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1. Problems
This section identified a few problems that currently exist with the WLAN network selection procedures and rules specified in TS 23.402, clause 4.8.

According to the procedures currently specified in TS 23.402, the UE performs WLAN access network selection based on the groups of selection criteria included in the active WLANSP rule. These selection criteria identify the attributes / capabilities of the WLANs which should be preferred for selection and include the following (see TS 23.402 clause 4.8.2.1.6):

a)
Attributes defined in the HS2.0 Rel‑2 specification:

-
PreferredRoamingPartnerList,

-
MinimumBackhaulThreshold,

-
MaximumBSSLoad,

-
RequiredProtoPortTuple.

b)
Additional attributes:

-
PreferredSSIDList: A list of SSIDs preferred for selection.

The first problem is that none of the above attributes can be used to identify WLAN networks deployed by the home operator or WLANs that directly interwork with the home operator. As a consequence, the UE cannot be provisioned with a rule that states e.g. “select a home WLAN with BSS load <= 60%”.
NOTE 1:
The term “home WLAN” is used in this document to refer to a WLAN that advertises information (such as FQDNs, SSIDs, OIs, etc.) associated with the home operator. Such WLANs may be WLANs deployed by the home operator or generally WLANs that support direct interworking with the home operator. The UE can authenticate with a “home WLAN” by using a root NAI and its UICC credentials.
Note also that the UE does not know the FQDN advertised by a home WLAN. The PreferredRoamingPartnerList is assumed to contain one or more FQDNs pertaining to the roaming partners of the home operator, so it is useful for selecting WLANs when no home WLAN is available.
A second problem is that the present WLAN selection procedures do not consider the use of Organizational Identifiers
 (OIs). The OIs for WLAN selection were discussed during the WLAN_NS study phase and it was assumed during this study phase that the WLANSP rules would enable WLAN selection based on OIs. Solution 10 in TR 23.865 states: “A new WLAN Selection Policy (WLANSP) node is added to the ANDSF MO. This node includes one or more WLANSP rules, each one specifying a priority value, a set of validity conditions and list of a preferred WLAN attributes (such as supported realms, BSS load, SSIDs, OUIs, etc.).”

However, the OIs have not been included in the WLANSP rules in TS 23.402. We believe that this is, not because of opposition, but due to the lack of time resulted from the intense discussions on other selection criteria (e.g. BSS load, WAN metrics, etc.). We also believe that it is important to include OIs in the WLANSP rules as part of Rel-12 so that better alignment with HS2.0 is achieved and more WLAN selection scenarios are supported (one such scenario is considered later). Note that the OIs identify the roaming consortiums to which a 3GPP operator is a member and indicate to UE if its UICC credentials can be used to authenticate with an AP that advertises these OIs.
2. Proposal

In order to resolve the above problems the two following changes are proposed:

1. The ANDSF policy is extended to contain a HomeSP node (Home Service Provider node) which includes information about the home operator. This information includes the list of SSIDs used by the home operator, the FQDN(s) used by the home operator, the list of roaming consortiums to which the home operator is a member, etc. The HomeSP node is already defined in the HS2.0 Rel-2 specification and it is further described below. 
The HomeSP node is assumed as an independent and standalone node in the ANDSF MO (similarly to PSPL). It is outside of any existing node (e.g. outside the WLANSP, IARP, ISMP, ISRP nodes). Obviously, the HomeSP node can only be provided by the H-ANDSF – it is ignored by the UE when provided by a V-ANDSF.
2. The selection criteria in the WLANSP rules are extended to support one additional attribute called HomeNetwork . This attribute is optional in a group of selection criteria and its value can be either True or False (or can be set or unset respectively). 

The use of the HomeNetwork attribute is explained with the following example. It considers two groups of selection criteria in the active WLANSP rule where the first group contains the new HomeNetwork attribute:
	-
Group of selection criteria with priority 1:

-
HomeNetwork = True

-
MaximumBSSLoad = 60
	This group of selection criteria matches with a home WLAN with BSS Load < 60%.

The UE can determine the home WLANs by using the information in the HomeSP node.

When a WLANSP rule provided by a VPLMN contains the HomeNetwork attribute in a group of selection criteria, the UE shall ignore this group of selection criteria.
Is this really necessary? Or, can the VPLMN instruct the UE to select a home WLAN?

	-
Group of selection criteria with priority 2:

-
PreferredRoamingPartnerList = partner1.com, partner2.com

-
MinimumBackhaulThreshold = 2Mbps in the downlink
	This group of selection criteria matches with any WLAN that advertises the FQDN “partner1.com” or “partner2.com” and its backhaul data rate is at least 2Mbps in the downlink direction.


The structure of the HomeSP node as defined in the HS2.0 Rel-2 specification is shown below.
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The following information is contained:
· NetworkID: A list of SSIDs (or SSID/HESSID pairs) supported by home WLANs. 

· FriendlyName: The name that can be displayed to the user when connected to a home WLAN.

· IconURL: The URL from which an icon can be retrieved. This icon can be displayed to the user when connected to a home WLAN.
· FQDN: The FQDN advertised by home WLANs.

· OtherHomePartners: Additional FQDNs that may be advertised by home WLANs. As stated in HS2.0 Rel-2 specification, this “facilitates the use case in which operators agree to be co-home providers via a commercial agreement or the use case in which one operator merges or acquires another.”

