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1. Introduction

SA2#98 made the following conclusions in the TR 23.865[1]:

-ANDSF policies need to be enhanced to contain WLAN load thresholds in terms of BSS load and WAN metrics for WLAN network selection. If available, Local Operating Environment Information shall be considered, as specified in TS 24.302
-The WLANSP node can include 3GPP-specific sub-nodes which are not defined in the HS2.0 Rel‑2 specification. Such sub-nodes are required to meet 3GPP-specific requirements for WLAN selection and will be decided during the normative specification work. They could include, for example, sub-nodes that enable selection of non-HS2.0-compliant APs.
In this contribution, we discuss what additional 3GPP specific policies would be required in WLANSP to prevent selection of ‘poor quality’ WLAN networks, whether HS2.0 compliant or not . We also discuss the scope of the WLANSP policies on WLAN network quality. 
2. WLAN Network Selection based on WLAN coverage level
One of the main issues with WLAN offload is the inability of the 3GPP operator to prevent UE selecting a Wi-Fi network that cannot deliver a minimum service level or at least an equivalent service level to what the customer experiences on the 3GPP network. With the introduction of LTE, it is no longer possible to assume that Wi-Fi will always be better than cellular in terms of service level offered to the customer. Moreover, as Wi-Fi popularity increases and public Wi-Fi networks (deployed by the operator or a roaming partner) become more loaded, the user experience on WLAN might not always meet customers’ expectations or the service level which the 3GPP operator wants to deliver to its customers. It is also evident that the 3GPP operator wants to leverage both the 3GPP network and Wi-Fi network to satisfy a minimum service level for the customer. 
The current SA2 solution of considering WLAN load information enables an operator to provide thresholds of load at which it can expect a UE to get a satisfactory service level. However, it leaves to implementation to decide on the WLAN coverage level that is good enough to deliver a satisfactory user experience. It is not uncommon for implementations to make their decisions on switching UE to a WLAN only because the UE is within WLAN coverage. However, irrespective of the WLAN load levels, a UE at the WLAN cell edge might not get the same service level as it gets on cellular. 

Moreover, for a UE that  is in a network that does not support HS2.0, the WLAN coverage level might be the only indication it can use to evaluate suitability of the WLAN network.  Even for  the case of a HS2.0 compliant network, knowledge of the appropriate WLAN coverage level at which UE should select a WLAN is as  important as the WLAN load level, in order to avoid poor quality WLAN networks. 

It is thus  necessary for   operators to be able to implement a policy which allows UE to move to a WLAN network only if it is well within the WLAN coverage (rather than being at the WLAN cell edge as determined by implementation), in addition to indicating the minimum load levels. The operator sets the desired WLAN coverage level based on trials and experience. 

The request to SA2 is to agree on the principle of a policy that allows the operator to indicate the WLAN coverage level at which UEs are allowed to go to WLAN (to complement policies on  WLAN load levels) and not to leave it to the UE implementation. Such a policy will also be relevant for non-HS2.0 compliant networks. 
Proposal 1: SA2 is required to agree on the need to define a policy that allows the 3GPP operator to indicate the desired WLAN coverage level at which the UE is allowed to move traffic from the 3GPP network to WLAN. 

2.1 Characterizing WLAN Coverage Level

The main difficulty in defining a policy on the desired WLAN coverage level is how to identify the correct metric that can characterize the coverage level and how to ensure that different UE implementations can implement those metrics in a consistent way in order to apply related policies.
It is evident that each implementation has a way to measure the Wi-Fi signal strength which is typically translated into a Received Signal Strength indicator (RSSI). IEEE 802.11-2012 [2] provides the following definition for RSSI:

18.2.3.3 RXVECTOR RSSI

The allowed values for the RSSI parameter are in the range from 0 to RSSI maximum. This parameter is a

measure by the PHY of the energy observed at the antenna used to receive the current PPDU. RSSI shall be

measured during the reception of the PLCP preamble. RSSI is intended to be used in a relative manner, and

it shall be a monotonically increasing function of the received power.
It is also understood that each implementation has its own range of RSSI and hence a policy based only on RSSI is not appropriate.

