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Abstract of the contribution: This document proposes a new solution to use available HS2.0 based load indicators in WLAN network selection.
Introduction

This document proposes a new solution to use available HS2.0 based load indicators in WLAN network selection. The solution adds a penalty for individual WLAN network selection priorities in the ISMP and ISRP rules based on WLAN network load. Same mechanism could be used also for other access network types. 
Discussion

Every access network in the various Routing Rule lists under the ISMP and ISRP root nodes in ANDSF-MO can have some indicated priority in the routing rule list. Each network is considered for network selection according to this priority when networks are selected based on associated policy. 

Several networks could share the same priority in ANDSF-MO and effectively leave the decision between these networks to the UE implementation. Some networks may be more appealing for the (ANDSF) operator than others due to different business and operational reasons. Effectively using ANDSF the operator can set the priority order for all these networks in the device. 
In a sample scenario operator could have following priority list:

Priority 10: operator-owned-WLAN-networks
Priority 12: partner-WLAN-networks

Priority 14: 3GPP

According to this sample priority list, when any of the owned-WLAN networks is available the UE will select one of them. If the operator could assign a priority penalty for network selection based on the target access network load, the operator would have means to favour less loaded networks in a controlled way, without any additional signalling with the UE. 
The priority penalty could have several values depending on the load level.  The load level could be based on the BSSLoad information provided in Hotspot 2.0 compliant networks and other 802.11e compliant networks which choose to provide the information. The BSSLoad indicates channel utilization level (0-255), associated station count and available admission capacity. The channel utilization level and associated station count are useful criteria for priority penalty. 

Still considering the sample scenario above, consider having penalty=2 for 75% channel utilization level and penalty=10 for 90% utilization level. The associated station count is used as a threshold for enabling this priority penalty feature. Even small number of devices can generate high channel utilization levels but there is still room for new devices as they would be able to get fair share of the capacity. In this sample scenario if all available WLAN networks owned by the operator have channel utilization above 75% and associated station count exceeds the threshold, the UE would be allowed to consider partner WLAN networks. Those networks could also have load based priority penalty, for example penalty=3 for 50% channel utilization and own specific associated station threshold. Still, the UE would be allowed to choose best available network in operator overload situations. If all available WLAN networks are penalized enough then the UE shall consider 3GPP service.

The priority penalty could have several values depending on the load level.  The load level could be based on the BSSLoad information provided in Hotspot 2.0 compliant networks and other 802.11e compliant networks which choose to provide the information. The BSSLoad indicates channel utilization level (0-255), associated station count and available admission capacity. The channel utilization level is the most useful information out of these.
Still considering the sample scenario above, consider having penalty=2 for 75% channel utilization level and penalty=10 for 90% utilization level. If all available WLAN networks owned by the operator have channel utilization above 75%, the UE would be allowed to consider partner WLAN networks. Those networks could also have load based priority penalty, for example penalty=3 for 50% channel utilization. Still, the UE would be allowed to choose best available network in operator overload situations. If all available WLAN networks are penalized enough then the UE shall consider 3GPP service.
As currently specified the UE has to consider other service related aspects like signal strength when deciding whether the access network is eligible for network selection in the first place. It is also UE implementation dependent how often UE makes new network selection. Some hysteresis should be applied to avoid ping-pong effects for stationary devices. 

Proposal
The following changes are proposed in TR 23.865

***** Start of Changes ****
6.2
Solution #X: ANDSF access network selection priority penalty based on WLAN load information
6.2.1 
Description

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

According to this solution the ANDSF policies are extended to include priority penalties for network selection based on target access network load. For WLAN networks one relevant load indicator could be channel utilization level (0-255), which is broadcasted as part of BSSLoad information in Hotspot 2.0 compliant networks and other 802.11e compliant networks, which choose to do so. Another load indicator could be associated station count, also included into the BSSLoad information.
In this solution ANDSF allows an operator to steer the UE's network selection by attaching priority penalties to WLAN networks based on the BSSLoad channel utilization level and associated station count (or other load level parameter). As a result overloaded WLAN networks would be less appealing for network selection. By designing access network selection priorities together with the load based network selection priority penalties, the operator could move traffic to alternate networks and still maintain service level. 
Sample definition:

· “If known access network load is > 90% and associated station count exceeds 3 then add penalty 10 to associated  access network selection priority”

· else “if known access network load is > 75% and associated station count exceeds 3 then add penalty 2 to associated access network selection priority”

The penalties could potentially be different for different subscriber groups. Some penalty definitions could be shared by all operator policies and potentially overridden by WLAN access network specific penalties.
6.2.2
Impacts on existing nodes or functionality

When evaluating preferred access networks the UE should first consider best highest priority network which doesn’t have any load based penalty. If none exists, the UE should consider load based penalties for these networks and evaluate new highest priority networks. It might still select mildly congested highest priority network or, if the priority penalty was too big, then second priority networks. This would be repeated until a network is found. 
6.2.3
Evaluation
The network selection method including load based priority penalties described above is more dynamic and offers better operator control than simple maximum BSSLoad based mechanisms. 
***** End of Changes ****
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