· RoamingConsortiumOIList: A list of organizational identifiers (OIs) to which the home operator is a member. A roaming consortium is a group of service providers with roaming agreements. When the UE discovers an AP that advertises an OI included in the RoamingConsortiumOIList the UE knows that its USIM authentication credentials can be used to authenticate with this AP. As shown in the figure below, each HS2.0 AP can advertise many OIs: up to 3 OIs can be included in the Beacon and additional OIs can be discovered with ANQP procedures.
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· HomeOIList: An optional list of OIs which can be used to enable additional scenarios as the one shown Fig. 2. This figure shows a single WLAN access network which supports three different types of APs: “gold”, “silver” and “bronze”. The main requirement is that the “gold” APs can only be selected by “gold” subscribers, the “silver” APs can be selected by “silver” or “gold” subscribers and the “bronze” APs can be selected by any type of subscriber. 

To fulfil this requirement (a) the different APs can advertise different OIs (as shown in Fig. 2) and (b) the UEs can be configured with different OIs in the HomeOIList according to their subscription type. For example, the UEs of “bronze” subscribers can be configured with “HomeOIList = 4A-B7-98”. Similarly, the UEs of “silver” subscribers can be configured with “HomeOIList = 4A-B7-98 or 6E-23-B9” and UEs of “gold” subscribers can be configured with “HomeOIList = 4A-B7-98 or 6E-23-B9 or 00-6A-F2”.
The HomeOIRequired parameter can be either True or False and its use is described in HS2.0 specification.
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Fig. 2: Example use of “gold”, “silver” and “bronze” OIs in the same WLAN network.
3. WLAN Selection Procedure

With the above proposed changes (i.e. the HomeSP node and the HomeNetwork attribute in the WLANSP rule) the WLAN network selection procedure in the UE essentially remains the same. Indeed, the UE performs again the 3 steps specified in clause 4.8.2b in order to construct a prioritized list of available WLANs and to select the most preferred from this list. The only difference is the following:

· When a group of selection criteria contains the HomeNetwork attribute and it is set to True, then the UE (a) uses the HomeSP node to create a list of available “home WLANs” and (b) applies the selection criteria in this group to all the WLANs in this list.
For example, assume the active WLANSP rule contains the following groups of selection criteria:
	-
Group of selection criteria with priority 1:

-
HomeNetwork = True

-
MaximumBSSLoad = 60
	The UE determines from the HomeSP node that, for example, WLAN-a and WLAN-b support direct interworking with the home operator because they both advertise the FQDN in the HomeSP.
The UE determines after ANQP procedures that the BSS Load of WLAN-a is 80% and of WLAN-b is 55%. So, the group of selection criteria is met by WLAN-b only.

	-
Group of selection criteria with priority 2:

-
PreferredRoamingPartnerList = partner1.com, partner2.com

-
MinimumBackhaulThreshold = 2Mbps in the downlink
	The UE determines after ANQP procedures that only WLAN-c meets the criteria in this group. This WLAN is also determined to support S2a connectivity to PLMN-a and PLMN-b.


The UE constructs the following prioritized list of available WLANs and selects one as specified in clause 4.8.2b (considering also the "S2a connectivity preference").

· WLAN-b (most preferred)

· WLAN-c (second most preferred, supports S2a connectivity to PLMN-a and PLMN-b)

Note that a group of selection criteria that includes only the HomeNetwork attribute (as shown below) is matched by all home WLANs.

-
Group of selection criteria with priority 1:

-
HomeNetwork = True

4. Summary
Based on the above discussion, it is proposed to:

1. Extend the ANDSF policy to contain a HomeSP node which includes information about the WLANs that support direct interworking with the home operator. Clarify that the HomeSP node is defined in the HS2.0 Rel-2 specification.
2. Extend the selection criteria in the WLANSP rules to contain an additional attribute called HomeNetwork. 
3. Clarify the UE behaviour when the UE evaluates a group of selection criteria that include the HomeNetwork attribute (as discussed above in section 3).
These changes are included in S2-141083.

Annex: Roaming Considerations

Apart from the two problems identified in section 1, there is also a relevant third problem that pertains to roaming scenarios: 
· When the UE is roaming over 3GPP access to a VPLMN included in the list of “VPLMNs with preferred WLAN Selection Rules” (see TS 23.402 clause 4.8.2.1.7) the UE applies the WLANSP rules provided by the VPLMN (if any). In this case, the VPLMN should be able to instruct the UE to select a WLAN deployed by the visited operator. However, only the PreferredSSIDList in the existing WLANSP attributes can be used for this purpose. The VPLMN can indicate to UE the FQDNs of its own preferred partners (via the PreferredRoamingPartnerList) but cannot indicate to UE the FQDNs of WLANs owned by or directly interworking with the visited operator. This is a similar problem to the first problem discussed in section 1 for the non-roaming case.

However, for the roaming case we believe that there is no need for the VPLMN to provide a VisitedSP node to the roaming UEs (a VisitedSP node carries the same information as the HomeSP node but for the visited operator). We believe for example that it is not important for the roaming UE to know the roaming consortia to which the visited operator is a member, neither to know a FriendlyName or an IconURL for the visited operator.

The VPLMN could indicate its preferred WLANs to the UE by using the existing PreferredSSIDList and possibly a new attribute PreferredFQDNList which contains the FQDNs advertised by the WLANs deployed by the VPLMN. These FQDNs would be different from the FQDNs of the roaming partners of the VPLMN which are included in the PreferredRoamingPartnerList. This way, the VPLMN could instruct a roaming UE to select a WLAN deployed by the VPLMN by including the following example group of selection criteria in the WLANSP rule:
-
Group of selection criteria with priority 1:

-
PreferredSSIDList = SSID-a, SSID-b

-
PreferredFQDNList = visited-operator-a.com 

� Also referred as Organizational Unique Identifiers (OUIs).
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