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Abstract of the contribution: This paper provides some clarification on service provider selection when the UE selects WLAN access network based on ANDSF policy.
Discussion
The description of “Preferred Service Providers List” is included in TR 23.865 section 6.3.4 in last meeting as follows: 
“The ANDSF MO is enhanced to include a Preferred Service Providers List (PSPL) that contains a list of 3GPP service providers preferred by the UE’s 3GPP home operator. This list is used by the UE … to select a WLAN access network when there are multiple WLANs available that best match the preferences in the “active” ISMP/ISRP rule.
…
The Preferred Service Providers List (PSPL) is always provided by the HPLMN through H-ANDSF or can be statically provisioned in the UE. The UE shall ignore the PSPL information provided by the V-ANDSF, if any. If the UE has both an MO from the V-ANDSF and the H-ANDSF, the UE uses only the PSPL of the H-ANDSF MO.”
However, there are still some points to be clarified:
1) Preferred Service Providers List: a list of only 3GPP service providers or both 3GPP and non-3GPP service providers?
To put it more specifically, should the Preferred Service Providers List include only 3GPP service providers (i.e. only PLMN), or both non-3GPP service providers (i.e. wireless Internet service providers (WISP)) and 3GPP service providers, which are WLAN roaming partners of the 3GPP operator?
As indicates by the objectives of the WID and scope of the TR, e.g. “Identify solutions to resolve potential conflicts between policies provided by non-3GPP providers via Hotspot 2.0 mechanisms and policies provided by 3GPP operators using ANDSF”, “This work applies to non-seamless WLAN offload as well as to trusted and untrusted WLAN access to EPC with/without seamless offload”, also as shown in the figure 5.1.1-1 below (the roaming partners in the roaming consortium are not limited to 3GPP operators), the non-3GPP service providers should also be taken into account when selecting the WLAN access network for the UE.
[image: ]
TR 23.865 Figure 5.1.1-1: Supporting WLAN access through roaming agreements
The HPLMN operator may have non-3GPP WLAN roaming partners as well as 3GPP roaming partners (i.e. VPLMN) which can provide WLAN service for its subscribers when the UE is (3GPP) roaming. So does the VPLMN operator for the VPLMN’s subscribers. It would be much more efficient and flexible for the 3GPP operator to include its WLAN roaming partners, including both its non-3GPP service providers (i.e. WISP) and 3GPP service providers, with different priorities, in the ANDSF policy to provide to the UE for WLAN access network selection.
So it is recommended that the Preferred Service Providers List include both non-3GPP service providers and 3GPP service providers, which are WLAN roaming partners of the 3GPP operator which provides the ANDSF MO.
2) Only the PSPL from HPLMN is to be used, or possible using the PSPL from VPLMN with lower precedence?
If among the Service Providers in the PSPL provided by the HPLMN through H-ANDSF or statically provisioned in the UE, there is no Service Provider which could interwork with any of the multiple WLANs available that best match the preferences in the “active” ISMP/ISRP rule, what should the UE do?
On the other hand, the VPLMN can also provide the PSPL in its ANDSF policy to the registered UEs in its coverage, no matter the UE is its own subscribed UE or a roaming UE. And it is possible that the VPLMN’s roaming partners (here referring to non-3GPP WLAN service providers) which can also offer good WLAN services/prices to the UEs in the VPLMN even if the UE is a roaming UE and which the UE can access using its home subscription via the VPLMN. 
[bookmark: _Toc353740990]From a user point of view, it seems natural that if there is no WLAN of the roaming partner(s) of the HPLMN available, the UE may seek for a WLAN of the roaming partner(s) of the VPLMN.So, when there is no Service Provider among the Service Providers in the PSPL provided by the HPLMN through H-ANDSF or statically provisioned in the UE which could interwork with any of the multiple WLANs available that best match the preferences in the “active” ISMP/ISRP rule, it may be desirable for the UE to further check the PSPL provided by the VPLMN, if any, to see whether any roaming partner(s) of the VPLMN can interwork with any of the multiple WLANs available that best match the preferences in the “active” ISMP/ISRP rule. – Taking into account that the UE selects the ‘active’ ISMP rule of the VPLMN and/or the ‘active’ ISRP rule of the VPLMN in many cases as described in section 6.3.3 “Selection of Active ISMP/ISRP Rule”, the chances are not very low.
Here are some examples:
Example 1:
Active rule provided by the HPLMN:
· Preferred Service Provider List
· Priority 1, FQDN = “example1.com”,
· Priority 2, FQDN = “example2.com”
· minimum backhaul bandwidth = 1000 Kbps (applicable for all FQDNs)
Active rule provided by the VPLMN:
· Preferred Service Provider List
· Priority 1, FQDN = “example3.com”,
· Priority 2, FQDN = “example1.com”
· minimum backhaul bandwidth = 1000 Kbps (applicable for all FQDNs)
While the available WLAN that best match the preferred WLANs that the UE discovers are:
· WLAN with SSID1, backhaul bandwidth = 2000 Kbps, FQDN = “example3.com”
· WLAN with SSID2, backhaul bandwidth = 1500 Kbps, FQDN = “example3.com”
The WLAN with SSID1or SSID 2 does not match the active rule provided by the HPLMN, but matches the active rule provided by the VPLMN; and also the UE can access the WLAN with SSID1 or SSID2 using its home subscription via the VPLMN. Then the UE may select the WLAN with SSID1 for WLAN offload instead of selecting other WLANs (e.g. WLAN with SSID3, backhaul bandwidth = 400 Kbps, FQDN = “example1.com”).
Example 2:
Active rule provided by the HPLMN:
· Preferred Service Provider List
· Priority 1, FQDN = “operatorVPLMN1.com, exactMatch”,
· Priority 2, FQDN = “example.com”
· minimum backhaul bandwidth = 1000 Kbps (applicable for all FQDNs)
Active rule provided by the VPLMN:
· Preferred Service Provider List
· Priority 1, FQDN = “operatorVPLMN1.com, includeSubdomains”,
· minimum backhaul bandwidth = 1000 Kbps (applicable for all FQDNs)
(The “exactMatch”,”includeSubdomains” are defined in Hotspot 2.0 for “PreferredRoamingPartnerList” in HS2.0 MO, here just taking as an example.)
While the available WLAN that best match the preferred WLANs that the UE discovers are:
· WLAN with SSID3, backhaul bandwidth = 1500 Kbps, FQDN = “non-3GPP1.operatorVPLMN1.com”
· WLAN with SSID4, backhaul bandwidth = 1000 Kbps, FQDN = “non-3GPP2.operatorVPLMN1.com”
The WLAN with SSID3 or SSID4 does not match the active rule provided by the HPLMN, but matches the active rule provided by the VPLMN, and also the UE can access the WLAN with SSID3 or SSID4 using its home subscription via the VPLMN. Then the UE may select the WLAN with SSID3 for WLAN offload instead of selecting other WLANs (e.g. WLAN with SSID5, backhaul bandwidth = 500 Kbps, FQDN = “example.com”).
NOTE: It should be cautious however for the UE to select the WLAN provided by the roaming partner(s) of the VPLMN, e.g. overcharge should be avoided.

