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Discussion and Decision
1 Introduction
In previous RAN2 meetings including RAN2#96, LWA suspend/resume mechanism was discussed and agreed to handle the situations where WLAN becomes temporarily unavailable and becomes available again. 

However, it has not been discussed how LWA reactivation can be done efficiently when WLAN becomes available after becoming unavailable for LWA (non-temporarily e.g. based on user preference when WLAN is still on but not allowed for LWA) resulting in LWA release.  

In this contribution, we discuss some solutions to handle this issue. 
2 Discussion 

2.1 LWA suspend/reume for temporary unavailability of WLAN
RAN2 has already agreed that when WLAN becomes temporarily unavailable for LWA (i.e., WLAN radio is active but not to be used for LWA), the UE will indicate this to the eNB by using a new cause value in WLAN Status Reporting. Further, the UE will report “WLAN available again” (for LWA) using a new cause value in WLAN Status Report message, when its WLAN connection is available again after reporting “WLAN temporary suspension”. UE keeps the LWA configuration including LWA bearer configuration during “WLAN temporary suspension” [1].

2.2 Resuming LWA after WLAN Disconnect
However, if the WLAN is unavailable non-temporarily (e.g., the connection to WLAN is terminated by the UE), i.e., the scenario is not appropriate to use suspend/resume functionality (e.g. because the UE cannot estimate when the WLAN may be back), then the UE indicates failure due to WLAN radio link issues, which in turn removes WLAN related measurement reporting entries, and the network releases LWA. 
Whenever the WLAN is available again and measurement reporting criterion is met, it would be reported to network so that LWA can be enabled.
2.3 WLAN (non-temporarily) unavailable for LWA

Consider a scenario where the WLAN is unavailable non-temporarily for LWA (e.g., based on user preference), i.e., the scenario is not appropriate to use suspend/resume functionality (e.g. because the UE cannot estimate when the WLAN may be back), then the UE indicates failure due to WLAN radio link issues, which in turn removes WLAN related measurement reporting entries, and the network releases LWA.
Additionally, the network may release LWA if it has been suspended for a long time.
However, since the WLAN is not actually OFF, the measurement reporting criteria can be met, which can trigger measurement reporting. Network may try to enable LWA based on the reports, but UE may fail or refuse and send failure indication, followed by clearing of measurements, LWA release, measurement triggered again and so on as shown in Figure 1 below. The loop may continue until eNB detects too many failures and probably ban the UE from using LWA. This can also increase the signalling unnecessarily.
Observation 1. If WLAN measurements are left configured and reporting conditions are met even when user preference is not to allow LWA, it can result in resource wastage due to signalling overhead.
The question is, how will the eNB know when the WLAN is available for LWA again and how when the LWA can be reactivated, especially after WLAN is active but not available for LWA for a long period. Similar discussion applies to LWIP as well.
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Figure 1: How to get out of the loop?
2.4 Possible solutions

2.4.1 Solutions based on measurement reporting
To minimize the unnecessary signalling overhead, and to provide a clear indication to the NW to the availability of WLAN for LWA/LWIP, the measurement reporting can be enhanced.
Option 1: Do not trigger W1 event if WLAN is not available for LWA/LWIP

In this option, LWA measurement reports (at least event based) are not triggered/reported when WLAN is ON but not available for LWA/LWIP operation. 

Option 2: Indicate WLAN (un)availability for LWA/LWIP in the measurement report

A UE could report measurements, although it can indicate that LWA can/cannot be initiated, either by adding a new field in the measurement report sent to the eNB, or by adding a new value to WLAN-Status-r14 (e.g. wlanMeasurementsAvailable, or indication whether measurements and LWA/LWIP are both available or only measurements are available.)
Note that this option may be beneficial for ANR where the eNB might wish to have the measurement reports even though LWA/LWIP cannot be enabled. This is to differentiate between the 2 scenarios:

· APs available but LWA/LWIP is not possible.

· APs not available at all.

2.4.2 Solutions based on explicit signalling
Currently, the suspend/resume mechanism is based on UE indication of “suspended” and “resumed” values in the WLANConnectionStatusReport. Similar approach can be applied to indicate to the network explicitly the availability of WLAN.
Option 1: New cause value to indicate WLAN available.

To differentiate from WLAN available after temporary unavailability, a new cause value can be added to indicate WLAN is available. This is illustrated in example below:

-- ASN1START

WLAN-Status-v14xy ::= ENUMERATED {suspended, resumed, wlanAvailable, spare1}

-- ASN1STOP
The new cause value would only be used if WLAN becomes available while LWA is inactive (not activated) due to reported unavailability, after LWA was released while in suspended mode, or after LWA configuration was not successful because of WLAN unavailability.

In the case of race conditions where the UE resumes LWA, but NW releases LWA before receiving the resume information, the UE would anyway get the LWA Release message and would release LWA normally. Afterwards if the NW still wishes to enable LWA, it will be reconfigured.

Option 2: Reuse the “resumed” value in the WLAN-Status-v14.

This means the “resumed” value would now be used in 2 scenarios:

· LWA already suspended. Then this indicates to the NW that LWA is resumed.

· LWA is neither suspended nor active. This indicates to the NW that WLAN is available again to be used for LWA/LWIP.

Based on the above discussion, we propose:
Proposal 1. Do not trigger W1 event if WLAN is not available for LWA/LWIP.
Proposal 2. New cause value to indicate WLAN available again if LWA/LWIP is not in suspend (i.e., either already released or not activated yet).
3 Conclusion
In this contribution, we discussed the solutions to efficiently reactivate LWA after LWA release. The observations are:

Observation 1.
If WLAN measurements are left configured even when user preference is not to allow LWA, it can result in resource wastage due to signalling overhead.


Based on the discussion and observations, we propose:

Proposal 1.
Do not trigger W1 event if WLAN is not available for LWA/LWIP.
Proposal 2.
New cause value to indicate WLAN available again if LWA/LWIP is not in suspend (i.e., either already released or not activated yet).
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