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Abstract of the contribution: It is proposed to address key issue #4, “Use WLAN load information for network selection.”
1. Discussion
According to the key issue #4 in TR 23.865, it is required to define how 3GPP specifications may use the WLAN load information and the backhaul parameters to improve WLAN selection procedure. 
“How to operate with load condition in WLAN?”
In order to improve the user experience using WLAN, load information of WLAN can be considered during the WLAN selection procedure. This can be done in several ways, e.g.,
· Alternative A: Load status of WLAN is provided into ANDSF server, and the ANDSF server generates/updates the policy for the UE in consideration of the load status. For example, the ANDSF server can update the policy in order to give a low access network priority to the WLAN AP which is under the congestion.

· Alternative B: ANDSF policies are extended to give the routing rules based on the WLAN load information, so that the UE can select a WLAN only when it is not severely congested. UE can evaluate the status of WLAN by using load information broadcasted by the APs, or by using other methods (e.g., explicit ANQP procedure).
In this proposal, we would like to focus only on Alternative B.
“Which information can be helpful for the UE?”
Currently, there are two metrics related to the load condition in WLAN access network.
· BSS load element: WLAN AP can include a BSS load element in its broadcasted beacon frames, regularly. This IE contains current mobile device population (i.e., number of associated UEs) and channel utilization normalized during TBTT (Target Beacon Transmission Time). 

· WAN metrics: UE can derive WAN metrics by using an explicit ANQP procedure. WAN metrics includes information on the WAN link connecting BSS, for example, uplink/downlink speed and load status. 
It is noted that, the BSS load element corresponds to the information on the actual access channel between UE and WLAN AP. Since the WLAN has a nature of contention based access scheme, there is no distinction among uplink and downlink. On the other hand, the WAN metrics are link related information between WLAN AP and WAN, and accordingly status of uplink can differ from that of downlink.

As parameters provided by the BSS load element and the WAN metrics are distinct with each other, and method to derive each parameter may differ for UE and network (i.e., either just broadcasting Beacon frame or performing ANQP procedure), the degree of freedom in using them with ANDSF should be guaranteed. For example, it shall be possible that operator A can provide an ANDSF rule based only on BSS channel utilization while operator B can provide that with both BSS channel utilization and WLAN downlink speed. 
“How to decide whether the condition is satisfied?”
As the load status of access networks varies dynamically, there can be an issue about how/when UE decides that WLAN is congested or how long/often UE has to evaluate the load condition for WLAN. Since the frequency and the duration of the evaluation for the load status greatly affects the performance of UEs (e.g., battery drain or data disconnection due to the ping-pong effect), and the optimization to control them can be done in a lot of different ways, this issue should be solved by an implementation specific way. This understanding could be supported by the current stage 3 operation on the ANDSF usage (TS 24.302),
6.8.2.2.4
UE using information provided by ANDSF

6.8.2.2.4.1
General
Network detection and selection shall take into account the access network specific requirements and the UE's local policy, e.g. user preference settings, access history, etc, along with the information provided by the ANDSF when selecting an access network. The local policy and the information provided by the ANDSF shall be used by the UE in an implementation dependent way to limit the undesired alternating between access systems, e.g. ping-pong type of inter-system changes. However, the use of such information from the ANDSF shall not be in contradiction to functions specified in 3GPP TS 23.122 [4], 3GPP TS 24.234 [9], 3GPP TS 25.304 [14] and 3GPP TS 36.304 [16].
For example, if the ANDSF server provides a policy with routing criteria (e.g., ValidityArea), the UE has to evaluate whether the criteria for the policy has been satisfied or not. However, it has been up to the UE implementation how to do that, as shown in the above stage 3 description. This principle should be also kept in case of the policy based on WLAN load information.
2. Proposal
Based on the discussion above, it is proposed to capture the following change in TR 23.865, as a possible solution for key issue #4.
****** Begin of Change ******
6.x
Solution #X: ANDSF Policies with WLAN load information
6.x.1
Functional Description

This solution addresses the key issue #4, “Use WLAN load information for network selection.”

It is proposed to extend the ANDSF selection policies to support the selection policies based on the WLAN Load information which can be supported by WLAN networks. Currently, there are two metrics related to the load condition in WLAN, BSS load element and WAN metrics. The BSS load element corresponds to the information on the actual access channel between UE and WLAN AP, whereas the WAN metrics are link related information between WLAN AP and WAN. Prior to association, the UE is capable to obtain the BSS load element of a specific WLAN by receiving the beacon frame and the WAN metrics by using the ANQP procedure. As parameters provided by the BSS load element and the WAN metrics are distinct with each other, and method to derive each parameter may differ for UE and WLAN (i.e., either broadcasting beacon frame or supporting ANQP procedure), the degree of freedom in using them with ANDSF policies should be guaranteed. For example, it shall be possible that some operators can provide an ANDSF rule based only on the BSS load information while the other operators can provide that with both the BSS load information and the WLAN metrics.
The ANDSF may send policies to UE based on WLAN load information to indicate for example that “WLANs of which channel utilization is below the threshold value X have the access priority Y” or “Use WLANs if their channel utilization is below the threshold value X and WAN downlink speed is higher than the threshold value Y.” With these policies, the UE uses the WLAN load level to determine whether the discovered WLAN access networks can be used without a severe degradation in user experience or not. 

Editor’s Note: It is FFS how to construct the ANDSF policies (e.g., ISMP or ISRP) with WLAN load parameters in detail.
6.x.2
Impacts on existing nodes or functionality

The ANDSF access selection policies need to be extended in order to include additional selection preferences based on WLAN load condition.
6.x.3
Evaluation
****** End of Change ******
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