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Abstract of the contribution: This contribution proposes the UE to send information to the ANDSF about any discrepancies it may find between access network information it receives from the ANDSF and access network information it discovers by other means. This contribution also proposes the ANDSF to update its database information accordingly.
1.
Introduction

ANDSF provides two types of information to the UE, access network selection policies and access network information. As discussed during SA2#72 meeting in Hangzhou in contributions S2-092303 and S2-092080, the effectiveness of the ANDSF relies on the reliability and accuracy of the access network information data stored in the ANDSF database. ANDSF can be provisioned with access network information by different means, e.g. manual configuration, interface to network management equipment, etc. There are many reasons why access network information stored in the ANDSF may not be up to date: e.g. access networks may be taken out of service, switched off or taken to a different location and such information is not updated into ANDSF database itself. For some access technologies, the number of access networks that need to be tracked can potentially be quite high, therefore the maintenance of the access network information is very important.

Access network information is sent to the UE, for instance, to reduce the amount of power the UE spends scanning for access networks. For example, let’s assume that the UE turns off the WLAN interface when there is no I-WLAN coverage and it turns it on when the information received from the ANDSF indicates there is I-WLAN coverage (as opposed to the UE perform periodic scanning for I-WLAN networks). If the ANDSF database contains erroneous information, one of the following may happen:
· a) the UE scans and does not discover any access network because there is no I-WLAN coverage at this location. 
· b) the UE scans and discovers only a subset of the access networks in the list of access networks provided by the ANDSF as some of the access networks have been disconnected. 
· c) the UE scans and discovers a new set of access networks that is not in the list provided by the ANDSF. 
· d) there is I-WLAN coverage, but the UE does not scan for I-WLAN access networks as the data introduced in the ANDSF database is erroneous and I-WLAN access networks are not sent as part of access network list. 
The consequences in this example may be that:

· The UE performs unnecessary scanning, increasing battery consumption.
· Policies sent to the UE may not be adequate for the I-WLAN access network environment the UE is in. For example, if the ANDSF is not aware of certain access networks being available in an area, it may not include them in the priority access list. 
· The UE is unaware of I-WLAN coverage. The UE may be unaware of the existence of specific access networks in a given area, therefore not making full use of network resources.
When the UE cannot find an access network which is in the list of access networks provided by the ANDSF (use cases a) and b)), it is not possible for the UE to determine whether access network information in the ANDSF database is not accurate or, the UE has not good reception of the radio signal or, the UE has not entered yet the coverage area of the I-WLAN. The latter may occur when access network information is provided with the accuracy of a cell ID and the coverage area of the I-WLAN access network is smaller than the coverage area of the 3GPP cell. Use case c) is the only case in which the UE can help in making the ANDSF database more accurate. In such case, the UE could send the ANDSF the list of access networks it discovers (and can connect to) and were not part of the access network information list sent by the ANDSF. In case of d), it is not possible for the UE to discover discrepancies; therefore, the UE cannot help in improving the accuracy of the database. However, when a UE reports new access networks under use case c) and the ANDSF database is updated, the number of occurrences of use case d) can be minimised (i.e. number of UEs that are unaware of I-WLAN coverage when there is some).
In order to minimize the number of interactions between the UE and the ANDSF, and therefore minimize battery consumption involved in this process, it should be possible for the UE to store the discrepancies in access network information and report the newly discovered access networks in subsequent interactions with the ANDSF. In this way, such reporting mechanism it is not a burden on the UE. 
2.
Proposal

To be able to increase the accuracy of the access network information stored in the ANDSF database, we propose the following procedures to be performed by the UE and ANDSF:

a) UE shall be able to send access network information back to the ANDSF about access networks it discovers by other means (e.g. active/passive scanning) and were not sent as part of the access network list provided by the ANDSF. 
b) The UE shall be able to store access network information it discovers (e.g. by scanning) and send an updated list of access networks in subsequent interactions with the ANDSF.
c) The ANDSF shall be able to modify its access network database with information provided by the UE when such information can be trusted.
3.
Proposed Changes
The proposed changes are as follows:

Start of the first change

4.8.2.1
Access Network Discovery and Selection Function (ANDSF)

The ANDSF contains data management and control functionality necessary to provide network discovery and selection assistance data as per operators' policy. The ANDSF shall respond to UE requests for access network discovery information and may be able to initiate data transfer to the UE, based on network triggers.

NOTE 1:
In this Release, the OMA DM Push mechanism may not work in all possible scenarios and the ANDSF may not always be able to initiate a session to the UE.

NOTE 2:
The usage of ANDSF capabilities is intended for scenarios where access-network level solutions are not sufficient for the UE to perform Network Discovery and Selection of non-3GPP technologies according to operator policies.

The ANDSF shall be able to provide the following information:

1)
Inter-system mobility policy:

-
The inter-system mobility policy is a set of operator-defined rules and preferences that affect the inter-system mobility decisions taken by the UE. The UE uses the inter-system mobility policy to:

(i)
decide when inter-system mobility is allowed or restricted; and

(ii)
to select the most preferable access technology type or access network that should be used to access EPC.


