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1. Introduction
During the last meeting, RAN2 agreed to define a single new RRC UL message to convey all the required UE indications. The purpose of the indication is still FFS except for “WLAN connection failure”. The need for status indication of WLAN modem ON/OFF/OCCUPIED is the subject of this contribution.
2. Discussion
WLAN unavailability due to user preference (WLAN chipset is turned off, WLAN chipset is used for user preferred WiFi) was considered as a condition that needs to be included in the WLAN status indication [1] [2] [3] [4]. It is natural to consider that user preference is higher prioritized than RAN configuration even though RAN2 is still waiting for a response from SA2 regarding the prioritization of user preference [5].
If the eNB knows the unavailability due to WLAN modem status (e.g., WLAN chip is turned off or the WLAN is being used for home WiFi), the eNB may not need to configure LWA/RCLWI to the UE. The reason for the unavailability is also a useful piece of information for the NW. If the information provided to the NW simply indicates that the WLAN modem is unavailable, then the NW would not know whether the WLAN is turned OFF or occupied for user preferred WLAN. This distinction may be useful for NW to decide whether to configure the UE with WLAN measurement. Configuring the UE with WLAN measurement when the WLAN is occupied can reduce delay for measurement reconfiguration when the UE is no longer occupied.
Proposal 1:
WLAN modem status (WLAN ON/OFF/OCCUPIED) should be agreed as a purpose for WLAN status indication.
WLAN connection failure indication

Based on the discussion in RAN2#91bis, the following agreement was captured: 

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.
It was agreed that the "WLAN connection failure" should be sent when a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation within the WLAN mobility set. 
Confirmation 1:
WLAN connection failure is sent when a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation within the WLAN mobility set.
Furthermore, RAN2 also reached the following agreement:

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) 

This agreement means that the UE should provide a cause value of the WLAN connection failure and the triggering of the report is based on the specific cause value.  It may be assumed that one of the possible cause values may be related to the WLAN modem status.  Although it is reasonable to assume that the WLAN modem status may be the cause of the WLAN connection failure, it should be further considered whether this is the only time when such a status should be conveyed to the serving cell.  To have a better understanding of the usefulness of the WLAN modem status and when it should be sent the following two alternatives should be considered:
WLAN modem status indication alternatives:
Alt. 1
UE sends the indication as a cause value as part of the WLAN connection failure
Alt. 2
UE sends the indication whenever the status changes
Alt. 1 is a simple solution but eNB does not know the up-to-date WLAN modem status, except when the WLAN connection has failed and only if the cause of the failure is due to the WLAN modem status. As a result, the eNB may miss the chance to initiate LWA/RCLWI. For example, in case the UE sends WLAN connection failure report with cause value of “WLAN chip is turned OFF”, then the eNB may assume the UE’s WLAN modem status is “OFF” unless otherwise indicated. Unless another means for informing the WLAN modem status is available, the eNB would not reconfigure the UE for LWA/RCLWI even if the UE has turned the WLAN modem back on.
Observation 1:
If the WLAN modem status is sent only for the WLAN connection failure case, the network may miss the opportunity to reconfigure the UE with LWA/RCLWI when the WLAN modem status changes.
Alt.2 allows the NW to know the up-to-date status of the UE’s WLAN modem. However the information may not be useful e.g. when the NW does not require any offloading/aggregation. To reduce unnecessary signalling, the need for the indication should be configurable by the NW. Only when NW requires the WLAN modem status indication, the UE should inform the eNB of any WLAN modem status change (ON/OFF/OCCUPIED).
Additionally a prohibit timer may be used to prevent the UE from sending frequent indications but it’s also possible to just leave this to smart UE implementation.
Proposal 2:
The UE should inform the eNB of any WLAN modem status change (ON/OFF/OCCUPIED) when the network requires the UE’s WLAN modem status.
3. Conclusion
The need for status indication of WLAN modem ON/OFF/OCCUPIED and when the indication is sent is discussed in this contribution. Through the discussion, we reached the following observations and proposals.
Proposal 1:
WLAN modem status (WLAN ON/OFF/OCCUPIED) should be agreed as a purpose for WLAN status indication.
Confirmation 1:
WLAN connection failure is sent when a UE configured with at least one LWA bearer becomes unable to establish or continue LWA operation within the WLAN mobility set.
Observation 1:
If the WLAN modem status is sent only for the WLAN connection failure case, the network may miss the opportunity to reconfigure the UE with LWA/RCLWI when the WLAN modem status changes.
Proposal 2:
The UE should inform the eNB of any WLAN modem status change (ON/OFF/OCCUPIED) when the network requires the UE’s WLAN modem status.
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