However, it seems possible to define a policy based on ‘percentage signal strength’ which each implementation could figure out based on its own method of measuring signal strength. The basic principle is for the percentage to be the ratio of the measured signal strength to the maximum signal strength level considered by the implementation. If the implementation uses RSSI, the percentage could be the ratio of the measured RSSI to the maximum RSSI allowed by the implementation.
Hence, a percentage signal strength metric seems to be feasible across all implementations and there is no requirement that each implementation makes the measurement in a standardized way. SA2 should liaise with Wi-Fi Alliance to confirm feasibility of this approach or to otherwise propose a feasible metric to characterize WLAN coverage that SA2 can include in ANDSF policy if percentage signal strength is indicated as not feasible.
3. WLAN network Selection based on throughput policy
In the absence of HS2.0 specific load information, the operator requires a policy to characterize the WLAN network quality which UEs can apply. A universal measure of network quality that applies for both HS2.0 compliant and non HS2.0 compliant networks is the  uplink and downlink throughput. In fact, throughput is a more natural characterization of user experience than WLAN load criteria and more easily linked to the subscriber’s subscription profile.

Thus, in addition to WLAN load related policies and proposed policy on WLAN coverage, the operator also requires a minimum WLAN throughput policy in WLANSP, which terminals (especially those that are in non HS2.0 compliant networks ) can apply if they are able to measure the uplink and/or downlink WLAN throughput performance of the target WLAN network before moving traffic from the 3GPP network to WLAN. Different implementations might have different means to evaluate the WLAN throughput before selection and there is no requirement to have a standardized throughput measurement. Moreover,  the definition of a throughput policy does not make it mandatory for a terminal implementation to support a throughput measurement. Such support may be introduced based on the request from the 3GPP operator. 
Proposal 2: A minimum WLAN uplink and downlink throughput policy should be included as 3GPP specific policy in WLAN SP during stage 3 specifications. 
4. Scope of WLANSP policies on WLAN network quality
As highlighted in the above sections, the 3GPP operators want to leverage the cellular and WLAN access to deliver a minimum user experience level to the customer. The policies proposed for WLAN network selection only allow UE to make a ‘risk assessment’ on whether the WLAN can deliver that minimum user experience. However, it is important that the user experience level remains above a desired minimum level once UE has selected the WLAN for traffic.  

It is vital that the UE does not keep the traffic on WLAN if the service level degrades below a minimum desired level. Our typical experience of existing implementations is that the UE is kept on WLAN as long as it is within WLAN coverage, irrespective of the WLAN network loading situation or the user experience level.
It is important that the network quality criteria such as BSS load, WAN metrics, WLAN coverage level and throughput thresholds are satisfied even after the WLAN network selection is completed and UE is actively transmitting data. It is thus proposed that SA2 agrees to specify that the scope of the WLANSP policies related to network quality also apply after the WLAN network has been selected. This implies that if UE evaluates that the WLAN network quality no longer meet quality criteria specified in WLANSP, UE shall move traffic back to the 3GPP network after  which point it can perform a reselection of another WLAN network that UE is allowed access to and that satisfies  the minimum WLAN network quality criteria (if available).  3GPP can consider ISMP and ISRP specific policies for WLAN network quality in a future release that could override network quality criteria in WLANSP. 
Proposal 3: SA2 is asked to specify that the WLANSP policies related to WLAN network quality also apply once the UE has selected the WLAN network for 3GPP release 12. 
5. Conclusions
In this contribution, the co-sourcing companies identify additional 3GPP specific policies that are required in WLANSP to satisfy 3GPP operator requirements and also make REL-12 ANDSF relevant for non-HS2.0 compliant networks. More specifically, the following proposals are made for the normative work in WLAN_NS: 

Proposal 1: SA2 is asked to agree on the need to define a policy that allows the 3GPP operator to indicate the desired WLAN coverage level at which the UE is allowed to move traffic from the 3GPP network to WLAN. 

Proposal 2: A minimum WLAN uplink and downlink throughput policy should be included as 3GPP specific policy in WLANSP specification work. 

Proposal 3: SA2 is asked to specify that the WLANSP policies related to WLAN network quality also apply once the UE has selected the WLAN network for 3GPP Release 12.

In addition, agreed proposals can be added to the current approved TR, in order to help stage2/3 specifications and contributors are willing to draft such modifications, if SA2 sees the need for such description . 

SA2 is also requested to send an LS to Wi-Fi Alliance to:
1) Indicate the intention of 3GPP to define a policy related to the WLAN coverage level

2) Confirm if “percentage signal strength” is a feasible and appropriate metric

3) Propose a metric to characterize WLAN coverage level if ‘percentage signal strength’ is indicated as not appropriate

SA2 are kindly requested to discuss and agree on the proposals in this contribution. 
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