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1. Discussion

Q1: Does the UE need to know which WLANs support S2a connectivity to HPLMN and/or to VPLMN?

Yes, assuming the UE also supports S2a procedures. In many scenarios, the UE would attempt to establish a PDN connection over WLAN with S2a procedures (e.g. when attempting to handover an existing PDN connection from 3GPP access). In such scenarios, the UE would need to select a WLAN that supports S2a connectivity to HPLMN or VPLMN, thus, the UE needs to know, prior to WLAN selection, which available WLANs support S2a connectivity.

Q2: When the UE should or should not select a WLAN with S2a connectivity (to HPLMN and/or to VPLMN)?

1. When the UE does not need to establish a PDN connection over WLAN with S2a procedures, the UE is not required to select a WLAN with S2a capabilities. In this case, the UE can select any WLAN that best matches the selection criteria in the active WLANSP rule without considering the S2a capabilities of the available WLANs (as already specified). For example:

a. 
The UE attempts to select a WLAN in order to execute IP flow mobility procedures, e.g. in order to transfer a certain IP flow from 3GPP access to WLAN access. In this case, the UE does not need to establish a PDN connection over WLAN with S2a procedures (S2c procedures are used instead).

b. 
The UE attempts to select a WLAN in order to directly (non-seamlessly) offload some Internet traffic to WLAN access. Again, in this case, the UE does not need to establish a PDN connection over WLAN with S2a procedures.

c. 
The UE attempts to select a WLAN in order to transfer a PDN connection from 3GPP access to WLAN access. The UE may select SWu/S2b procedures for this handover, for example, if the UE is configured to know that this PDN connection is terminated to a PLMN that support ePDGs / S2b procedures. Again, in this case, the UE does not need to establish a PDN connection over WLAN with S2a procedures.

2. The UE should select a WLAN with S2a capabilities when the UE needs to establish (at least) one PDN connection over WLAN and the UE must use S2a procedures for establishing this PDN connection (e.g. because the UE does not support SWu/S2b and S2c procedures or because the UE is configured to use S2a when connected to the HPLMN, etc.). For example:

a. 
The UE attempts to handover a PDN connection from 3GPP access to WLAN access and the UE decides to use S2a procedures for this handover (e.g. because the UE does not support SWu/S2b and S2c). Obviously, the UE needs to select a WLAN that supports S2a connectivity. 

NOTE: The UE typically knows if the PDN connection over 3GPP access is routed to the HPLMN or if it breaks out locally in the VPLMN. This is known either implicitly (e.g. “all PDN connections to IMS break out locally in the VPLMN”) or explicitly by means of the “APN settings” that were used to active the PDN connection. The “APN settings” include all necessary parameters for activating a PDN connection including an APN value (which may contain an operator identity), a PLMN identity (MCC/MNC pair), etc. By examining these parameters the UE can determine whether the PDN connection is routed to HPLMN or breaks out locally in the VPLMN.

b. 
The UE attempts to select a WLAN in order to directly (non-seamlessly) offload some Internet traffic to WLAN access but it predicts that a PDN connection over this WLAN may be requested later on (e.g. based on the applications running by the UE, on operator’s configuration, on the active PDN connections, etc.). In this case, the UE would proactively select a WLAN with S2a capabilities. 

NOTE: Many smartphones today implement predictive algorithms and proactive behaviors in order to optimize performance and user experience. For example, a UE may proactively fetch Web content before the user requests the content or may trigger some actions based on the user’s acticipated location, user’s daily habits, etc. The UE may proactively select a WLAN with S2a capabilities when e.g. the UE supports only S2a procedures and:

(a) The UE runs operator-branded applications which require a PDN connection over WLAN in order to access walled-garden services provided by the home operator (i.e. services not available over the Internet).

(b) The UE is configured to support IMS services over WLAN and a certain PDN connection is needed for such services.

Q3: Should the HPLMN (via the H-ANDSF) tell the UE whether to select a WLAN with S2a capability?

1. The H-ANDSF does not know if and when the UE needs to establish a PDN connection over WLAN with S2a procedures, especially when the UE is roaming to a VPLMN. The same UE may need to establish a PDN connection over WLAN with S2a procedures in some cases but may not need to establish a PDN connection over WLAN with S2a procedures in some other cases. For example:

a. 
If the UE attempts to handover an existing PDN connection from 3GPP access to WLAN with S2a procedures, obviously, the UE needs to select a WLAN with S2a capabilities.

b. 
If the UE attempts to transfer a certain IP flow from 3GPP access to WLAN (i.e. by using the S2c procedures specified in TS 23.402 and TS 23.261), the UE does not need to select a WLAN with S2a capabilities. 

c. 
If the UE attempts to handover an existing PDN connection from 3GPP access to WLAN but without using S2a procedures, the UE does not need to select a WLAN with S2a capabilities. Note that if the UE supports both S2a and SWu/S2b procedures, the UE can be configured to use S2a in some scenarios and SWu/S2b in some other scenarios (e.g. when the UE attempts a PDN connection towards a PLMN that is known to support S2b).

2. If the H-ANDSF provides a policy to the UE indicating e.g. that "HPLMN S2a connectivity required" (as recommended in TR 23.865, section 6.16.2), the UE will be enforced to always select WLANs that support S2a connectivity to the HPLMN even when the UE does not need to establish a PDN connection over WLAN with S2a procedures. This may lead to poor performance and bad user experience because the UE may select a WLAN with limited bandwidth, when there are possibly other available WLANs (without S2a capabilities) that could assure much better performance. Also, the UE may be roaming in a VPLMN where no S2a is supported ans S2b needs to be used.
3. The H-ANDSF does not necessarily know if a certain UE supports S2a, SWu/S2b or S2c procedures so it cannot assess whether the UE should be configured with “S2a connectivity” policies. In theory, the ANDSF procedures could be enhanced so that the UE informs the ANDSF whether it supports these procedures but this would unnecessarily complicate the ANDSF procedures and would provide no benefits since the H-ANDSF would not still know which procedures the UE would select to use when attempting to establish a PDN connection over WLAN.

Q4: How does the UE select a WLAN when the UE decides to select a WLAN that support S2a connectivity either to HPLMN, to VPLMN or to both?

In this case, after deciding that a WLAN needs to be selected that supports S2a connectivity to HPLMN, to VPLMN or to both, the UE: 

(a) Creates first a list with the available WLANs that support S2a connectivity to HPLMN, to VPLMN or to both; and then 

(b) Uses the selection criteria in the active WLANSP rule to select a WLAN from the above list that best matches these selection criteria.

2. Proposal

Based on the above discussion, it is proposed to agree the following:

1. When the UE attempts to select a WLAN, the UE decides based on implementation mechnisms (possibly with the suitable configuration) whether it should select a WLAN that can provide home-routed services via S2a interface or a WLAN that can provide both local break-out services and home-routed services via S2a interface. 

2. The UE should be able to discover (e.g. via enhanced ANQP signaling) which WLANs support S2a connectivity and to which PLMNs.

3. There is no need for the H-ANDSF to send “S2a connectivity” policies to UE. This way the ANDSF MO need not be extended and no additional ANDSF procedures are required.

It is proposed also to document these principles into the conclusion of TR 23.865 (see document S2-134042) and to enhance the WLAN selection procedure in TS 23.402 in order to specify how the UE selects a WLAN when the WLAN should support S2a connectivity (see document S2-134043).
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