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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. 
“Which information can be proper for WLAN selection?”
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. 
On the information from BSS load element, due to the nature of contention based channel access, either the number of associated UE or the normalized channel utilization cannot be directly derived to the achievable throughput. For example, there can be a case with 100% channel utilization, even though all air resources are consumed by the traffic from only one associated UE. However, these two parameters can be helpful to figure out the relative crowdeness in WLAN. 
Observation #A: Information contained in BSS load element would not be precise enough to derive achievable throughput. However, they can be good measure for evaluating the relative crowdeness in WLAN, which will be useful to avoid the drastic QoE degradation due to the offloading to the severely congestion WLAN.
Usually, the capacity of wireless access network is restricted by the air link, rather than the backhaul link. So, it should be common that air capacity of WLAN is relatively smaller than the capacity of its backhaul WAN. In this case, WLAN selection policies based on the WAN metrics would not be helpful to users. However, in some deployments, a number of WLANs can share a single backhaul WAN which makes backhaul load a real problem for congestion. 
Meanwhile, the UE can get parameters in the BSS load element, as soon as it scans WiFi channels, as the BSS load elements is included in beacon or probe response frames. On the other hand, for parameters in WAN metrics the UE has to perform an additional ANQP procedure which requires UE to spend its time and battery.
Observation #B: The policy based on WAN metrics may be useful for some specific deployment scenarios. However, WLAN selection based on WAN metrics requires UE to spend its time and battery.

Conclusion #1: 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 listening Beacon frame or performing ANQP procedure), the degree of freedom in using them with ANDSF should be guaranteed. 
“Throughput based WLAN selection can be helpful?”
In SA2 #95, S2-130133 was proposed, but not handled due to the restriction of time. In the proposal, it was proposed to adopt (estimated) throughput based WLAN selection. The background of the proposal was that in user perspective the throughput is the most important measure for access network selection and none of current parameters (e.g., from beacon/ANQP) cannot indicate the throughput directly. Hence, in the proposal, the estimated throughput is calculated by using signal strength, BSS load status, and WAN metrics. It is noted that both the signal strength and the BSS load status can be obtained by receiving beacon frames, whereas the WAN metrics requires additional ANQP procedure. If the policy requires UE to estimate throughput for a time duration (e.g., based on time window), the UE may have to spend a considerable time and power for throughput estimation.
Observation #C: Throughput can be estimated by combining parameters obtained by UE, for example, signal strength, BSS load status, and WAN metrics. Collecting some parameters and estimating throughput for a time duration may consume additional power of the UE.
Let’s assume that ANDSF provides policy based on achievable throughput and the UE selects a BSS based on the policy. In this case, does UE be able to get a service level from the BSS defined by the achievable throughput (in policy)? The answer would be “No,” because of the nature of the contention based access mechanism in WLAN. It is well known that throughput guarantee in WLAN is not possible, even with the QoS supporting mechanisms such as EDCF (in IEEE 802.11e). Since there would be no throughput supporting in WLAN, services requiring throughput guarantee should not be offloaded to WLAN.

Observation #D: Even when achievable throughput based offloading policy is adopted in ANDSF and is used by UE, the UE may not be able to achieve the indicated throughput, due to the characteristics of WLAN.
Conclusion #2: It would be more important for the key issue #4 just to find an ANDSF based solution which can avoid the drastic QoE degradation due to offloading to overly congested WLAN. For this goal, the relative crowdness which can be simply obtained from the WLAN AP would be enough to be considered. 
2. Proposal
It is proposed to discuss the above aspects, and decide how to capture the load aware WLAN network selection in ANDSF policy based on S2-130911.
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