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1
Introduction
In dual connectivity, Radio Link Monitoring (RLM) is defined for both PCell and PSCell. The PSCell RLM was seen important for two reasons: Avoiding excessive UL interference and avoiding futile data forwarding for cases when DC setup fails.

In this contribution, we consider whether any form of RLM is beneficial for the LWA operation.
2
RLM for LWA 
2.1
RLM in Dual Connectivity 

RLM was adopted for DC for several reasons:

· Avoiding excessive UL interference when the PSCell is not receivable

· Avoiding data forwarding to SeNB when the PSCell operation is not possible

· Giving information to MeNB about SeNB link condition

In the end, Secondary Radio Link Failure (S-RLM) was defined for PSCell with the addition of SCG failure information procedure (as specified in the RRC specification, 36.331, section 5.6.13).

2.2
RLM for WLAN link during LWA operation 

It’s an obvious question to ask whether RLM would be needed for the WLAN link of the LWA operation at all, especially if at the end uplink is not going to be defined to be transmitted over the WLAN side. The WLAN radio interface is expected to be independent from the LTE air interface operation, meaning that the LTE operation of the UE should be only minimally affected by the WLAN aggregation. 
However, RLM would help for error cases when WLAN cannot be used, e.g.

· The WLAN link becoming inaccessible due to coverage reasons (i.e. UE moves out of WLAN coverage), OR
· The WLAN link becoming excessively interfered (due to other users or APs), OR 
· The WLAN link becoming unusable due to other reasons (e.g. WLAN being turned off by user)

It can be argued that the WLAN measurements that have been agreed to be standardized (Release-12 metrics) could also help in detecting such cases, but so far it is not clear how the measurements would work and whether the UEs would be able to trigger measurement reports on time. It would also mandate eNB to configure such measurements always to take care of the link monitoring actions. 
For example, in cases where UE is given a group of WLAN APs within which mobility is allowed to be autonomous, network may opt not to configure measurements to avoid unnecessary overhead from such reporting. 

Hence, since it seems that the UE anyway has to monitor the state of the WLAN link, it could also report any failure occasions to the eNB to assist in faster detection of LWA failure.

Observation 1: During LWA operation, UE is monitoring the state of the WLAN link.

Observation 2: WLAN measurement reporting to eNB may not always be configured during LWA operation.

2.2
Triggering RLF for WLAN 

Given that the WLAN specifications haven’t defined any form of link monitoring, it may be difficult for 3GPP to define an additional mechanism for such a behaviour. However, it is clear that the UE will know when it is no longer associated to a WLAN AP, or when it has received no packets from the WLAN link for some time, or when the WLAN RSSI is simply very weak. Also, the RSSI alone may not really reflect the true link condition of the WLAN side nor the WLAN performance. The LBT mechanism of WLAN also affects when the WLAN link can be used. 
The various WLAN link conditions arising from interference or congestion can all be handled via the Xw indications or UE WLAN measurements, but losing coverage to the WLAN AP is not typically detectable by itself by the eNB and data forwarding to WLAN when the WLAN operation is not possible would be beneficial to avoid. Therefore, we would propose to adopt the failure reporting for LWA similar to the DC operation.

Proposal 1: Provided that WLAN has defined a corresponding link failure a “WLAN failure reporting” (“WFR”) similar to “SeNB failure reporting” for LWA operation should be adopted.

However, we think the details of how the UE would trigger can be left up to UE implementation. This avoids the need to cover testability arising from certain WLAN conditions in the 3GPP specifications, but of course leaves open how exactly it can be ensured that W-RLM works properly.
Observation 3: Testability of W-RLM is difficult.

Proposal 2: Leave the conditions for triggering WLAN failure reporting up to the UE implementation.

Proposal 3: When W-RLF happens, UE retains the LWA RRC configuration until eNB releases it.
Proposal 4: W-RLF does not affect WLAN measurement reporting.

2.3
Terminology 

If the RLM is defined for WLAN, then as usual, we should have a term for it. For DC, the term “S-RLM” was adopted, so a similar convention could be used for LWA too, i.e. define “WLAN Radio Link Monitoring” or “W-RLM” for WLAN link when LWA is configured. Similarly, “W-RLF” could be used for the radio link failure on the WLAN link.
Proposal 5: Use the terms “WLAN Radio Link Monitoring (W-RLM)” and “WLAN Radio Link Failure (W-RLF”) for LWA in RRC specifications.
3
Conclusions 

In this contribution, we have considered the need for RLM during LWA operations. We have made the following observation:

Observation 1: During LWA operation, UE is monitoring the state of the WLAN link.

Observation 2: WLAN measurements may not always be configured during LWA operation.

Observation 3: Testability of W-RLM is difficult.

Based on these, we propose the following:

Proposal 1: Adopt “WLAN failure reporting” (“WFR”) similar to “SeNB failure reporting” for LWA operation.

Proposal 2: Do not specify in RRC when UE trigger WLAN failure reporting but leave it up to the UE implementation.

Proposal 3: When W-RLF happens, UE retains the LWA RRC configuration until eNB releases it.

Proposal 4: W-RLF does not affect WLAN measurement reporting.

Proposal 5: Use the terms “WLAN Radio Link Monitoring (W-RLM)” and “WLAN Radio Link Failure (W-RLF”)for LWA in RRC specifications.

