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This paper describes possible solutions to simplify the configuration and maintenance of the network topology information stored on the ANDSF. 
1. Discussion
The ANDSF (Access Network and Discovery Selection Function) was introduced to provide the UE with assistance data/policies about available accesses, and influence the access system that the UE shall handover to or re-select. To that purpose the ANDSF has to be configured by the operator with the knowledge of the network topology. In particular, the ANDSF needs to know the non-3GPP access networks deployed by the operator and their position.

The position of a non-3GPP access, such as a domestic or public WiFi hotspot, can be identified by its geographical coordinates or by the Cell Global Identity (CGI), Tracking Area Code (TAC) and/or Routing Area Code (RAC) where it resides (see Figure 1). This topology information serves for two purposes:
1) The ANDSF may announce to the UE only the non-3GPP access networks that are located in close proximity of the UE. Doing so it is possible to minimize the signalling overhead over the air interface, since the ANDSF can deliver to the UE only the data pertaining to the access systems that the UE is more likely to detect in the visited area.
2) The UE can exploit the position information bound to the non-3GPP accesses announced by the ANDSF to save some battery life. As an example, if the UE knows that the cell where it is currently located does not contain any non-3GPP access, the UE can safely switch off the non-3GPP radio in order to reduce power consumption. 
[image: image1.emf]3GPP or

non-3GPP access

SGi

PGW

S14

UE

ANDSF

IP access

3GPP

Cell/TA/RA

WiFi

SSIDs

3GPP

Cell/TA/RA

WiFi

SSIDs

Network Topology


Figure 1 - Example of topology information on the ANDSF

The more precise and exhaustive the topology information stored on the ANDSF is, the more effective the ANDSF will be in optimizing UE’s battery life, without causing an excessive overhead over the radio interface. Unfortunately building a complete network topology database on the ANDSF may be a cumbersome task for the operator, especially if the involved non-3GPP accesses are domestic or public WiFi hotspots, that are normally deployed without any careful network planning.

Based on these considerations, it is the opinion of the authors that proper solutions to assist the operator in the configuration and maintenance of the ANDSF should be standardized in Rel-9. A possible technical approach to achieve this goal is to allow the ANDSF to collect directly from the UE additional information about the available non-3GPP coverage, so that the ANDSF can progressively enhance its network topology database without necessarily requiring the manual intervention of the administrator. In particular, the UE may assist the ANDSF in the following ways:
3) The UE may deliver to the ANDSF additional details about the non-3GPP accesses that are already registered in the network topology database. As an example, the UE may help the ANDSF to better localize the position of a certain WiFi hotspot, providing its geographical coordinates, if the UE is equipped with an active GPS receiver, and/or the Cell Global Identity (CGI) identifying the 3GPP cell where the WiFi hotspot resides. Moreover, the UE may deliver to the ANDSF other parameters regarding the operational mode of the WiFi hotspot (e.g. active channel, technology type), that may be useful at a later stage to speed up the network association phase.
4) The UE may help the ANDSF to discover non-3GPP accesses that are not yet registered in the network topology database. As an example, if the user performs a manual selection of the target non-3GPP access, the UE may detect a WiFi hotspot unknown to the ANDSF. If that happens, the UE may deliver to the ANDSF a collection of data describing the newly discovered hotspot, such as the access network identifier (i.e. SSID), the supported access control mechanism (e.g. open access, pre-shared key, EAP authentication) and the position where the WiFi coverage was detected (geographical coordinates, CGI, TAC and/or RAC).
In order to exclude all the non-3GPP access networks that cannot be use to access operator’s services, the UE should send to the ANDSF additional information about a specific non-3GPP access network only after having successfully connected to the Evolved Packet Core (EPC) via that access network.
Subject to operator’s configuration, the ANDSF may enforce proper measures to verify the reliability of the data provided by the UE before incorporating them in the network topology database, e.g.:
· If the data provided by the UE refer to a non-3GPP access unknown to the ANDSF, the ANDSF may wait for the confirmation of the administrator before announcing them to other UEs.
· If the UE is providing additional details about a non-3GPP access that is already known to the ANDSF (e.g. the UE provides the geographical coordinates or the CGI where the non-3GPP access resides), the ANDSF may wait for those data to be confirmed by other UEs before using them to enhance the network topology database.
· The ANDSF may check whether the information provided by the UE refers to a non-3GPP access that the UE is authorized to use by subscription.
· The ANDSF may perform a set of consistency checks based on its knowledge of the network topology. As an example, if the UE indicates that a certain WiFi hotspot falls under the coverage of a specific 3GPP cell, the ANDSF may check whether that cell actually belongs to the Tracking Area (TA), or Routing Area (RA), where the WiFi hotspot is expected to reside according to operator’s configuration.
The UE and the ANDSF should also implement appropriate mechanisms to limit the signalling overhead caused by the access network information provided by the UE. To that purpose, the UE should provide assistance data to the ANDSF only in case the access network discovery information announced by the ANDSF is either incomplete or incorrect. As an example, if the ANDSF announces the position of a certain WiFi hotspot in terms of TAC, or RAC, the UE should contact the ANDSF only if it can provide a more accurate estimate of the position of the WiFi hotspot, in terms of geographical coordinates or CGI.

The main advantage for the operator is that the initial configuration of the network topology database on the ANDSF does not need to be very accurate. Taking WiFi as the most relevant use case, upon initial deployment of the ANDSF, the operator could identify the position of each known domestic or public WiFi hotspot in terms of TAC, or RAC, letting them the ANDSF enhance the accuracy of the location information using the data provided by the UEs. As the location information on the ANDSF becomes more accurate, the frequency of updates coming from the UEs will go down, with the benefit of constraining the signalling overhead generated over the air interface.
2. Proposal
It is proposed that SA2 considers for standardization in Rel-9 the solution described in the previous section to simplify the configuration and maintenance of the ANDSF.

If SA2 concludes that the proposed approach is acceptable, the correspondent CR to TS 23.402 is available in S2-092303. 
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