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1 Introduction

Several documents submitted at RAN2#91 ([1], [2], [3] and [4]) consider scenarios when some error occur so the UE cannot establish or loses WLAN connectivity so that the UE cannot start or continue LWA operation or enhanced interworking operation as requested by the eNB.
This document attempts to summarize the scenarios and issues, to gather company opinions and to make proposals agreeable for RAN2#91bis. 

2 Discussion
The UE cannot establish WLAN connectivity

One scenario discussed is the UE which receives a eNB command that requires the UE to establish connectivity to WLAN (matching WLAN IDs as indicated by eNB). Since the eNB only sends such a command after the UE has reported measurements indicating that there should be one or more WLANs suitable for LWA or enhanced interworking, it is questionable for which reasons the UE may not be able to establish WLAN connectivity.

Some reasons were suggested in certain contributions, e.g.

-
WLAN chipset is turned off

-
WLAN chipset is used to connect to user preferred WLAN

-
UE fails to establish the connection (e.g. signal suddenly drops)

-
UE fails to get admitted

-
UE fails authentication
Companies are kindly invited to answer the questions below:

1a) Upon reception of a eNB command to start LWA operation with at least one WLAN/split bearer, can it happen that the UE cannot establish WLAN connectivity to a WLAN matching with the eNB command? In what scenarios (see the list above)?
Companies are invited to fill in their views on the possibility of the above scenarios
	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	
	For the scenarios such as “turned off” and“connect to user preferred WLAN”, they are not due to actual bad quality/load of serving WLANlink itself, hence these events should be reported in another type of message rather than “WLAN Link Failure”. For scenario “authentication”, we should firstly fix how “authentication” is done. For other scenarios, the“WLAN Link Failure”report can reflect bad quality/load of WLAN link itself.

	Ericsson
	yes
	All the listed conditions seem possible causes to fail the connection even UE had successfully measured WLANs. These reason should be categorized as UE problems including the two first reasons and WLAN problems including the rest of the list. In addition, there is another UE-related issue to consider: at the moment, it is not restricted by specification that eNB is offloading also IMS-PDN, which could be an emergency call.Thus an additional failure reason in the category of “UE problems” is that UE is making an emergency call.

	Nokia Networks
	Yes
	All of the above reasons are possible.

	NEC
	yes
	As a design principle, an early confirmation from the UE regarding the WLAN availability is necessary and the LWA configuration shall not be rejected. 

UE radio conditions must be reliable enough from measurement reports before LWA is configured and eNB should have knowledge about resource availability via Xw interface. UE failing authentication and User may switch WLAN chipset off any time, are different and should be reported

	InterDigital
	Yes
	From our point of view, all the listed conditions are possible. The WLAN chipset could be turned off by the user any time, Similarly the user preference setting could be changed any time and the user could detect and connect to a “user preferred WLAN” any time , preventing the UE to successfully establish WLAN connectivity even when measurement reports to eNB will suggest otherwise. The UE can experience Radio link failure any time (e.g. severe interference from microwave or some other sources), Similarly, if the UE is expected to conduct separate security (e.g. authentication) procedure over WLAN avec successful security procedure over LTE (e.g.legacy WLAN security procedure is used as oppose to the optimized LWA/LWI security procedure envisioned by RAN2), this procedure may failed. Furthermore, the UE might fail admission to WLANs or to a specific BSS/AP for all other kinds of access control and operator policy reasons. 

	Alcatel-Lucent
	yes
	Other than the reasons provided above, there maybe other factor such as the factors in LOEI that may have prevented at least LWI.

	BlackBerry
	Yes
	All the reasons are possible. 

	MediaTek
	Yes
	All the reasons mentioned above as well as additional reasons mentioned by some companies above are possible

	OPPO
	Yes
	All the reasons listed above are possible. With regard to current 5 cases, it seems that they could be splitted into three categories for further reporting. Category one includes all reasons caused by WLAN AP not preferredfrom UE, e.g. 1), 2); category two includes all reasons caused by radio link problems, e.g. 3); category three includes all reasons caused by network side, e.g. 4) and 5)

	CATT
	Yes
	Agree with the scenarios listed above. We think the “UE fails to get admitted” is not so clear, maybe could be changed to “UE fails association”. Details could be provided in specific cause values.

