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1
Introduction 
In RAN2#95bis, the issue of WLAN temporarily unavailable was discussed and concluded with the following agreements: 

=> When WLAN becomes temporarily unavailable, the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting.

=> RAN2 will select a solution (e.g. new cause value, W1 event, timer indication,...) for addressing when WLAN becomes available again.

A new cause in WLAN status reporting, i.e., suspended, is introduced. However, the following design did not reach any conclusion. In this contribution, we give our views on four potential solutions.
2 Discussion
According to Stage 2 running CR [1], the criteria to determine WLAN temporary suspension is left for UE implementation. Several reasons [2] may lead to WLAN unavailable temporarily, for example, HLOS initiated scans, roaming inside the mobility set, or temporary loss of connection. However, some fundamental questions are also raised, for example, how to determine “WLAN becomes temporarily unavailable”? How long is temporary? These questions are not carefully answered in RAN2#95bis meeting. As mentioned in [2], the interruption of a full scan can take up to 10-15s. Will it be considered as temporarily unavailability? Or, should it be seemed as a failure, e.g., failureWLANUnavailable? If it is a short gap, WT can just buffer packets. In addition, the frequent of reporting “WLAN becomes temporarily unavailable” needs further consideration. Since the cause value, “suspended”, for WLAN temporarily unavailability is used by considering HLOS initiated scans, roaming inside the mobility set, or temporary loss of connection, the reporting may be triggered and sent frequently. The interval of reporting is unknown as well. Although the following behaviour after receiving the reporting of “WLAN becomes temporarily unavailable” is eNB implementation, the frequent reporting behaviour should be avoided if it is not the original intention of reporting WLAN temporarily unavailability.
Observation 1: Frequent reporting of “WLAN becomes temporarily unavailable” is foreseen and should be avoided.
After reporting WLAN temporary suspension, will eNB need to know that WALN becomes available again or unavailable afterwards? In the case that WLAN becomes unavailable afterwards, the current WLAN status reporting may be used with a suitable cause value, i.e., failureWlanRadioLink or failureWlanUnavailable. In the case that WALN becomes available again, three potential solutions are provisioned, i.e., new cause value, W1 event, or timer indication.
Option 1: Using the existing W1 event 

The current Event W1 is designed for the situation that UE is outside the mobility set. In order to cover the case of WLAN temporarily unavailability, the restriction on Event W1 should be removed or extended to cover more situations, e.g., WLAN inside WLAN mobility set becomes better than threshold. Although the suspension is temporary, UE may move. The WLAN condition may change as well. With the help of WLAN measurement results from UE, eNB can determine whether or not a serving WALN is available precisely, or whether or not a serving WLAN is changed. However, Event W1 may not be triggered in a short gap. eNB may need to wait for measurement results. Although the serving WLAN may remain good enough to trigger Event W1, the waiting time may be unknown.
Observation 2: If modified Event W1 is adapted, at least, eNB make sure that WLAN is available after some time, i.e., Event W1 is triggered.
Option 2: A new cause value in the report

Although an explicit indication is used to confirm WLAN availability, there are no measurement results to confirm WLAN scanned. If UE moves, no update-to-date information is provided to eNB. In addition, the determination of WLAN availability is also UE implementation. eNB may need to wait for unsure since it depends on UE implementation. As mentioned previously, frequent reporting may also occur. 
Observation 3: UE implementation expresses uncertainty, and the waiting time for eNB is also unsure.

Option 3: UE indicating a time-out value with the unavailable reporting

    It is an explicit timer, but the timer-out value is UE implementation. In addition, eNB is unsure whether or not WLAN available after a time-out value. No WLAN measurement results are provided for eNB to confirm WLAN scanned.
Observation 4: eNB may be unsure for WLAN available or not after a time-out value.
Each potential solution has pros and cons. However, we think that WLAN measurement results are important for eNB to understand the WLAN condition and to determine the following configuration. But, the waiting time should be restricted. Therefore, we propose a compromised solution with Event W1 and a time-out value.

Option 4: Event W1 plus a time-out value in eNB

    A timer starts after eNB receives the indication of “WLAN becomes temporarily unavailable”. An explicit timer is maintained in eNB. Event W1 may be modified to additionally consider serving WLAN. If WLAN becomes available within the timer, modified Event W1 is triggered. WLAN measurement results are available for eNB. If WLAN becomes unavailable after a timer, UE only needs to wait for configuration. If necessary, eNB may trigger WT release. UE may not need to send one more indication of failureWlanRadioLink or failureWlanUnavailable. With the compromised solution, the issue of UE mobility can be conquered due to WLAN measurement results. The waiting time is determined in eNB. eNB can provide further configuration if necessary. No UE implementation expresses uncertainty. Therefore, we propose to modify Event W1 plus a time-out value in eNB to solve this issue.
Proposal 1: Modified Event W1 plus a time-out value in eNB can be augmented to the new cause, e.g., suspended, to solve the issue of “WLAN becomes unavailable or available after temporary unavailability of WLAN”.
3
Conclusions
In this contribution, we discuss about the issue of WLAN temporarily unavailability. We conclude with the following observations and proposals:
Observation 1: Frequent reporting of “WLAN becomes temporarily unavailable” is foreseen and should be avoided.
Observation 2: If modified Event W1 is adapted, at least, eNB make sure that WLAN is available after some time, i.e., Event W1 is triggered.

Observation 3: UE implementation expresses uncertainty, and the waiting time for eNB is also unsure.

Observation 4: eNB may be unsure for WLAN available or not after a time-out value.
Proposal 1: Modified Event W1 plus a time-out value in eNB can be augmented to the new cause, e.g., suspended, to solve the issue of “WLAN becomes unavailable or available after temporary unavailability of WLAN”.
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