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Abstract of the contribution: This contribution proposes a new solution for utilizing beacon signals and probe messages for WLAN network selection.
1
Discussion

Pre-release-12 WLAN AP provides SSIDs by beacon signals or probe reply messages. This information can be provided in a scanning procedure. On the other hand, PLMN id can be provided by using GAS/ANQP query message to the WLAN AP, which needs more signalling exchanges compared to getting SSID (e.g. by beacon signals or probe messages).
Hotspot 2.0 AP can provide several information elements for network discovery and selection through beacon signal and ANQP messages. SSID, OUI and other elements can be provided by using beacon signal and probe message. 3GPP Cellular network information (PLMN id), WAN Metrics (up/downlink load information) as well as OUI can be provided by using GAS/ANQP query. Hotspot 2.0 have more detailed elements than the existing WLAN AP provided and these information are helpful for operators to select an appropriated WLAN AP out of available WLAN APs.

1.1 Utilization of beacon signals and probe messages for WLAN network selection

Referring to 23.234 and 24.234, WLAN selection procedures are composed of three main procedures: Scanning, WLAN network selection and PLMN selection. In order to assist PLMN selection procedure, the WLAN UE shall create a list of available WSIDs. The list of available WSIDs consists of all WSIDs found in scanning procedure. After scanning, UE shall perform association with each SSID to discover the supported PLMNs. The association is performed in order of Home I-WLAN Specific Identifier list, User Controlled WLAN Specific Identifier list, Operator Controlled WLAN Specific Identifier list, etc. In the case of Automatic PLMN selection the WLAN UE shall stop performing association with other WLANs once a direct connection to the HPLMN has been found. This means that if any best-matched WLAN was found, then the remaining procedures should be stopped and this scheme can reduce the time consumed for network selection.

Proposal 1: Considering performance of WLAN network selection, WLAN UE shall stop performing procedures with other WLANs once a direct connection to the highest prioritized PLMN has been found.

Service providers can authenticate their customers by using 3GPP cellular information (e.g. PLMN id), an NAI realm list, or a roaming consortium list. All the elements can be provided by ANQP if the WLAN supports Hotspot 2.0. In case of the roaming consortium list, OUI is provided by probe message as well as ANQP query. In long term point of view, as operators will use the service provider’s id instead of SSID, OUI can be used for the replacement of SSID. Considering performance, it would be beneficial to use OUI in scanning procedure.
Proposal 2 : Considering performance, it would be beneficial to use OUI in scanning procedure.
BSS load information is also provided by WLAN AP which supports Hotspot 2.0. In scanning procedure, a WLAN which has lower value than the threshold value can be ignored to add to the available list. This means the number of WLAN in the available WLAN list can be reduced by using the BSS load information. This element can also reduce the searching time.
Proposal 3 : BSS load information can be used in scanning procedure to add a WLAN into the available WLAN list.
1.2 Proposed solution 
The proposed solution considered the above proposals and tried to follow the same concept of the current I-WLAN selection mechanism. The difference is to consider OUI and BSS load information in the scanning procedure. UE can create a list of available WLAN by using SSID or OUI in scanning procedure. Here, WLANs which have lower value than the threshold value is not added in to the available list. The WLAN Specific Identifier list is composed of preferred WLANs in form of OUI as well as SSID. Here, the elements of WLAN Specific Identifier list (e.g. OUI, SSID) can be provided by ANDSF MO. If the best matched WLAN (e.g. highest priority AP) is found then UE stops scanning procedure and try to associate the WLAN for PLMN selection. That is, ANQP request is provided to get PLMN id as the existing mechanism does. After scanning procedure had completed, if the best matched AP was not found, UE sends ANQP to get additional OUI elements and PLMN ids in order of the elements in WLAN Specific Identifier list. During the procedure, if the best matched WLAN is found then the UE should associate the WLAN with appropriate PLMN id. In principal, if best matched was found out, then stop the scanning procedure and select the highest priority WLAN first. WLAN network selection can be completed by doing this.
For the proposed solution, some information elements such as OUI, NAI realm and BSS load information should be added to ANDSF MO. For example, these elements can be added to existing ISRP/ISMP MO. OUI, NAI realm element can have its own priority and BSS load information element can have a threshold value. Here, OUI is used for both of scanning and WLAN network selection. NAI realm is only used for WLAN network selection. BSS load information is only used for scanning procedure 
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Proposal