	Samsung
	Yes
	As indicated in R2-153081, we assume that the UE informs the eNB about inability to do WLAN aggregation after the eNB has started WLAN measurements. So the first two cases should normally not occur in a well behaving network. 

Other 3 cases may occur but are no direct reason for reporting to the eNB (see next question).

	LG
	No: for scenario 1, 2, 4 and 5

Yes: for scenario 3
	Scenario 1, 2: The first two scenarios (UE internal problem) can be avoided by reporting WLAN status before receiving WLA command from eNB.

Scenario 3: Radio problem is inevitable because UE cannot know whether these problems will happen until UE tries to establish connection to WLAN.

Scenario 4, 5: Our understanding is that there is some preparation step between eNB and WT before commanding LWA to UE. The eNB will command LWA only if WT allow the admission of the UE in this step. So we think scenario 4 and 5 should be avoided.

	Intel 
	yes
	Scenarios 1, 2, 3, and 4 may definitely happen and should be reported. Scenario 5 is somewhat of a corner case, but there is no harm in reporting it too.
Additionally, there are suggestions to have “LWA activation successful” UE indication. If we are to introduce such an indication, we must consider having a unified “LWA status” indication for both success and failure – no need to introduce two new RRC messages for this.

	Qualcomm
	Yes
	All of them. Note that this scenario is only after receiving the RRC Reconfiguration to initiate LWA operation; a similar message is also needed before as discussed in 2.4.

Other reasons are possible too such as WLAN forcing UE to disassociate or STA scanning other channels which may cause a suspension of LWA.

WLAN problems should be reported only if they happen for all APs within the mobility set; for example the UE does not need to report losing WLAN connection with an AP since it may be able to move to another AP within the same mobility set.

	Huawei, HiSilicon
	Yes
	We agree with Ericsson categorization between "UE problem" and "WLAN problem".

	ITRI
	Yes
	All of the above reasons are possible. 


1b) If such a case happens, should the UE inform the eNB?

	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	Yes
	UE needs to inform eNB about “UE WLAN Local Status” or “WLAN Link Failure” with exact cause value, so that eNB can perform “WT change/release” or other operations in time.

	Ericsson
	yes
	UE shall send a reason code for the failed connection with the failure indication. We assume that RAN2 will not be able to list and specify an exhaustive list of failure reasons, hence we suggest to use the categorization given in reply to 1a).That is, theUE indicates whether the connection failed due to “UE problems” or “WLAN problems”. Another reasoning for this categorization is that we assume that the eNB’s response to a failure due to “UE problems” is the same (stop aggregation for this UE), and the eNB’s response to a failure due to “WLAN problems” is the same (update the mobility set accordingly). Thus, to us, only two different reason codes seem sufficient.

	Nokia Networks
	Yes
	UE should send a failure report to the eNB and stop utilizing the LWA configuration, in a similar manner that happens with SCG failure.

	NEC
	Yes
	UE should inform the case of authentication failure as part of WLAN RLF reporting. WLAN switch off reporting should be reported during measurements as well and could be part of WLAN RLF report or a separate message. However, this should be decoupled from reconfiguration reject

	InterDigital
	Yes
	Yes, the UE should inform the eNB of the WLAN failure with a reason code so the eNB cam take the appropriate corrective action. The reason for connectivity establishment failure may fall into 2 broad categories: a) User preference settings in the UE (.e.g. WLAN switch off, connection to user preferred WLAN, applications not allowed to use WLAN, battery level to use WLAN,..), b) RLF and issues on WLAN NW side (e.g. issue relates to specific BSS/group of BSSs for e.g. authentication, assuming for e.g. legacy WLAN authentication procedure is used).  Depending on the cause of the failure, the eNB may take different actions (e.g. LWA/LWI cannot be used if failure cause is due to user preference setting or the eNB can change/update the mobility set if failure was due to BSS/AP specific issue and not related to user preference setting).

