network starts the handover preparation (step 4). Steps 3,4 and 5 could, to a large degree, be performed in parallel.

A time-out or active signalling (not shown in the figure) is needed to inform the access network about UE’s that did not choose that specific access network. The access network can then release any resource it may have reserved for that UE in the handover preparation phase. 
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Proposal

We propose to add the following text for inclusion in TR 24.801

**** Start of first change ****

4
Network selection procedures

Editor's note: This clause will contain a description of the procedures for network selection, i.e. access technology selection and PLMN selection. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.1
Concepts

Editor's note: This subclause will contain a description of concepts, general principles, working assumptions agreed by CT1, etc. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.1.1 Access Technology Selection

An UE connected to EUTRAN may request Access Network Discovery Support Functions (ANDSF) support by contacting the ANDSF service, which creates a list with access networks for the UE, according to the following criteria:

· UE capabilities

The list sent to the UE should take into account what kinds of technologies are supported by the UE 

· Subscription information

The subscription information may include restrictions on the use of certain technologies and use of certain PLMNs.

· User preferences

The user might want to restrict the use of certain networks because of cost or security reasons. These networks should be excluded from the list send to the UE.

· UE circumstances

The reported networks to the UE depend on its current location. Ideally, only networks that are within reach of the UE are included. How to obtain the UE’s location is FFS.

· Quality of Service parameters

To allow service continuity, service requirements of ongoing connections should be taken into account. This includes bandwidth requirements and security aspects. Details are FFS.

· Operator preferences

The operator should be able to decide which networks to include or exclude. 

After receiving the reply from the ANDSF service, the UE may perform an optimized scan. The UE then continues with the PLMN selection. Next to informing the UE about the access technologies, the ANDSF server may inform the access networks about an upcoming handover. The details are FFS.

When the UE is roaming in a foreign network, the ANDSF server of the visited operator may provide the information to the UE and access networks. 

4.1.2 PLMN Selection

TBD

4.2
Procedures

Editor's note: This subclause will contain a detailed description of the procedures for network selection. The text within this section should be readily transferable to TS 23.122 or other TS(s) (e.g. TS 24.234).

4.2.1
General

Editor's note: Currently there are no requirements available. E.g. it is open when and based on which criteria the decision for a specific 3GPP or non-3GPP access technology is made during the network selection.

4.2.1.1 Access Technology Selection Procedures
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Figure x Procedure for network discovery and selection

In figure x, the UE is initially connected to EUTRAN; once the network discovery and selection procedure completes, the UE is attached to the non-3GPP access. 
1. The UE is connected to EUTRAN

2. The UE directly requests the ANDSF service to supply a list with access networks for the UE. The ANDSF service responds to the UE with the access networks according to the ANDSF service criteria from Section 4.1.1. The detailed messages, as well as an additional push-model are FFS

3. Notification of the neighbouring access networks, and the corresponding step 4, are optional to allow notifying the networks about a possible upcoming handover event. These messages must clearly identify the UE. The exchange of the messages between the ANDSF and non-3GPP IP-access make use of the Sy reference point.

4. Based on the received information from step 3, the access networks may perform handover preparation like e.g. pre-authentication for the UE.

5. Upon receiving the list of access networks, the UE performs an optimized scan to search for a suitable access network. If no networks are found during this optimized scan, the UE may perform a full scan.

6. The UE selects the network to attach to and makes the HO decision

7. The UE attaches to the selected non-3GPP access network and performs the handover

8. After the handover, the UE is attached to the PDN through the non-3GPP access network

It should be noted that steps 3,4 and 5 could, to a large degree, be performed in parallel. The details are FFS. Also, a time-out or active signalling (not shown in the figure) is needed to inform the access network about UE’s that did not choose that specific access network. The access network can then release any resource it may have reserved for that UE in the handover preparation phase.  
4.2.1.2 PLMN Selection Procedures

TBD

4.2.2
Procedures for 3GPP radio access networks

Editor's note: Currently there are no E-UTRAN specific requirements available. E.g. it is open whether in the "User Controlled PLMN Selector with Access Technology" and the "Operator Controlled PLMN Selector with Access Technology" the E-UTRAN will be treated as a new 3GPP radio access technology different from GERAN and UTRAN.

4.2.3
Procedures for non-3GPP access networks

Editor's note: Currently there are no requirements available.

**** End of first change ****
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