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1 Introduction

In this contribution, we discuss what additional parameters are required to be provided in order to create policies that may be used by operators in selection of a WLAN AP that is capable of delivering the expected QoS to the user. 
This contribution addresses the limitations of current agreed parameters in RAN2 as WLAN parameters to be used in both network selection as well as traffic steering. It discusses what additional 3GPP specific parameters would be required to prevent selection of ‘poor quality’ WLAN networks or a network that does not provide the required connectivity. 
It proposes an aggregate parameter to be used in both network selection as well as traffic steering. This parameter is the minimum achievable throughput for both downlink as well as for uplink traffic. It also proposes to consider both network as well as terminal capabilities in offloading traffic.
2 Discussion

One of the main issues with WLAN offload is the inability of the 3GPP operator to prevent UE selecting a WLAN 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 WLAN will always be better than cellular in terms of service level offered to the customer. Moreover, as WLAN popularity increases and public WLAN 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 WLAN network to satisfy a minimum service level for the customer. 

2.1 Limitations of WLAN load based policies

Both the current SA2 (WLANSP based solution) as well as RAN2 solution have policies that consider WLAN load information. This 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 service 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. Also the quality of the service that is provided to the UE is dependent also on the number of other clients served by the same AP as well as the type of traffic being exchanged.

Observation 1: It is thus necessary for operators to be able to implement a policy which shall allow an UE to move to a WLAN network only if it is well within the WLAN coverage and it is capable of getting sufficient over the air time, in addition to indicating the minimum load levels.

2.2 Limitations of WLAN Coverage based policies
In the case only WLAN load information and WLAN RSSI measurements are provided for the network selection decisions, for example, it may be difficult to determine the true level of service that can be provided by a particular WLAN link. The WLAN load (possibly combined with the RSSI measurement) does not provide an accurate estimate of the achievable link throughput. The link throughput also depends on other factors such as AP and UE WLAN capabilities (number of antennas, bandwidth, modulation and coding, optional features supported, etc.), interference levels, propagation channel conditions (multipath), as well as time on the air that may be allocated for that particular link taking into account other UEs and APs sharing the communication medium. 
2.3 WLAN Network Selection and Traffic Steering based on WLAN throughput measures 
The observations above indicate that in the case of 3GPP to WLAN offloading the operator requires a policy that needs aggregate parameters to characterize the WLAN network quality which UEs can apply. 
TR 23.865 has already proposed such a solution (Solution 8 in Section 6.8) in the form of minimum achievable throughput both for uplink and downlink traffic. Throughput is a more natural characterization of user experience than WLAN load criteria and more easily linked to the subscriber’s subscription profile. The use of such a parameter to be used in the selection of traffic steering policies is also advocated by GSMA TS.22 on “Recommendations for Minimal WiFi Capabilities of Terminals”. 

The incoming response LS from IEEE on WLAN signal measurements for WLAN/3GPP Radio interworking (R2-143002) also states: 

Understanding that the objective of the mechanism is to select the network that provides the best match to the QoS and/or throughput requirements of the system, the consideration of RSNI/RCPI is not sufficient on its own to efficiently estimate the available throughput and QoS that will be experienced in the IEEE 802.11 WLAN. Other metrics should be taken into account, especially channel bandwidth, operating band, number of spatial streams, BSS load, and WAN metrics, see also the attached Table 1. Comparing only the RSNI/RCPI, as is, to thresholds presents some risks of poor decisions. Ideally, a single parameter, such as estimated available throughput, which combines all of the above parameters, would be determined inside of the WLAN modem and then delivered to the upper layers.
Estimated available throughput has now been defined at the 802.11 SME interface as specified in IEEE 802.11-14/0792r7 [3], which has been accepted by the IEEE 802.11 Task Group mc (Maintenance and Revision). The value of this parameter is determined inside of the WLAN modem and then delivered to a requesting upper layer entity such as a 3GPP connection manager.
Proposal 1: A minimum WLAN uplink and downlink throughput metric shall be included both for network selection and traffic steering to characterize the potential target WLAN. This metric should complement already existent WAN metrics (WLAN backhaul load).
The proposed metric may be used in the current RAN rules as follows.
In the case of offloading traffic from E-UTRAN/UTRAN to WLAN the logic of condition 2 may be changed as indicated below:
(( ChannelUtilizationWLAN < ThreshChUtilWLAN, Low and 
RCPI > ThreshRCPIWLAN, High and 
RSNI > ThreshRSNIWLAN, High ) or 
(AchievableThroughputDL > ThreshThroughputDLWLANHigh and
AchievableThroughputUL > ThreshThroughputULWLANHigh) ) and
(BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High and
BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High ) 
In the case of routing traffic back from WLAN to E-UTRAN/UTRAN the logic of condition 3 may be changed as indicated below:
(( ChannelUtilizationWLAN > ThreshChUtilWLAN, High or 
RCPI < ThreshRCPIWLAN, Low or 
RSNI < ThreshRSNIWLAN, Low ) or 
(AchievableThroughputDL < ThreshThroughputDLWLANLow or
AchievableThroughputUL < ThreshThroughputULWLANLow) ) or
(BackhaulRateDlWLAN > ThreshBackhRateDLWLAN, High or
BackhaulRateUlWLAN > ThreshBackhRateULWLAN, High ) 
Proposal 2: RAN rule definition shall be updated to include the proposed Achievable WLAN Throughput Metrics. The validation condition of the rule for both steering traffic from and to the WLAN must follow the logic indicated above.

2.4 WLAN Network Selection and Traffic Steering based on Connectivity type to a given PLMN

If an operator needs to provide seamless connectivity through EPC the UE must be able to select a WLAN that can provide home routed services via S2a/S2b interface. Also in the context of S2a access the UE must also take into account both its own capabilities as well as network capabilities in providing either single or multiple PDN offload.
Proposal 3: For network selection, RAN based policies shall indicate if the selected WLAN AP must provide seamless connectivity for EPC routed traffic, trusted or untrusted access as well as single or multiple PDN EPC routed support.
2.5 WLAN to 3GPP Offload and Network Reselection

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.

Proposal 4: Both ANDSF as well as RAN rules shall use Achievable WLAN Throughput Metrics also in the conditions to steer the traffic back to E-UTRAN/UTRAN.
3 Conclusions

RAN2 is requested to adopt the following proposals:
Proposal 1: A minimum WLAN uplink and downlink throughput metric shall be included both for network selection and traffic steering to characterize the potential target WLAN. This metric should complement already existent WAN metrics (WLAN backhaul load).

Proposal 2: RAN rule definition shall be updated to include the proposed Achievable WLAN Throughput Metrics. The validation condition of the rule for both steering traffic from and to the WLAN must follow the logic indicated above.

Proposal 3: For network selection, RAN based policies shall indicate if the selected WLAN AP must provide seamless connectivity for EPC routed traffic, trusted or untrusted access as well as single or multiple PDN EPC routed support.
Proposal 4: Both ANDSF as well as RAN rules shall use Achievable WLAN Throughput Metrics also in the conditions to steer the traffic back to E-UTRAN/UTRAN.
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