	Alcatel-Lucent
	Yes
	

	BlackBerry
	Yes
	We also agree that a report similar to SCG failure should be used. 

	MediaTek
	Yes
	

	OPPO
	Yes
	Following prvieous comments, three cause values could be used like: a) WLAN AP not preffered; b) Radio link problems and c) Network Reject, and eNB could perform correspondingmechanism accordingly.

	CATT
	Yes
	Agrees to report.

	Samsung
	Yes (first 2 cases)

No (last 3 cases)
	As indicated in previous question, first 2 cases are exceptional (misbehaving network/race conditions). As described in R2-153081 we propose the UE reports the condition with a WLAN STATUS message.

As described in R2-153078, we propose that WLAN aggregation can be configured to the UE without any valid WLAN AP around. In that case the data communication will automatically (re-)start when UE enters coverage of a WLAN AP (eNB informed over Xw).In this way, e.g. if the operator has one WT handling all WLAN AP’s in its area, the operator can configure the concerning mobility set for all active UE’s blindly, and then WLAN communication will occur whenever possible. 

Since it should always be clear from Xw signalling when the UE is in WLAN AP and able to communicate we do not see a strong need to report the 3 last cases.

	LG
	Yes only for scenario 3
	We propose to introduce WLAN failure indication only for scenario 3 so that eNB choose better mobility set and re-configures LWA operation.

	Intel
	Yes
	We think it is important for the eNB to know the cause of the error, as eNB actions may be different. For instance, in scenario 3 the eNB is likely to schedule WLAN measurements and eventually may activate LWA, while in scenarios 1 and 2 the is no point in doing so.

	Qualcomm
	Yes
	A message from the UE for “LWA/LWI Status Indication” is necessary. The cause values should be added if they can be justified from the point of eNB taking different actions. It is possible that the failure is temporary (e.g. other channel scan due to HLOS request) and thus a separate suspension trigger can also be added so that the eNB does schedule packets on WLAN but not disable the LWA/LWI completely. The UE should also inform eNB when LWA/LWI again becomes available.

	Huawei, HiSilicon
	Yes
	We think only two causes are needed, "UE problem" and "WLAN problem" so that the eNB can know whether to continue requesting the UE to use resources on WLAN. With respect to updating the mobility set as suggested by Ericsson, we are not sure how useful it would be.

	ITRI
	Yes
	SCG failure-like indication with a reason code could be used.


The UE cannot maintain WLAN connectivity

Another scenario is that LWA operation is already ongoing, with at least one WLAN/split bearer configured, but the UE is not be able to continue LWA operation with a WLAN matching WLAN IDs configured by the eNB.
Some reasons were suggested in certain contributions, e.g.

-
WLAN chipset is turned off

-
WLAN chipset is used to connect to user preferred WLAN

-
UE fails to establish the connection (e.g. signal suddenly drops)

-
UE fails to get admitted

-
UE fails authentication

Companies are kindly invited to answer the questions below:

2a) Is it possible that the UE is configured for LWA operation with at least one WLAN/split bearer but becomes unable to continue LWA operation with a WLAN matching WLAN IDs configured by the eNB ? In what scenarios (see the list above)?

Companies are invited to fill in their views on the possibility of the above scenarios

	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	
	Same as 2.1

	Ericsson
	yes
	WLAN chipset may be turned off or user selects another WLAN, or UE is making an emergency call. Signal conditions may also change such that UE performs AP change to another AP within the mobility set. Consequently, any of the “WLAN problems” may happen also during the LWA operation.

	Nokia Networks
	Yes
	At least the WLAN chipset can be turned off or the WLAN coverage may be lost during the LWA operation or UE may start using user-preferred WLAN AP.

	NEC
	Yes
	We think last two reasons (authentication and failed to admit) are not valid once LWA has been configured and ongoing

	InterDigital
	Yes
	All the above suggested reasons. The inability to maintain WLAN connectivity could be due to any of the 2 main categories of WLAN failure causes listed in feedback to 2.1/ 1b). For example as a result of mobility, UE may no longer be able to find a suitable BSS within the current mobility set.

