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1 Introduction
In [1], [2], UE reporting on WLAN link failure or steering confirmation were discussed, however there is no conclusion in RAN2. In this paper, we continue the discussion on the reporting of WLAN failure for both LTE WLAN aggregation and inter-working enhancement.
2 Discussion
There are some reasons that WLAN cannot be used for LWA or inter-working enhancement, e.g. switch off WiFi, user preference, bad WLAN, etc.

If WLAN is off, it is clear that the UE will not report any WLAN measurement to the eNB, so the eNB will not try to offload traffic of this UE to WLAN. If WLAN is on but already used for the user preferred WLAN, it seems reasonable that the UE will not perform WLAN measurements configured by the network and will not report anything.

If WLAN was not available and becomes available again (e.g. the user switches WLAN on), one possibility would be to inform the network. If WLAN measurements are still configured, the network will become aware when it receives WLAN measurement reports. If the network does not want to offload more traffic to WLAN anymore, the network will remove WLAN measurement and does not expect any notification on WLAN from the UE.

In principle, it could be useful for the network to know UE WLAN status in order to avoid configuring WLAN measurements for a UE which will not perform such measurements. However, since the UE is not doing the measurement anyway, it would not make any difference from UE power consumption point of view, and it is not a real problem for the network to configure WLAN measurements to many connected UEs which have ongoing traffic.

When the UE has no traffic steered to WLAN (via LWA or interworking enhancements), there is no need to inform the network whether WLAN is available or not.

Observation 1: When the UE has no traffic steered to WLAN (via LWA or interworking enhancements), there is no need to inform the network whether WLAN is available or not.
Proposal 1: The UE shall not perform WLAN measurement configured by the network, and not report anything if WLAN cannot be used for LWA or inter-working enhancement.
The WLAN connection could fail for different reasons, e.g. low WLAN signal, strong interference, temporary network failure, etc. When such a situation, the eNB may want to take some actions, e.g. stop sending any data over WLAN for LWA, reconfigure WLAN measurements, wait until the UE reports better WLAN quality or the eNB receives information of lower AP load before steering traffic to WLAN again.

In order for eNB actions not to be delayed, there should be a report from the UE to the eNB about WLAN failure.
Proposal 2: The UE in RRC_CONNECTED with traffic steered to WLAN (via LWA or interworking enhancement) reports "WLAN link failure" to the eNB.
While for LTE, radio link monitoring is specified in 3GPP specifications, there are no equivalent standard criteria for WLAN. In principle, there could be some value to ensure consistency in WLAN implementation. However, this would require work in IEEE, which is normally not in the scope of the current WI, and the current WLAN behaviour is that the WLAN terminals already determine by themselves whether a WLAN connection is working or not. Therefore, it seems possible to rely on existing implementations. Even this way, it would still be predictable that if e.g. a WLAN AP is suddenly switched off, after some reasonably short time, the UE shall report WLAN failure.
Proposal 3: The criteria for WLAN failure are left to UE implementation.

After traffic is steered to WLAN via LWA or interworking enhancement, besides "WLAN link failure" it is also possible that the UE cannot perform transmission on the indicated WLAN due to some user actions, e.g. switch off WiFi, connect to another WiFi, or disable LWA/interworking enhancement. In such a case, the eNB should stop trying to steer traffic to WLAN for this UE, neither using LWA nor interworking enhancements. In order for the eNB to be aware, the UE should notify that WLAN cannot be used for the time being.
Proposal 4: The UE in RRC_CONNECTED with traffic steered to WLAN (via LWA or interworking enhancement) reports "WLAN unavailable" to the eNB.

For LTE-WLAN interworking enhancement, when traffic was steered to WLAN, the UE may enter RRC_IDLE if there is no more traffic on LTE (the eNB is not aware which traffic will be offloaded). If WLAN link failure occurs or if WLAN becomes unavailable, the only solution for the UE is to immediately establish the RRC connection and move all traffic back to LTE. In this case, there is no need to send a special report to the eNB, the UE can just move all traffic back to LTE.

Proposal 5: If WLAN cannot be used, the UE in RRC_IDLE with traffic steered to WLAN via interworking enhancement just moves all traffic back to LTE (no need for any report).
3 Conclusion 
In this document, we discuss how to handle WLAN failure for LWA and for enhanced interworking and have following proposals and observation:
Observation 1: When the UE has no traffic steered to WLAN (via LWA or interworking enhancements), there is no need to inform the network whether WLAN is available or not.
Proposal 1: The UE shall not perform WLAN measurement configured by the network, and not report anything if WLAN cannot be used for LWA or inter-working enhancement.
Proposal 2: The UE in RRC_CONNECTED with traffic steered to WLAN (via LWA or interworking enhancement) reports "WLAN failure" to the eNB.
Proposal 3: The criteria for WLAN failure are left to UE implementation.
Proposal 4: The UE in RRC_CONNECTED with traffic steered to WLAN (via LWA or interworking enhancement) reports "WLAN unavailable" to the eNB.
Proposal 5: If WLAN cannot be used, the UE in RRC_IDLE with traffic steered to WLAN via interworking enhancement just moves all traffic back to LTE (no need for any report).
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