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1. Introduction
In RAN2#95, the following were agreed to address the issue of WLAN being temporarily unavailable during LWA operation [1, 2]:

=>
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.

One of the open issues, as captured in the second agreement, is how to signal when WLAN again becomes available. In this contribution, we discuss this issue and propose to use a new cause value.
2. Discussion
As discussed in [3], the WLAN connection may become temporarily unavailable due to channel and interference fluctuations, change of APs, or internal UE conditions and events such as channel scans requested by the operating system. These can happen quite often in real WiFi connections; for example, the current smartphone operating systems do employ periodic channel scans. 
When WLAN is temporarily unavailable, it is more efficient to keep the LWA configuration but suspend the data transmission as opposed to releasing the LWA configuration. However, this decision is left to eNB and the UE should only be responsible for indicating the interruption.

It has already been agreed that the UE will signal the beginning of the interruption with a new cause value “suspended” in WLAN Status Report. The question is how to signal when the interruption is over. The simplest and obvious solution is to add a new cause value to signal the end of the interruption. Two more options were suggested in RAN2#95bis meeting: 1-) Triggering W1 event 2-) Indication of the interruption duration time along with the “suspended” signalling.
The W1 event was designed to be used for LWA activation. Therefore, it is triggered if the UE does not have WLAN Mobility Set. In order to use this event to signal the end of the interruption, the UE has to clear the Mobility Set upon signalling “suspended”. This is problematic for several reasons:
1. LWA followed the general 3GPP principle to minimize autonomous decisions by the UE. The above violates this principle.

2. Clearing WLAN mobility set is an extreme response to WLAN being temporarily unavailable. This is not even done for WLAN connection failures. 

3. If the UE clears WLAN mobility set, then it should also release the current WLAN connection since it will have to restart with W1 afterwards.

4. The UE has to scan all the channels according to the measurement configuration even though in many cases this will be wasteful since the UE already knew the best AP (connected one) as well as Mobility Set which won’t change for example if the interruption is due to operating system requests.
5. The WLAN mobility set will have to be reconfigured after the interruption which will require RRC reconfiguration messages.

From above it is clear that,
Observation 1: Using W1 event to signal the end of WLAN temporary unavailability is not a feasible option.

The other option which was brought up was to signal the time of the interruption. Unfortunately, in many cases, it is not possible for the UE to know beforehand how long the interruption will take and there will always be variations. However, it might be beneficial to provide an estimate or a maximum value when feasible to assist eNB decisions: for example, if the expected interruption is considered too long at that moment by the eNB, it can immediately move an LWA bearer to LTE only instead of waiting for an internal timer.

Observation 2: Expected or maximum interruption timer cannot be used accurately to signal the end of the interruption; however they can be beneficial to expedite eNB decisions on LWA.

A new cause value in WLAN Status Reporting can signal the exact end of interruption and follows the framework of using this procedure for WLAN connection issues including the start of interruption. Therefore, the same should be reused here:
Proposal 1: Introduce a new cause value in WLAN Status Reporting to signal the end of WLAN being temporarily unavailable.

Additional information such as the expected interruption time can provide further optimizations and can further be discussed.
Proposal 2: RAN2 to discuss supplemental information such as expected interruption time to be provided when “suspended” is reported.

3. Conclusion
In this contribution, we discussed periodical measurements for eLWA and conclude:
Observation 1: Using W1 event to signal the end of WLAN temporary unavailability is not a feasible option.

Observation 2: Expected or maximum interruption timer cannot be used accurately to signal the end of the interruption; however they can be beneficial to expedite eNB decisions on LWA.

Proposal 1: Introduce a new cause value in WLAN Status Reporting to signal the end of WLAN being temporarily unavailable.

Proposal 2: RAN2 to discuss supplemental information such as expected interruption time to be provided when “suspended” is reported.
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