	Alcatel-Lucent
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	Same as 2.1

	CATT
	Yes
	-
WLAN chipset is turned off

-
WLAN chipset is used to connect to user preferred WLAN

-
UE fails to establish the connection (e.g. signal suddenly drops)

-
UE fails authentication

We are not sure if the UE WLAN chip could provide different information to UE LTE chip on the last two scenarios. And the condition “UE fails to get admitted” seems unlikely after UE’s association. Details could be provided in specific cause values. We think it is beneficial to provide the detailed cause reason to eNB.

	Samsung
	Yes
	All the listed reasons could be happened.

	LG
	1,2 and 3: Yes

4 and 5: No
	Scenario 1, 2 nd 3: LWA can be interrupted in these scenarios.

Scenario 4 nd 5: same as 1a).

	Intel
	Yes
	Same answer as for 2.1 (all scenarios may happen, but scenario 5 is rather unlikely)

	Qualcomm
	Yes
	Same as 1a

	Huawei, HiSilicon
	YEs
	Same as 1a

	ITRI
	Yes
	The first four reasons are possible.


2b) If such a case happens, should the UE inform the eNB?
	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	
	Same as 2.1

	Ericsson
	yes
	UE should send failure report with a reason code having value “UE problem” or “WLAN problem” corresponding to the failure reason.

	Nokia Networks
	Yes
	UE should send a failure report to the eNB and stop utilizing the LWA configuration, in a similar manner that happens with SCG failure.

	NEC
	Yes
	Agree with Nokia Networks

	InterDigital
	Yes
	See comment on 2.1/1b.

	Alcatel-Lucent
	Yes
	

	BlackBerry
	Yes
	Same as 1b. 

	MediaTek
	Yes
	

	OPPO
	Yes
	Same as 2.1

	CATT
	Yes
	Agrees to report.

	Samsung
	Yes
	As described in R2-153078, we propose that the UE reports this situation, but only after a “WLAN failure reporting timer” has expired. I.e. small interruptions in WLAN communication are handled in the user plane.

	LG
	1,2 and 3: Yes

4 and 5: No
	For scenario 1, 2 and 3, UE should inform eNB of WLAN failure. And the eNB should be able to know the failure cause so that the eNB takes action which is suitable for each case. (details are in below 3a)

	Intel
	Yes
	Yes, the UE should inform the eNB, preferably using the same signalling.

	Qualcomm
	Yes
	Same as 1b

	Huawei, Hisilicon
	Yes
	Same as 1b

	ITRI
	Yes
	SCG failure-like indication could be used.


What to report

As seen above, WLAN connection failure could occur for a number of different reasons, e.g. UE fails to establish the connection (e.g. signal suddenly drops), UE fails authentication, WLAN chipset is turned off, etc. One question is what level of details should be indicated in a WLAN failure report and what the use of such details is.

One possibility considered in [1] is to distinguish between 1) a UE for which LWA cannot be used anymore (e.g. because WLAN is off or in use for another purpose) and 2) a UE for which LWA can still be used but which cannot find any WLAN in the configured mobility set. The motivation is to allow the eNB to decide whether to try using LWA (with a different mobility set) or not.

Another possibility considered in [4] is to help the eNB identify WLANs or WLAN APs which have problems, by indicating the BSSID(s) where failure occurred, so that the UE can remove unsuitable WLANs from the mobility set, for this UE and possibly other UEs. Since the UE is allowed to move to any other WLAN in the mobility set, there could be several failures on different BSSIDs.

Another possibility considered in [5] is that in case the UE has a user preferred list of WLANs, to report such a list, so the eNB knows that the UE will only accept to connect to such WLANs.

Companies are kindly invited to answer the question below:

3) When the UE reports WLAN failure, what information should be reported? Cause (how much details)? List of BSSIDs where failures occurred? User preferred list of WLANs? Other information?

	Company name
	What should be reported
	Comments (including detailed suggestions)

	ZTE
	
	Whenever WLAN link fails due to any cause, the UE should report as many detailed info as possible if allowed so by eNB, including all above suggested info. From NW vendor viewpoints, UE assistance info under eNB’s control is useful in general.

