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1
Introduction
During RAN#91bis, the following agreements were made concerning radio link monitoring for LWA operation:

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.

As can be seen from the highlighted part, the triggering of the report as well as the exact cause values to be indicated in the report were left FFS. In this contribution, we discuss how to define the cause values.
2
Terminology
Due to lack of time, RAN2 still hasn’t agreed to any official terminology concerning most things related to LWA. Since LWA is analogous to DC in many parts, we think it would make sense to follow similar terminology for RLM/RLF with LWA feature. 

· “WLAN Cell Group (WCG)”: When LWA is configured, UE has been configured with two RATs: LTE and WLAN. This is similar to DC where UE is configured with two cell groups, MCG and SCG. Therefore, the WLAN could be established as WLAN Cell Group or WCG for short.

·  “WCG Radio Link Failure (W-RLF)”: Like with DC, RAN2 agreed to have RLM procedures for WLAN link. To align with the terminology used in LWA and DC, we would propose to use WCG Radio Link Failure or W-RLF for the radio link failure on WLAN mobility set.

Proposal 1: Use the terms “WLAN Cell Group (WCG)”, “and “WCG Radio Link Failure (W-RLF)” for LWA in RRC specifications.

3 
W-RLF triggering cause values

As discussed during RAN2#91bis, there are several possible causes for WLAN failure:

· User or device turns off WLAN (e.g. for power saving purposes)
· WLAN mobility set coverage failure (no AP in mobility set with sufficient signal)

· WLAN network rejects UE (e.g. authentication procedure to the selected WLAN fails, or WLAN network steers UE to LTE by management frames, as may happen in WLAN multiband operations. )

· User preferences prevent use of WLAN (e.g. UE starts using home WLAN AP)

Previously, in the e-mail discussion 91#26, these were broadly categorized as “UE problems” and “WLAN problems”. However, such a high level categorization does not seem sufficient for eNB to determine what to do – e.g. a “UE problem” could be coverage problem due to limited mobility set, whereas “WLAN problem” could be failure due to WLAN network rejection. When it is difficult for the network to distinguish two different problems, it is also difficult to act upon them with appropriate actions.

Observation 1: A cause value should provide information to the eNB that allows to determine whether the LWA operation can continue with different parameterization (e.g. different mobility set).
For this purpose, we propose the following cause values to capture at least the four above mentioned WLAN failure cases:

1. WLAN off : UE or user turns off WLAN so it’s not usable for any purpose. 

2. WLAN busy: UE is using private WLAN, or WLAN network is redirecting UE to LTE via WLAN MAC management frame.
3. WLAN radio problem: UE cannot access any AP in a mobility set, or communication with WLAN AP fails for another reason, e.g. authentication procedure fails.
The possible eNB interpretations of what UE has experienced are listed in Table 1 below, along with possible actions for eNB to take for the UE.

Proposal 2: Adopt three cause values for W-RLF: wlanOff, wlanBusy and wlanRadioProblem.

Table 1 eNB interpretation of W-RLF cause values
	Cause value in W-RLF report
	eNB interpretation of UE situation
	Possible eNB action

	wlanOff
	UE has turned off the WLAN access completely
	Release LWA configuration and move all traffic back to LTE. Do not collect failure statistics for LWA.

	wlanBusy
	UE is using WLAN access for other purposes than LWA
	Release LWA configuration. Try WLAN interworking via untrusted WLAN. Do not collect LWA failure statistics.

	wlanRadioProblem
	WLAN access fails due to coverage or other reason
	Reconfigure LWA for a different WLAN mobility set if possible. Collect statistics of WLAN coverage failure.


Since three different cause values can be encoded with 2 bits, there would still be one additional cause value left for future use in case further failure cases need to be distinguished.

Observation 2: Since 2 bits are needed for 3 different cause values, one spare value can be left for future indications of W-RLF causes.

Proposal 3: Leave one spare value for future extensions of W-RLF causes.

The ASN.1 for the cause values is rather simple, e.g. as shown below:

w-rlf-Cause-r13
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wlanRadioProblem, wlanOff, wlanBusy, spare0},

3   Conclusions
We have discussed the status indication message for LWA/LWI in this document and propose the following:
Proposal 1: Use the terms “WLAN Cell Group (WCG)”, “and “WCG Radio Link Failure (W-RLF)” for LWA in RRC specifications.

Observation 1: A cause value should provide information to the eNB that allows to determine whether the LWA operation can continue with different parameterization (e.g. different mobility set).

Proposal 2: Adopt three cause values for W-RLF: wlanOff, wlanBusy and wlanRadioProblem.

Observation 2: Since 2 bits are needed for 3 different cause values, one spare value can be left for future indications of W-RLF causes.

Proposal 3: Leave one spare value for future extensions of W-RLF causes.

