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The main issue raised against the architectural proposal in which the UE communicates with both a hANDSF and a vANDSF (see for example Alternative A in S2-090271), is that the UE may receive conflicting policies from these ANDSF entities. This document addresses this issue and aims to clarify the UE behavior when such conflicting policies are received. 

Definition of conflicting policies: Two policies are considered as conflicting when 

· They are concurrently valid; and

· They define different order of access network priorities. For example, one policy indicates (WLAN/SSID=x, Priority 1 and WiMAX/NAP-ID=y, Priority=2) and the other policy indicates (WiMAX/NAP-ID=y, Priority=1 and WLAN/SSID=x, Priority 2).

When a roaming UE receives conflicting policies from the hANDSF and the vANDSF, its behavior should satisfy the AND&S service requirements in TS 22.278 and in particular the following (from the SA1 LS in S1-084385):
“In case of roaming scenario, the HPLMN may express preferences with regard to the preferred non-3GPP radio access technology to be used. But the final decision on the RAT choice belongs to the serving PLMN (i.e. VPLMN in this roaming scenario).”

In SA2 terms, the above requirement can be translated as follows:

· The HPLMN may send a policy to UE, which is valid when the UE is inside a VPLMN, and which can contain a list of non-3GPP RATs in order preferred by the home operator.

· If a non-3GPP RAT contained in the HPLMN policy is a RAT connected to the VPLMN (i.e. provides access to the visited network), then the VPLMN can override the home operator’s preference by using its own policies. So, the preference related to RATs connected to the VPLMN is defined by the VPLMN, which owns and controls the radio resources of these RATs.
· However, if a non-3GPP RAT contained in the HPLMN policy is a RAT not connected to the VPLMN (for example, it is a RAT connected to a PLMN with higher priority than the currently used VPLMN), then the VPLMN cannot override the home operator’s preference. In other words, the VPLMN cannot send policies for RATs not connected to the VPLMN or to a PLMN equivalent to the VPLMN.
The above three statements are further explained below with the aid of a typical roaming scenario illustrated in the following figure. This figure shows a roaming UE in a VPLMN=x, which provides 3GPP access and WLAN access. Three 3GPP location areas are shown, LAC=a, LAC=b and LAC=c. The WLAN access provided by the VPLMN has SSID=z. In addition, near the current location of the UE there are two WLAN hot spots, which provide direct access to the HPLMN (i.e. they are not located in the VPLMN). These hot spots are identifies as WLAN/SSID=v.
According to the AND&S service requirements in TS 22.278, the HPLMN shall be able to provide discovery information and policies related to WLAN/SSID=v, which directly connects to HPLMN. It may also “express preferences with regard to the preferred non-3GPP radio access technology to be used” in the VPLMN. In other words, the HPLMN may indicate that WLAN/SSID=z is preferred to 3GPP access in the visited network, but this preference can be overridden by the VPLMN, which has the ultimate control of its own radio and access resources.
So, based on the above, we assume that the HPLMN has the following two access network selection policies:

1. The HPLMN prefers the UE to use the WLAN/SSID=v (if possible) with the highest access priority. This is because this WLAN connects directly to the HPLMN. 
2. In addition, the HPLMN prefer the UE to use the WLAN/SSID=z (if possible) with the second highest priority. This second preference is in line with the SA1 requirement: “In case of roaming scenario, the HPLMN may express preferences with regard to the preferred non-3GPP radio access technology to be used.” 
We also assume that the VPLMN has its own access network selection policies:

1. The VPLMN prefers 3GPP access with the highest priority; and

2. The VPLMN prefers WLAN/SSID=z access with the second highest priority.
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Based on the above assumptions, the response messages provided by the hANDSF and the vANDSF to UE are shown below. Note that the field names used are taken from TS 24.312 (ANDSF MO).

hANDSF Response:

	Discovery Info
	Access type (WLAN)

Access Network Area (3GPP PLMN x, may also provide LACs if known to HPLMN)

Access Network Info (SSID=v)

	Policy
	Rule Priority=1

Roaming=yes

Validity Area (3GPP PLMN x, may also provide LACs if known to HPLMN)

Prioritized Access (WLAN/SSID=v, Priority=1)

Prioritized Access (WLAN/SSID=z, Priority=2)


vANDSF Response:

	Discovery Info
	Access type (WLAN)

Access Network Area (3GPP PLMN x, LAC=b)

Access Network Info (SSID=z)

	Policy
	Rule Priority=1

Validity Area (3GPP PLMN x, LAC=b)

Prioritized Access (3GPP, Priority=100)

Prioritized Access (WLAN/SSID=z, Priority=101)


When the UE is in LAC=b, then both policies provided by hANDSF and vANDSF become valid. They also conflict each other because the hANDSF prefers the UE to use WLAN/SSID=z with higher priority than 3GPP access, but the VPLMN has the opposite priority order (3GPP access first, WLAN/SSID=z second). 

In order to meet the stage 1 requirements the UE would need to implement the following behavior:

1. The UE discards the preference for WLAN/SSID=z expressed by the hANDSF because this WLAN is also included in the policy of the vANDSF, which means it is a WLAN connected to the VPLMN and the VPLMN has “the final decision on the RAT choice belongs to the serving PLMN”. 
2. The UE then constructs a prioritized access list by taking first the prioritized access list sent by the hANDSF (except the discarded preference for WLAN/SSID=z) and then the prioritized access list sent by the vANDSF.
So the UE will conclude to the following policy:
	Policy
	Rule Priority=1

Validity Area (3GPP PLMN x, LAC=b)

Prioritized Access (WLAN/SSID=v, Priority=1)

Prioritized Access (3GPP, Priority=100)

Prioritized Access (WLAN/SSID=z, Priority=101)


Conclusion

The above discussion leads to a very simple conclusion: The UE must discard the preference of hANDSF for all access networks that the vANDSF expresses also its own preference. By doing so, we effectively allow the VPLMN to have “the final decision on the RAT choice belongs to the serving PLMN”. However, the preference of hANDSF for non-3GPP access networks not belonging to the VPLMN or for which the vANDSF does not express any preference should be taken into account.

To implement the above conclusion, the following changes are proposed to TS 23.402.
*** Proposed Changes ***
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 is able to initiate data transfer to the UE, based on network triggers, and respond to requests from the UE.

NOTE:
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.

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.

-
The UE shall select the most preferable available access network for inter-system mobility based on the received / provisioned inter-system mobility policies.

When the UE is roaming, it shall use the following procedure for resolving potential conflicts between the policies provided by the H-ANDSF and the policies provided by the V-ANDSF:
-
If the UE has an inter-system mobility provided by the H-ANDSF and an inter-system mobility provided by the V-ANDSF, and these policies are concurrently valid and include access priorities for the same access network, then the UE shall discard the access priority for this access network provided by the H-ANDSF and consider only the access priority provided by the V-ANDSF. 

-
If the UE has an inter-system mobility provided by the H-ANDSF and an inter-system mobility provided by the V-ANDSF, and these policies are concurrently valid and do not include access priorities for the same network, then the UE shall builds a list of prioritized access networks by using first the prioritized access networks provided by the H-ANDSF and then the prioritized access networks 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 that directly interacts with the UE is located in the subscriber's home operator network.

The 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.

The ANDSF shall be able to limit the load caused by the UE initiated requests towards the ANDSF.

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, according to the operator requirements. In this release of the specification, access network discovery information is provided for accesses located only in the Registered PLMN or in a PLMN equivalent to the Registered PLMN.
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.
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