	Ericsson
	failure report with reason code and  BSSID
	The reason code has two values, “UE problem” or “WLAN problem” corresponding to the failure reason. When reason code is “WLAN problem”, UE should attach the BSSIDs that caused the WLAN problem.

	Nokia Networks
	Yes
	At least a cause value, previous serving AP and the best measured AP RSSI should be reported.

	NEC
	WLAN failure cause (authentication failure, WLAN chipset switched off, radio connection lost, etc.), WLAN measurement results
	We should avoid duplication of information between Xw interface and reported by the UE.eNB may be aware of serving BSSID over Xw interface in order to maintain the required Qos. Similar to RLF report, UE should optionally report WLAN measurements

	InterDigital
	Failure report with reason code and WLAN Identifiers
	Reason code should help achieve the following: help eNB decides on whether LWA/LWI can be used at all for this UE or not, and help eNB decides on whether or not a specific BSS can be used for LWA/LWI of if the mobility set should be updated or replaced. 
Thereforethe reason code should have for e.g. the following two values: “User preference” to indicate LWA/LWI can’t be used at all and“WLAN problem” to indicate problem for a specific WLAN for e.g. a specific BSS.
As for the WLAN identifiers in the failure report, What WLAN identifiers to report should be further discussed in RAN2.

	Alcatel-Lucent
	An indication to indicate to the network that LWA or LWI is no longer possible on an AP within the mobility set.
	It should indicate the failure cause to the eNB and the serving AP.

	BlackBerry
	Failure with cause code
	Failure with a cause code is sufficient. 

Since the mobility of the UE within the APs belonging to a given mobility set is transparent to the eNB, it is not clear why the failed AP/BSSID or the RSSI of the failed AP is to be reported.

The cause code could be a simple code as proposed by Ericsson.

	MediaTek
	Failure with cause code
	It may be possible to reuse the WLAN associationstatus code which is transmitted in the WLAN authorization frame.We agree with BlackBerry that it is not clear that reporting BSSID is of much value given the notion of mobility set.

	OPPO
	Cause value
	Cause value is sufficient. 
It’s not clear what the benefit to report other information to the eNB is.

	CATT
	Cause
	We think Cause is enough for reporting, as we already agreed that the UE mobility within WLAN mobility set is totally transparent to eNB. We think also the WLAN mobility set should be solely used for mobility handling but not other optimization purposes. As the WLAN AP conditions changes rapidly, we do not see any clear benefits for reporting List of BSSIDs or UE preferred WLAN lists. Other information could be provided in RRM measurements. Detailed cause values could be discussed at RAN2, only to limited cases. 

	Samsung
	WLAN failure, WLAN restrictions
	In both cases for radio problems and user preferences, the boolean 'WLAN failure' can be sent. If the problem comes from user preference, UE can further include 'WLAN restrictions' with restricted WLAN frequencies. The possible format is provided below:

-- ASN1START

WLANStatus-r13 ::=

SEQUENCE {


criticalExtensions
  CHOICE {



c1






CHOICE {




wlanStatus-r13



WLANStatus-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture

SEQUENCE {}


}

}

WLANStatus-r13-IEs ::=
SEQUENCE {


wlanFailure






BOOLEAN;


wlanInactivity





BOOLEAN;


wlanRestrictions




WLAN-OperatingRestrictions-r13
OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

WLANOperatingRestrictions-r13 ::= SEQUENCE {


wlanRestrictions
   
SEQUENCE(SIZE (1..maxWLAN-Countries)) OF WLAN-CountryList-r13


}

WLANCountryList-r13 ::= SEQUENCE {


wlanCountry






OCTET STRING (SIZE(3)),


wlanOperatingClassList



 
SEQUENCE(SIZE (1..maxWLAN-OperatingClass)) OF

















 OCTET STRING (SIZE(1))

}

-- ASN1STOP



	LG
	Failure cause
	eNB should be able to know the failure cause so that the eNB takes action which is suitable for each case. 

For example, if the failure cause is related to WLAN status (scenario 1 and 2), eNB will wait until the WLAN status changes.

