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1. Introduction
In the last RAN2 meeting [1][2], the issues related to ratio link monitoring for WLAN aggregation were discussed and the following agreements were reached.
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.

Accordingly, the WLAN Connection Reporting procedure is introduced to provide feedback to the eNB related to WLAN status operation [3]. Currently, only the “WLAN connection failure” is agreed as the indication of the WLANConnectionStatusReport. Other possible indications, such as association confirmation form UE to eNB, are still under discussion [4]. Moreover, it is agreed that the criteria to determine WLAN connection failure is left for UE implementation and the UE is not required to send the WLANConnectionStatusReport message if it successfully re-associates to another AP within the WLAN mobility set. However, the anticipated time for the NW to receive the WLANConnectionStatusReport would be unpredictable due to different UE implementation and various mobility scenarios. Further design is preferable to let the NW have more control over the UEs who perform LWA operation such that the unwilling performance degradation could be mitigated. Therefore, in this contribution, we discuss the abovementioned issues and provide our suggestions as well.
2. Discussion
In Release-12 Dual Connectivity, the UE performs synchronisation towards the PSCell of SeNB without sending another confirmation message to MeNB to inform the success of synchronisation. Instead, the SCG Failure Information procedure is used so that the UE would report SCG failure if the synchronisation towards the PSCell of SeNB failed. Since the WLANConnectionStatusReport message is introduced to indicate “WLAN connection failure“ to the eNB [3], the similar concept could be reused as well. That is, the eNB can start data forwarding to WT once receiving the WT association confirmation from WT as shown in Figure 1 [3]. On the contrary, if the eNB receives WLANConnectionStatusReport message to indicate “WLAN connection failure“, not the WT association confirmation message, the eNB would need to reconfigure the UE accordingly. Therefore, with WLANConnectionStatusReport message to indicate WLAN connection failure, WT Association Confirmation message from UE to eNB is not required.
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Figure 1. WT Addition procedure
Since the WT Association Confirmation from UE to eNB is not required, “WT Association Confirmation” is therefore not introduced as an indication of WLANConnectionStatusReport.
Observation 1: With WLANConnectionStatusReport message to indicate WLAN connection failure, WT Association Confirmation message from UE to eNB is not required.
Proposal 1: WT Association Confirmation is not introduced as an indication of WLANConnectionStatusReport.
It was agreed that “the criteria to determine WLAN connection failure is left for UE implementation.” It is nature because the IEEE specification already defines the detection of WLAN connection failure, and that is of course out of the scope of LTE specification. However, considering the control of LWA operation, the UE behaviour shall be predicable from the NW side. Due to different UE implementation and different mobility scenarios, the waiting time for a UE to send the WLAN connection failure report since the connection to the WLAN failed could be diverse. If there is more than one available AP in the mobility set, a UE may have to spend more times before sending the WLAN connection failure report. If the UE cannot notify the WLAN connection failure report in an acceptable time, the overall TCP throughput could be degraded due to the re-ordering function in PDCP layer for a LWA bearer and the following retransmission. If the NW could know the WLAN connection failure sooner, appropriate actions, such as reconfiguring a LWA bearer back to a legacy one or reconfiguring a new mobility set, could be adopted and the abovementioned problem could be mitigated. Therefore, although “the criteria to determine WLAN connection failure is left for UE implementation”, we could still have a timer [5] for the UE to determine whether the establishment or continuity of LWA operation for a LWA bearer is time-out. Specifically, when the LWA operation to the current WLAN discontinued, the UE starts the timer which is configured by eNB. The UE is required to send the WLANConnectionStatusReport message to indicate “WLAN connection failure” while this timer is expired, even the UE does not yet try all the available APs in the mobility set. By this way, the NW could have more control over the UEs who perform LWA operation to prevent the unwilling performance degradation.
Proposal 2: When the LWA operation to the current WLAN discontinued, the UE starts a timer configured by eNB, and is required to send the WLANConnectionStatusReport message to indicate “WLAN connection failure” while this timer is expired.
3. Conclusions
In this contribution, we give the following proposals for the WLAN Connection Status Reporting.
Observation 1: With WLANConnectionStatusReport message to indicate WLAN connection failure, WT Association Confirmation message from UE to eNB is not required.
Proposal 1: WT Association Confirmation is not introduced as an indication of WLANConnectionStatusReport.
Proposal 2: When the LWA operation to the current WLAN discontinued, the UE starts a timer configured by eNB, and is required to send the WLANConnectionStatusReport message to indicate “WLAN connection failure” while this timer is expired.
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