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1
Introduction
In RAN2 #91bis [1], the following was agreed for radio link monitoring/WLAN status:

Agreements:

1: 
When a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation within the WLAN mobility set, the UE sends a report to indicate "WLAN connection failure" the eNB.

1a: As a consequence of 1 a UE tries to move to another WLAN in the mobility set before it reports WLAN connection failure.

2: 
The report indicates (at least) a cause value (values to be defined, e.g: "UE problem" or a "WLAN problem".)

FFS when the report is triggered (may depend of the specific cause values) 

4: 
Upon WLAN connection failure, the UE RRC connection re-establishment is not triggered, data reception on WLAN is suspended, no impact to LTE part of the bearer

5: 
The exact criteria to determine "WLAN connection failure" towards a WLAN are not specified.

FFS whether the mechanism above applies to LWI.

Agreements

1: 
Define a single new RRC UL message to convey all the required UE indications (currently only "WLAN connection failure" purpose is agreed)

FFS Whether UE connecting to a WLAN mobility set triggers the indication.

In this contribution, we discuss the FFS and also how to handle PDCP when the UE sends the failure report to the eNB.
2
Discussion
During the E-mail discussion [2] before RAN2 #91bis, 17 companies provided their views on the question that when the WLAN connection failure report should be triggered and the answers related to the remaining issues are listed as follows:
A. When WLAN becomes unusable due to user action (e.g. the user prefers another WLAN or turns off WLAN)
B. When the connection to the WLAN in use fails and the UE cannot connect to any WLAN in the mobility set

C. When UE succeeds in connecting to a WLAN after having experienced one or more unsuccessful connection attempts to one or more other WLANs
D. When the connection to the WLAN in use fails

When WLAN becomes unusable due to user action (e.g. the user prefers another WLAN or turns off WLAN), WLAN cannot be used at all for LWA/RCLWI. This means that the eNB cannot reduce LTE load by moving traffic of this UE to WLAN, i.e. the eNB should try with other UEs. Informing the eNB immediately is useful to allow the eNB to e.g. immediately configure WLAN measurements towards other UEs and avoid delay to reduce LTE load. Of course, this is also useful to avoid unnecessary signalling to the UE which cannot use WLAN.
Proposal 1: In RRC_CONNECTED, the UE configured with at least one LWA bearer or configured by RCLWI to use WLAN sends a WLAN connection failure report immediately when the UE becomes unable to maintain connectivity to a WLAN in the mobility set because of user action (e.g. the user prefers a different WLAN or turned off WLAN).
When the connection to the WLAN in use fails and the UE cannot connect to any WLAN in the mobility set, LWA or RCLWI cannot use WLAN as previously requested by the eNB, so the eNB should be informed in order to e.g. configure a different mobility set or request the UE to stop using WLAN.

When the UE succeeds in connecting to a WLAN after experienced one or more successful connection attempts to one or more other WLANs, there is no immediate eNB action required. Nevertheless, information about unsuccessful attempts could be useful for SON purpose, e.g. like LTE RACH failure reporting. Of course, designing such a mechanism requires analysing the possible failure scenarios and the information that the UE should report to make the information useful for the NB. As there is still significant work to complete LWA and RCLWI in Rel-13, we prefer to only consider such an optimization only after LWA and RCLWI are fully functional.

When the connection to the WLAN in use fails, if there isn't only one WLAN in the mobility set, the UE is allowed to connect to other WLANs and such mobility is transparent to the eNB, whether LWA is used (eNB is connected to the same WT) or RCLWI (eNB is not on the user plane path) so if the UE succeeds in connecting to another WLAN in the mobility set, data transfer on WLAN could continue without any eNB action.

Proposal 2: In RRC_CONNECTED, when the UE configured with at least one LWA bearer or configured by RCLWI to use WLAN and the connection to the WLAN in use fails, the UE shall first attempt connecting to other WLAN(s) in the mobility set and only send a WLAN connection failure if the UE cannot connect to any WLAN in the mobility set.

As mentioned in [2], different reasons may trigger WLAN connection failure e.g.

-
the UE fails to establish the connection (e.g. signal suddenly drops)

-
the UE fails to get admitted

-
the UE fails authentication

As discussed above, if the WLAN connection failure is due to user action, the eNB should stop attempting to use WLAN for this UE while in other cases, the eNB should try to find a different mobility set for the UE. Therefore, in the WLAN connection failure report, the UE should at least indicate a failure type that allows to distinguish these two cases, e.g., "user action" or "other".
Proposal 3: The WLAN connection failure report indicates whether the WLAN connection failure is due to user action (e.g. the user prefers a different WLAN, or has turned WLAN off) or to another problem
In DC the MeNB will receive SCGFailureInformation from UE when the UE detects radio link failure for the SCG and then the eNB may configure the UE with scg-configuration set to relase or including the mobilityControlInfoSCG (i.e. SCG release/change). If mobilityControlInfo is not received (i.e. SCG release/change without HO) and the DRB indicated by drb-Identity is a split DRB, the UE shall perform PDCP data recovery, i.e., compile a PDCP status report and submit it to lower layers as the first PDCP PDU for the transmission.
Similarly in LWA the eNB is responsible for maintaining the QoS of the corresponding LWA bearers, e.g., for the RLC AM bearer configured as LWA bearer, the eNB shall guarantee that there will be no PDCP PDU loss when WLAN connection failure happens. So it is necessary for eNB in LWA to configure UE with RRC connection reconfiguration message to perform PDCP data recovery procedure upon the reception of WLAN connection failure report similar to the behaviour of UE and eNB in DC upon SCG radio link failure.
Proposal 4: When WLAN connection failure happens in LWA, the PDCP data recovery procedure should be triggered by eNB.
For RCLWI, when WLAN connection failure occurs, there is no procedure for data recovery, so the UE should immediately move all PDN connections using WLAN to LTE.

Proposal 5: In RRC_IDLE or in RRC_CONNECTED, the UE configured by RCLWI to use WLAN moves all PDN connections from WLAN to LTE.

3
Conclusion 
In this contribution, we discussed the actions upon WLAN connection failure and proposed RAN2 to agree the following proposals:
Proposal 1:  In RRC_CONNECTED, the UE configured with at least one LWA bearer or configured by RCLWI to use WLAN sends a WLAN connection failure report immediately when the UE becomes unable to maintain connectivity to a WLAN in the mobility set because of user action (e.g. the user prefers a different WLAN or turned off WLAN).

Proposal 2: In RRC_CONNECTED, when the UE configured with at least one LWA bearer or configured by RCLWI to use WLAN and the connection to the WLAN in use fails, the UE shall first attempt connecting to other WLAN(s) in the mobility set and only send a WLAN connection failure if the UE cannot connect to any WLAN in the mobility set.

Proposal 3: The WLAN connection failure report indicates whether the WLAN connection failure is due to user action (e.g. the user prefers a different WLAN, or has turned WLAN off) or to another problem
Proposal 4: When WLAN connection failure happens in LWA, the PDCP data recovery procedure should be triggered by eNB.
Proposal 5: In RRC_IDLE or in RRC_CONNECTED, the UE configured by RCLWI to use WLAN moves all PDN connections from WLAN to LTE.
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