If the failure cause is radio condition (scenario 3), eNB will find better WLAN mobility set and configure UE with that.

Our understanding is eNB cannot re-construct dynamically WLAN mobility set. So UE doesn’t need to provide AP level information to eNB when it experiences WLAN failure.

	Intel
	Failure cause, mobility set id/measurement set id
	Failure cause is sufficient. 

It is not clear how BSSIDs would be used in this case. Before agreeing to include these in the signalling, it would be good to see the overall description of the whole functionality (i.e. if eNB removes “bad” APs from mobility set, when and how it adds them back, etc…)

Reporting mobility set id (or measurement set id) may be beneficial, though.

	Qualcomm
	Indication that LWA/LWI is not available with possible cause value
	There may be many causes but it may not matter for eNB actions. Therefore, more general cause values are more appropriate similar to Ericsson proposal.

	Huawei, HiSilicon
	"UE problem" or "WLAN problem
	Extra information as suggested by ZTE, Ericsson and Nokia can be considered but the usage should be clarified.

	ITRI
	Failure report with reason code and BSSID
	BSSID may be optional. For example, in the case that WLAN chipset is used to connect to user preferred WLAN, BSSID doesn’t help.
Reason code should be as clear as possible. As least, reason code should assist eNB to de-configure LWA/LWI or to re-configure UE with a updated mobility set.



When to report

Several companies considering that scenarios such as the ones listed in 2.1 and 2.2 above suggest different kind of reporting to the eNB.

Several companies [1][2][3][4] suggest to that the UE sends a report to the eNB after a failure has occurred in scenarios such as the ones discussed in 2.1 and 2.2 above.

Other companies [5][7] suggest, for scenarios where it is possible, that the UE should report its status before receiving a command to configure LWA, so that the eNB does not attempt to configure LWA. Such scenarios include WLAN is off, WLAN is already in use e.g. home WLAN, etc. One possible benefit would be to allow the network to select UEs which are really able to perform LWA operation. However, it may also create unnecessary signalling if the network doesn’t intend to use LWA operation or if the UE changes its status often. Besides, the change of UE status can also change after LWA operation was configured, so this proposal cannot avoid the problematic scenarios.

Companies are kindly invited to answer the questions below:

4) Is it useful that the UE reports whether it is currently able to perform LWA before it is actually configured with WLAN or split bearer?

	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	
	The report of “UE WLAN Local Status” is beneficial in general, but should follow eNB’s request.

	Ericsson
	no
	There is no reason for UE to constantly indicating eNB whether it could perform LWA or not. It is seen only as overhead. Further, there is no need for eNB request as eNB receives this information as a failure report if there is a “UE problem”. In this way eNB receives the status exactly when UE should initiate LWA or maintain LWA. eNB requesting  WLAN status before configuring the UE is not useful as the status may change at any time and the status is relevant only when LWA is being initiated or is supposed to be ongoing.

	Nokia Networks
	Yes and no
	Whether the UE is allowed to indicate its WLAN status could be similar to IDC indication: Network configures whether it desires the UE to send the indications.

	NEC
	Yes
	The report can be restricted to the case where UE cannot perform LWA or LWI due to e.g. WLAN turned off or WLAN already in use. A prohibit mechanism should be discussed to avoid frequent reporting


	InterDigital
	No


	This question need some clarifications, two aspects may be considered::

a) The UE has not been configured with WLAN measurements: in this case it is not necessary to report WLAN failure (e.g. due to user preference setting) to eNB as the NW may never use LWA/LWI with this UE anyway. 

b) The UE is configured with measurements (but no LWA/LWI command yet): 

· once UE is configured with measurement, absence of measurements reports can be interpreted in eNB as UE is not able to perform LWA/LWI (e.g. due to user preference setting). 

· For WLAN failure due to issue in WLAN (e.g. for a specific BSS), the UE will not necessarily know in all the cases with certainly until an association/connectivity establishment has been attempted by the UE and therefore cannot proactively report its inability to perform LWA/LWI due to such issues,

For WLAN failure that could be due to RLF failure (e.g. issue with Wi-Fi link) measurement reports should suffix.   

