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Abstract of the contribution: It is proposed to address key issue #4, “Use WLAN load information for network selection.”
1. Introduction
In SA2 #96, solution #8: “Load and QoS information for network selection” was approved. In this solution, 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. Hence, in the proposal, the estimated throughput is calculated by using parameters such as signal strength, BSS load status, and WAN metrics. In the proposal, function for estimating throughput is as follows:

Achievable Throughput = min (achievable air i/f throughput, achievable backhaul throughput).
With this measure, ANDSF may provide the UE with WLAN selection condition defined by the achievable throughput. Then, UE should also be able to estimate the Achievable throughput. It was described in this solution that how to calculate the throughput is up to UE implementation. 
In this proposal, we would like to propose a simple alternative which has similar effect to solution #8.

2. Discussion
It is noted that UE can figure out QoS/Load related parameters such as signal strength, BSS load status, and WAN metrics by receiving beacon/probe response frames or by using ANQP procedures. 

Let’s assume that UE operational environment with specific WLAN AP is as follows:

	
	Actual parameter
	Transformed throughput

	Air capacity
	Signal strength level of A
	Max bit rate of X bps

	BSS capacity
	Channel utilization of B
	Max bit rate of Y bps

	WAN capacity
	DL bandwidth of C
	Max bit rate of Z bps


For the solution #8, it is assumed that there are some transformation functions that transform actual parameters to throughput parameters. In the case with above parameters, by using the solution #8, the achievable throughput of UE can be calculated as
Achievable Throughput = min (X, Y, Z).
Let’s assume that UE is provided with the WLAN selection condition with an achievable throughput which is greater than K. Due to the nature of min function, one can easily find that the condition 
Achievable Throughput = min (X, Y, Z) > K
is equivalent to the condition

X > K and Y > K and Z > K.

This means that the above throughput condition can be re-transformed to 

A > K1 and B > K2 and C > K3.

K1, K2, and K3 respectively indicate the threshold parameters in terms of the signal strength, channel utilization, and DL bandwidth (in this example) which correspond to K after the transformation.
Based on this observation, we can conclude that if ANDSF provides a UE with separate conditions on signal strength, BSS load, and WAN metric, the WLAN selection by the UE can be very similar to that with the solution #8, i.e., WLAN selection based on achievable throughput. In addition, this approach has several merits over the calculation-based approach, for example,
· Simple UE implementation: UE does not need to calculate/estimate a throughput.

· Predictable UE operation: As there is no UE specific calculation for throughput, operators can predict operation of UEs (come from different UE vendors) upon providing WLAN selection policies.
Based on these discussions, it is proposed to change the TR 23.865 as follows.
****** Begin of Change ******
6.8.1 
Description

This solution addresses Key Issue # 4 – Use WLAN load Information for network selection. 

As described in Key Issue #4, the WFA Hotspot 2.0 specifications mandate an HS2.0 AP to support the BSS load information element (in the beacon) and the WAN metrics ANQP elements. Both BSS Load information and WAN metrics, obtainable through ANQP requests, when available, can be used by the UE before WLAN selection is performed.

However, BSS load itself does not provide a direct measure of achievable service over the WLAN network, since additional parameters (e.g. path loss, interference conditions) are needed in order to determine the achievable throughput over the air interface, which, together with the available backhaul throughput will provide a more accurate figure to determine the achievable service offered.

In the context of switching to/from a 3GPP network, the UE should only switch to the WLAN network when the achievable service (i.e. throughput) on the WLAN will be above a minimum desired level (e.g. as characterised by the user subscription information or the minimum service level expected on cellular). The definition of minimum service is defined by an operator policy within ANDSF MO and takes into consideration the backhaul status (in the form of achievable backhaul throughput), as well as air interface throughput. We can realize this goal by using the following two ways.
In the first alternative, once the UE has selected the WLAN AP, it can evaluate the achieved throughput in order to determine whether to stay on the WLAN AP. In order to avoid ping-pong, the UE should stay for a minimum amount of time (indicated as part of the operator policy) on the selected AP even if the desired service level is not met.
In order to interpret the operator defined policy, the UE should be able to estimate the achievable throughput (DL/UL) on the target WLAN AP as the minimum of the achievable air interface throughput and achievable backhaul throughput:

Achievable Throughput = min (achievable air i/f throughput, achievable backhaul throughput)

Where the Achievable air interface throughput will be a function of the air interface physical layer capability (which depends on UE and AP capabilities), BSS load information, received RSSI level for the AP and current interference levels. An implementation should be able to estimate what air interface throughput a UE can expect to get under such observed conditions.

UE should also be able to estimate the Achievable backhaul throughput considering ANQP WAN metrics information and additionally information from BSS load information element like the number of associated UEs on the BSS. The details of working out the achievable backhaul throughput are left to UE implementation. 
NOTE: It is assumed that the UE implementations will not be specified and thus not harmonized, however, it is expected that the estimations of the achievable throughputs will not differ substantially from one UE implementation to another, since the parameters taken into account are the same.
Alternatively, ANDSF may provide the UE with policies containing separate parameters which are essential factors for achievable throughput in WLAN. For example, ANDSF policies are extended to include separate parameters expressed by signal strength, BSS load status, and WAN metrics if they are essential factors contributing to achievable throughput in WLAN. In this case, UE does not need to calculate the achievable throughput by itself. Instead, new parameters in the ANDSF policies are used as separate threshold values to decide whether the access network can be a candidate for the use. That is, when the WLAN (or BSS) cannot meet above conditions at the same time, it should be eliminated from the candidate for access network selection.
****** End of Change ******
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