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Discussion
1 Introduction

In the previous meetings, RAN2 defined new events to trigger WLAN measurement reporting and it is also agreed the RSSI is used as trigger quantity. But, it is FFS whether other metrics, e.g. ChannelUtilization, BackhaulBandwidth, AvailableAdmissionCapacity and StationCount should be possible to trigger events. In this contribution, we discuss this issue further.
	Agreements
1
“A WLAN becomes better than threshold”. (motivation for the event was aggregation activation)

2
UE cannot detect a WLAN in the mobility set better than threshold and a WLAN outside the mobility set becomes better than threshold (motivation for the event was Inter-mobility set mobility)

3
UE cannot detect a WLAN in the mobility set better than threshold (motivation for the event was deactivation)
10    to use Beacon RSSI to trigger WLAN measurement reporting. FFS whether other metrics should be possible to trigger events.


2 Discussion
The need of other trigger quantities than beacon RSSI
In order to de-activate the LWA/RCLWI operation UE reports WLAN measurement results to eNB when it cannot detect a WLAN in the mobility set better than threshold in terms of beacon RSSI. However, this means that even though the connection with WLAN is so bad due to ChannelUtilization or BackhaulBandwidth, the UE will not report this to eNB.
Every metrics except beacon RSSI are WLAN specific, not UE specific. So if there is an Xw interface between the eNB and the WLAN the eNB is able to obtain the metrics from the WLAN directly, and the eNB will de-activate the LWA/RCWLI operation without UE reporting when the WLAN specific metric is bad. However, the Xw interface is not mandatory at least for RCLWI operation. So if UE doesn’t inform this the eNB cannot know and will keep the LWA/RCLWI operation.
Observation 1  If only Beacon RSSI is used to trigger WLAN measurement reporting, the WLAN measurement reporting will not be triggered when channel utilization (or backhaul rate) becomes very bad.
However, it is obvious that the LWA/RCLWI should be de-activated not only when the the beacon RSSI becomes bad but also when the other measurement metrics become bad. So UE should be able to use not only the beacon RSSI but also other measurement metrics to trigger the WLAN measurement reporting.
Proposal 1      At least for Event W3, UE should be able to use not only beaconRSSI but also other measurement metrics, at least ChannelUtilization and BackhaulBandwidth, to trigger WLAN measurement reporting.
The need of multiple trigger quantities
It is likely that there are more WLAN APs than LTE cells in a certain deployment scenario. In such a scenario, signalling overhead will increase significantly due to WLAN measurement reporting. So eNB needs to minimize redundant WLAN measurement reporting.
In Rel-12 LTE-WLAN interworking, UE evaluates multiple conditions for which a threshold has been provided. Only when the multiple conditions are satisfied the UE performs traffic steering to WLAN. Similarly, eNB will select suitable WLAN for LWA/LWI operation considering not only beacon RSSI but also other measurement metrics.
If only beacon RSSI is used to trigger the WLAN measurement reporting, it will be triggered by so many WLANs even though most of them are not suitable for LWA/LWI operation in terms of channel utilization or backhaul bandwidth. It is obvious that eNB doesn’t use such WLANs for LWA/RCLWI operation. In order to avoid such redundant measurement reporting, UE should be allowed to report the WLAN measurement results only when the target WLAN is suitable in terms of all measurement metrics.
Observation 2  If only beacon RSSI is used to trigger WLAN measurement reporting, there will be a huge increase in signalling overhead due to redundant WLAN measurement reporting.

Therefore, in order to prevent redundant WLAN measurement reporting it is desirable that the UE reports the WLAN measurement results only when a WLAN is suitable for LWA/RCLWI operation from all aspects, at least beacon RSSI, channel utilization and backhaul rate. 
Proposal 2      UE performs WLAN measurement reporting only when a WLAN is suitable for LWA/RCLWI operation from all aspects, at least beacon RSSI, channel utilization and backhaul bandwidth.
To achieve this, multiple trigger quantities should be used for WLAN measurement reporting.

Proposal 3      Multiple trigger quantities should be used to trigger WLAN measurement reporting.
Even though multiple trigger quantities are adapted, there is still room to reduce the redundant WLAN measurement reporting. If traffic overload in eNB side is not severe, it is wasteful all UEs report WLAN measurement results to the eNB. The best way is an UE which has good radio quality doesn’t report the WLAN measurement results to keep its traffic on LTE while UE that has poor LTE radio condition sends the WLAN measurement reporting to steer its traffic to WLAN.
RAN2 already introduced the LTE threshold in rel-12 WLAN interworking for the same purpose, i.e. to control the occurrence of WLAN offloading depending on LTE traffic load. For the same reason, LTE RSRP/RSRQ should be considered as a trigger quantity for the WLAN measurement reporting so that eNB controls the triggering of the WLAN measurement reporting depending on its traffic load.
Proposal 4      LTE RSRP/RSRQ also should be considered as a trigger quantity of the WLAN measurement reporting. 
How to apply multiple trigger quantities to WLAN reporting events 

Since current RRM measurement supports only single trigger quantity, i.e. RSRP or RSRQ, we need to discuss how to apply multiple trigger quantities to WLAN reporting events. In Rel-12 WLAN interworking, UE shall not consider the metrics for which a threshold has not been provided. The same rule can be used for Rel-13 WLAN reporting events. For example, if the trigger quantity is set to ‘beacon RSSI and channel utilization’ for Event W1: “A WLAN becomes better than threshold”, then UE evaluates two types of W1 Event, i.e. “Beacon RSSI becomes better than threshold1” and “channel utilization becomes better than threshold2”. This principle is not new and it doesn’t affect to WLAN reporting event.
In conclusion, we propose that UE should perform the WLAN measurement reporting only when the corresponding event is fulfilled about all trigger quantities for which a threshold has been provided from eNB.

Proposal 5      The WLAN measurement reporting is triggered only when the corresponding Event is fulfilled about all trigger quantities for which a threshold has been provided from eNB.
3 Conclusion
In this contribution, we discuss the need of multiple trigger quantities for WLAN measurement reporting and made following conclusions and proposals: 
Observation 1  If only Beacon RSSI is used to trigger WLAN measurement reporting, the WLAN measurement reporting will not be triggered when channel utilization (or backhaul rate) becomes very bad.
Observation 2  If only beacon RSSI is used to trigger WLAN measurement reporting, there will be a huge increase in signalling overhead due to redundant WLAN measurement reporting.
Proposal 1      At least for Event W3, UE should be able to use not only beaconRSSI but also other measurement metrics, at least ChannelUtilization and BackhaulBandwidth, to trigger WLAN measurement reporting.
Proposal 2      UE performs WLAN measurement reporting only when a WLAN is suitable for LWA/RCLWI operation from all aspects, at least beacon RSSI, channel utilization and backhaul bandwidth. 
Proposal 3      Multiple trigger quantities should be used to trigger WLAN measurement reporting.
Proposal 4      LTE RSRP/RSRQ also should be considered as a trigger quantity of the WLAN measurement reporting.

Proposal 5      The WLAN measurement reporting is triggered only when the corresponding Event is fulfilled about all trigger quantities for which a threshold has been provided from eNB.
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