It is proposed to agree the solution described previously for inclusion in TR 23.865.
First change

6.x
Solution #x: Utilization of beacon signals and probe messages for WLAN network selection
6.x.1 
Description

Referring to 23.234 and 24.234, WLAN selection procedures are composed of three main procedures: Scanning, WLAN network selection and PLMN selection. In order to assist PLMN selection procedure, the WLAN UE shall create a list of available WSIDs. The list of available WSIDs consists of all WSIDs found in scanning procedure. After scanning, UE shall perform association with each SSID to discover the supported PLMNs. The association is performed in order of Home I-WLAN Specific Identifier list, User Controlled WLAN Specific Identifier list, Operator Controlled WLAN Specific Identifier list, etc. In the case of Automatic PLMN selection the WLAN UE shall stop performing association with other WLANs once a direct connection to the HPLMN has been found. This means that if any best-matched WLAN was found, then the remaining procedures should be stopped and this scheme can reduce the time consumed for network selection.

Proposal 1: Considering performance of WLAN network selection, WLAN UE shall stop performing procedures with other WLANs once a direct connection to the highest prioritized PLMN has been found.

Service providers can authenticate their customers by using 3GPP cellular information (e.g. PLMN id), an NAI realm list, or a roaming consortium list. All the elements can be provided by ANQP if the WLAN supports Hotspot 2.0. In case of the roaming consortium list, OUI is provided by probe message as well as ANQP query. In long term point of view, as operators will use the service provider’s id instead of SSID, OUI can be used for the replacement of SSID. Considering performance, it would be beneficial to use OUI in scanning procedure.
Proposal 2 : Considering performance, it would be beneficial to use OUI in scanning procedure.
BSS load information is also provided by WLAN AP which supports Hotspot 2.0. In scanning procedure, a WLAN which has lower value than the threshold value can be ignored to add to the available list. This means the number of WLAN in the available WLAN list can be reduced by using the BSS load information. This element can also reduce the searching time.

Proposal 3 : BSS load information can be used in scanning procedure to add a WLAN into the available WLAN list.

6.x.2 
WLAN network selection Based on beacon signals and probe messages
The proposed solution considered the above proposals and tried to follow the same concept of the current I-WLAN selection mechanism. The difference is to consider OUI and BSS load information in the scanning procedure. UE can create a list of available WLAN by using SSID or OUI in scanning procedure. Here, WLANs which have lower value than the threshold value is not added in to the available list. The WLAN Specific Identifier list is composed of preferred WLANs in form of OUI as well as SSID. Here, the elements of WLAN Specific Identifier list (e.g. OUI, SSID) can be provided by ANDSF MO. If the best matched WLAN (e.g. highest priority AP) is found then UE stops scanning procedure and try to associate the WLAN for PLMN selection. That is, ANQP request is provided to get PLMN id as the existing mechanism does. After scanning procedure had completed, if the best matched AP was not found, UE sends ANQP to get additional OUI elements and PLMN ids in order of the elements in WLAN Specific Identifier list. During the procedure, if the best matched WLAN is found then the UE should associate the WLAN with appropriate PLMN id. In principal, if best matched was found out, then stop the scanning procedure and select the highest priority WLAN first. WLAN network selection can be completed by doing this.
For the proposed solution, some information elements such as OUI, NAI realm and BSS load information should be added to ANDSF MO. For example, these elements can be added to existing ISRP/ISMP MO. OUI, NAI realm element can have its own priority and BSS load information element can have a threshold value. Here, OUI is used for both of scanning and WLAN network selection. NAI realm is only used for WLAN network selection. BSS load information is only used for scanning procedure 
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