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1 Introduction

It was discussed in RAN2 whether or not the UE shall report to the network if it fails to perform WLAN operation in LWI/LWA, for similar reasons as to why S-RLF was added in Dual Connectivity. There has been an email discussion on the topic after RAN2#91bis and in this contribution we discuss some yet not solved issues.
2 Discussion
A UE’s WLAN connection may fail either at establishment, or it may fail later while the UE is connected to WLAN. In both cases it is beneficial for the eNB to receive a failure indication from the UE so that the eNB can take appropriate actions in a timely manner (as further discussed below). RAN2 agreed to therefore introduce a failure indication which the UE sends at failed connections.

During the email discussion [91bis#19] it was suggested that also a "success indication" is needed. However such an indication would lead to unnecessary signalling overhead, as the success is regarded as the normal case, and absence of a failure indication implies a successful establishment.
Observation 1 Absence of a failure indication can be interpreted as the UE succeeded in connecting to WLAN.

It was suggested in the email discussion that a success indication from the UE would be "faster" than a success indication from the WT. But before even discussing how "fast" an indication is, we first should decide whether such an indication is needed at all. No clear use case for an explicit "success indication" has been presented nor is it clear what the eNB should do in response to such an indication, therefore we don’t think such an indication should be added.

Proposal 1 A "success indication" from the UE indicating when WLAN connectivity has been established is not introduced.
It was proposed that, prior to being configured with any WLAN measurements, aggregation configuration or getting a traffic steering command, the UE should provide an indication to the eNB indicating whether or not the UE expects to be able to perform WLAN measurement reporting, aggregation or traffic steering. As explained in [1], we do not think that such an indication is needed as it would rather just increase signalling overhead as this ability may change frequently in the UE and the UE is not able to anticipate if/when the eNB actually configures the UE with WLAN measurements/aggregation/interworking. Instead it would be sufficient to only have a failure-indication as explained above.

Of course, in case of IDC problems the UE would indicate expected IDC problems, but IDC is a separate issue which we discuss in [2].

Proposal 2 No proactive indication about whether the UE's WLAN chipset is available to perform WLAN measurements/aggregation/interworking is introduced.

Since we only think a failure report is needed we suggest that the name of the report should be aligned with the corresponding DC-message (SCGFailureInformation) and therefore call it WLANFailureInformation.

Proposal 3 The failure indication is referred to as WLANFailureInformation.

2.1 Failure types in WLANFailureInformation
If the UE fails to establish a connection with a WLAN then the eNB may need to take some action and which action to take depends on what is the reason for the failure. RAN2 agreed to introduce cause values in the WLAN failure report, similar to the failure types for the SCGFailureInformation defined in DC. It was discussed to have "UE problems" vs. "WLAN problems" as cause values in the WLAN failure information.
"UE problems" would mean that the UE is not able to use WLAN due to that the WLAN chipset is not available for LWA/LWI, e.g. end user has turned off WLAN or is using its home WLAN. "WLAN problems" are those where the WLAN is not available, e.g. WLAN does not admit the UE or the UE does not detect the WLAN.

We think that these two cause values/failure types are sufficient because the eNB only needs to know whether this UE could be steered to another WLAN (i.e. there was some problem with the particular WLAN which the UE tried to connect to) or whether LWA/LWI would not be possible with any WLAN (e.g. the WLAN chipset is turned off or busy using user selected WLAN).
Further, we don’t expect that RAN2 would be able to define all possible failure types anyway so no further detailed cause values are needed.

Proposal 4 UE reports failure type "UE" if LWA/LWI will not be possible with any WLAN due to problems in the UE. Otherwise UE reports failure type "WLAN".

2.2 BSSID indication in report
As has already been agreed; the UE may be configured with a set of WLAN identifiers, which we refer to as “mobility set”, and the UE may connect to any WLAN matching these identifiers. The UE could for example be configured with a mobility set of BSSID A and BSSID B and the UE should connect to any of WLAN with BSSID A or BSSID B.