Proposal
It is proposed to apply the following changes to TR 23.865.

* * * *START CHANGE * * * *

[bookmark: _Toc353740991]6.3.4	Preferred Service Providers List
The ANDSF MO is enhanced to include a Preferred Service Providers List (PSPL) that contains a list of 3GPP WLAN service providers preferred by the UE’s 3GPP home operator (i.e. WLAN roaming partners of the 3GPP operator which provides the ANDSF MO). This list is used by the UE (i) to construct a NAI when it attempts EAP-AKA authentication over a selected WLAN access network and (ii) to select a WLAN access network when there are multiple WLANs available that best match the preferences in the “active” ISMP/ISRP rule.
PSPL contains 3GPP Sservice providers that can be identified as realms, possibly with the domain name derived from a PLMN ID if the service provider is 3GPP service provider. This allows a UE to select the preferred 3GPP service provider to authenticate with upon selecting WLAN based, among other information, on the list of 3GPP service providers that the UE may discover from the WLAN AP, e.g. by means of HS2.0 ANQP query if the AP is HS2.0 capable. 
The UE uses the PSPL to identify whether a 3GPP service provider is an equivalent HPLMN or a 3GPP WLAN roaming partner.
The PSPL also contains a policy whether or not a UE prefers the 3GPP RPLMN also for WLAN access. If the policy is set to “prefer 3GPP RPLMN” and the active ANDSF rule is provided by the 3GPP RPLMN, the UE selects the 3GPP RPLMN (or a PLMN equivalent to 3GPP RPLMN) as the PLMN selected for WLAN access. If the active ANDSF rule is provided by another PLMN than the current 3GPP RPLMN, or the policy is not set, the UE uses the PSPL as described above.  
The Preferred Service Providers List (PSPL) is always provided by the HPLMN through H-ANDSF or can be statically provisioned in the UE. The UE shall ignore the PSPL information provided by the V-ANDSF, if any. If the UE has both an MO PSPLs from the V-ANDSF and the H-ANDSF, the UE uses only the PSPL of the H-ANDSF MO takes precedence. If, among the service providers in the PSPL provided by the HPLMN through H-ANDSF or statically provisioned in the UE, no service provider could interwork with any of the multiple WLANs available that best match the preferences in the “active” ISMP/ISRP rule, the UE may further check the PSPL provided by the V-ANDSF, to select one WLAN access network out of these multiple WLANs which supports interworking with the most preferred service provider (non-3GPP service provider only) by the VPLMN as well as being accessed by the UE using its home subscription.
Note: the data structure of the PSPL will be defined by stage 3.
* * * *END OF CHANGES * * * *
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