For example, an inter-system mobility policy may indicate that inter-system handover from E-UTRAN access to WLAN access is not allowed. It may also indicate e.g. that WiMAX access is more preferable to WLAN access.

-
The inter-system mobility policy may be provisioned in the UE and may be updated by the ANDSF based on network triggers or after receiving a UE request for network discovery and selection information.

-
The inter-system mobility policy identifies which access technology type or which specific access network is mostly preferable for EPC access. It shall be able to indicate:

-
If a specific access technology type is preferable to another (e.g. WiMAX is preferable to WLAN).

-
If a specific access network identifier is preferable to another (e.g. WLAN SSID‑1 is preferable to WLAN SSID‑2).

-
The inter-system mobility policy identifies also when inter-system mobility is allowed or restricted. It shall be able to indicate:

-
If inter-system mobility is restricted from one access technology type to another (e.g. handover from WiMAX to WLAN is restricted).

-
If inter-system mobility is restricted when certain conditions are met.

-
Validity conditions, i.e. conditions indicating when a policy is valid (such conditions may include e.g. a time duration, a location area, etc.). The validity conditions may also indicate when the UE shall request for new policies.

-
The inter-system mobility policy indicates whether the operator-preferred list of access networks or access technology types for EPC access, shall take precedence over corresponding user-preferred list, when automatic access network selection is used.

2)
Access network discovery information:

-
Upon UE request, the ANDSF may provide a list of access networks available in the vicinity of the UE for all the access technology types requested by the UE (if any requested).

-
The ANDSF provides information for access networks that are available to the UE including:

-
the access technology type (e.g. WLAN, WiMAX).

-
the radio access network identifier (e.g. the SSID of a WLAN).

-
other technology specific information, e.g. one or more carrier frequencies.

-
validity conditions, i.e. conditions indicating when the provided access network discovery information is valid (such conditions may include e.g. a location).

-
The UE may retain and use the access network discovery information provided by the ANDSF until new/updated information is retrieved.

Subject to operator’s configuration, the ANDSF may obtain the permanent UE identity, e.g. based on the security solution specified in TS 33.402 [45].

There are two types of information provided by the ANDSF, i.e. the inter-system mobility policy and the access network discovery. The ANDSF may provide both types of information or only one of them.

The H-ANDSF selects the inter-system mobility policies and the access network discovery information to be delivered to the UE according to the operator requirements and the roaming agreements. If the permanent UE identity is known to the H-ANDSF, and subject to operator’s configuration, the available subscription data (e.g. the list of access networks, or access technology types, the UE is authorized to use, etc.) may also be used by the H-ANDSF for selecting the inter-system mobility policies and the access network discovery information.

The V-ANDSF selects the inter-system mobility policies and the access network discovery information to be delivered to the UE according to the operator requirements and the roaming agreements.

The UE shall be able to send access network information to the ANDSF about access networks it discovers and are not part of the access network information sent by the ANDSF. The UE does not need to initiate a new transaction with the ANDSF to report this information. The ANDSF shall be able to modify its access network database information with access network information provided by the UE, when such information can be trusted.
Editor’s note: The time elapsed since the UE detects there is a discrepancy and it reports it to the ANDSF may invalidate the data as it cannot be guaranteed the access network discovered is still there after long periods of time.  It is FFS how to deal with this issue.
Editor’s note: It is implementation specific and out of scope of this specification to determine when access network information sent by the UE can be trusted.
The UE shall select the most preferable available access network for inter-system mobility based on the received / provisioned inter-system mobility policies and user preferences. When automatic access network selection is used, the UE shall not initiate a connection to the EPC using an access network indicated as restricted by inter-system mobility policies.

NOTE 3:
The user may manually select the access technology type or access network that should be used by the UE; in such a case the inter-system mobility policies are not taken into account.

When roaming, it shall be possible for the UE to resolve potential conflicts between the policies provided by the H‑ANDSF and the policies provided by the V‑ANDSF.

The ANDSF shall be able to limit the amount of information provided to the UE based e.g. on the UE's current location, UE capabilities, etc. The ANDSF shall be able to limit the load caused by the UE initiated requests towards the ANDSF.

The H‑ANDSF in the subscriber's home operator network may interact with other databases such as the HSS user profile information residing in subscriber's home operator network. Details of such interaction with these databases are not described in this Release of the specifications.

Inter-system mobility policies and access network discovery information may also be statically pre-configured by the operator on the UE. The inter-system mobility policies and access network discovery information provided to the UE by the ANDSF take precedence on the inter-system mobility policies and access network discovery information pre-configured on the UE.

End of the first change

Start of the second change

4.8.3
Reference Points

S14
This reference point is between UE and H‑ANDSF / V‑ANDSF for direct queries via pull. It enables dynamic provision of information to the UE for access NW discovery and selection procedures related to non-3GPP and 3GPP accesses. It also enables the UE to send information on access networks it discovers and is not part of the access network information it received from the ANDSF. This dynamic provision shall be supported with Pull (UE-initiated session) and with Push (ANDSF-initiated session), if feasible. Communication over S14 is secured as specified in TS 33.402 [45].

Protocol assumption:

-
S14 interface is realized above IP level.

End of the second change
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