If the UE attempts but fails to connect to e.g. BSSID A the eNB would, to be able to deconfigure BSSID A from the mobility set, need to know that it was BSSID A that the UE failed to connect to. Therefore the UE would need to indicate in the failure indication not only the reason for the failure, but also the BSSID for the WLAN.

This is of course not applicable if the UE failed to connect to WLAN because a UE-based problem (e.g. WLAN is turned off) hence the BSSID should only be included if the UE fails to connect to a WLAN due to problems in the WLAN.

Proposal 5 For "WLAN problem", the UE indicates the BSSID of the WLAN which the connection failed to.
2.3 When to send the report

It was agreed that, if the UE has multiple WLANs in the mobility set then the UE should attempt to connect to another WLAN in the mobility set before sending the measurement report and not send the failure report directly.

Of course, if the UE fails to connect to/maintain a connection to a WLAN due to "UE problems", e.g. WLAN chipset is turned off, then the UE will fail to connect to any WLAN in the mobility set and in that case the UE can send the failure report directly (without actually performing any connection attempts).

Proposal 6 For "UE problems"; the UE sends the failure indication immediately when the problem occurs. That may also be in response to getting the steering/aggregation command.
In case of "WLAN problems", e.g. WLAN authentication fails, the UE should attempt to connect to another WLAN. If the UE fails to connect to any of the WLANs in the mobility set then the UE should send the failure report (as already agreed). But it is still open whether the UE sends the report if the UE first fails to connect to a WLAN but then succeeds to connect to a WLAN. For the sake of providing the operator with more information about how its WLAN network is working we think it is beneficial to send the report also when the UE first fails but later succeeds to connect to a WLAN in the mobility set, so as to indicate about the failure that occurred.

For "WLAN problems" we propose:
Proposal 7 UE sends the failure report indicating all previously failed attempts (if any) when:

· UE succeeds to connect to a WLAN, or

· UE has attempted to connect to all WLANs in the mobility set but they all failed.
What “all WLANs” means is apparent if the UE is configured with a set of BSSIDs as each BSSID refers to one particular WLAN AP. However, if the UE is configured with HESSIDs/SSIDs then it is not straightforward because these identifiers refer to multiple WLANs and the UE may not be able to detect all of them. Therefore we assume that the UE should consider a failed connection to a HESSID/SSID if it fails to connect to all detected WLANs with the HESSID/SSID.
Proposal 8 A UE considers a failed connection to a HESSID/SSID when it fails to connect to all detected WLAN APs of that HESSID/SSID.
In DC, for the SCGFailureInformation if SCG-failure occurs the UE sends one failure report and enters a failure state where it suspends SCG traffic. The UE does not autonomously resume traffic in SCG, rather the MeNB must reconfigure the UE if DC should be resumed. Hence the UE will not resend the SCG failure report again and again. We assume that the scenario here is very similar and we could apply a similar behaviour, i.e. that the UE sends only only WLAN failure information-message at a failure and then enters a state where it remains until the eNB reconfigures the UE.
Proposal 9 Similar as for DC, at WLAN failure the UE sends only one WLAN failure report.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
A "success indication" from the UE indicating when WLAN connectivity has been established is not introduced.
Proposal 2
No proactive indication about whether the UE's WLAN chipset is available to perform WLAN measurements/aggregation/interworking is introduced.
Proposal 3
The failure indication is referred to as WLANFailureInformation.
Proposal 4
UE reports failure type "UE" if LWA/LWI will not be possible with any WLAN due to problems in the UE. Otherwise UE reports failure type "WLAN".
Proposal 5
For "WLAN problem", the UE indicates the BSSID of the WLAN which the connection failed to.
Proposal 6
For "UE problems"; the UE sends the failure indication immediately when the problem occurs. That may also be in response to getting the steering/aggregation command.
Proposal 7
UE sends the failure report indicating all previously failed attempts (if any) when:
-
UE succeeds to connect to a WLAN, or
-
UE has attempted to connect to all WLANs in the mobility set but they all failed.
Proposal 8
A UE considers a failed connection to a HESSID/SSID when it fails to connect to all detected WLAN APs of that HESSID/SSID.
Proposal 9
Similar as for DC, at WLAN failure the UE sends only one WLAN failure report.
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