	Alcatel-Lucent
	Yes
	The report could happen any time the UE is configured to send the report or the measurement for LWA is configured.

We are just wondering whether the UE AS can suspend the measurement report for all causes of failure without further interaction with NAS.

	BlackBerry
	Yes and no
	Repeated reporting of WLAN status should be avoided. 

If the UE is unable to perform LWA or LWI for UE Related issues (e.g. user preferences, WLAN turned off), it should be allowed to not report the measurement results to avoid unnecessary signalling trying to configure the WLAN. If the UE is capable of aggregation, it shall report the measurements and if the WLAN aggregation fails for any reason thereafter, a cause code should be included after the failure event. No additional signalling is seen necessary. 

	MediaTek
	Yes
	We think that theNB should be able to solicit the UE’s WLAN status at any time, and not tie it up with LWA activation or measurement reporting.

	OPPO
	
	It is useful to have this information at eNB side, and it could controlled by eNB to configures whether it desires the UE to send the information or not.

	CATT
	No
	There is no such need and it increases signal burden. UE may report LWA setup failure after eNB configuration

	Samsung
	No
	In order to limit unnecessary reporting, UE is only required to report WLAN operating restrictions when WLAN measurements are configured.

	LG
	Yes (only for scenario 1 and 2)
	For scenario 1 and 2 (UE internal problem), UE should report whether it is currently able to perform LWA before receiving LWA configuration from network.

	Intel
	No 
	Excessive UE reporting is undesirable. 
Additionally, some companies above suggested that the UE should send the report if configured with WLAN measurements, but we doubt it is useful. The UE may just not report any WLAN measurements if WLAN is off.

	Qualcomm
	Yes
	It is better to inform eNB of UE un-availability for LWA/LWI instead of relying on not getting measurement reports afterwards. But there is no reason to inform the eNB before any measurement configuration, i.e. no action was taken by the eNB to initiate LWA/LWI. The UE should also inform eNB when the LWA/LWI status changes to “available”.

	Huawei, HiSilicon
	No
	We agree with Ericsson, we don't see the need for any UE indication before LWA/LWI is actually configured. The UE which is configured with WLAN measurements will simply not report anything if LWA/LWI is not possible.

	ITRI 
	
	We think that Status indication is beneficial. However, it is much beneficial after receiving a command to configure LWA/LWI. If eNB has no plan to configure LWA/LWI, constant Status indication only drains the UE battery. Therefore, Status indication before receiving a command to configure LWA/LWI should be based on eNB’s request. After a UE is configured with LWA/LWI, SCG failure-like indication could be used (same as 2.2 2b).


According to RAN2 agreements, the UE may be configured with a list of WLAN IDs, so that when the UE detects that the WLAN currently used is not working, the UE configured with at least one WLAN/split bearer may autonomously select another WLAN and continue LWA operation. In that case, one question is whether:

a) the UE immediately sends a “WLAN failure report” when the connection to the WLAN in use has failed

b) the UE only sends a “WLAN failure report” after the UE failed to connect to any WLAN in the mobility set

Companies are kindly invited to answer the questions below:

5) Should the UE send a "WLAN failure report"

a) when the connection to the WLAN in use fails; or

b) when the connection to the WLAN in use fails and the UE cannot connect to any WLAN in the mobility set

c) When the high layer detections fails. The eNB may periodically send DL PDCP (or adaptation layer) packets to UE over the WLAN links, on detection of the loss of such packets, UE is able to announce the “WLAN failure”. It can reflect the overall link performance on WLAN data path for split bearer, which is more important to split bearer QoS. 
	Company name
	a) or b)
	Comments (including detailed suggestions)

	ZTE
	b)
	To avoid unnecessary signalling, WLAN linkfailure should reflect the fact that the serving mobility set cannot provide any valid WLAN link. In parallel, UE can log the “temporaryWLAN linkfailure with particular serving AP” in history, and report them later.

	Ericsson
	a and b depending on reason code
	When reason code is “UE problem” the failure report needs to be send immediately. When reason code is “WLAN problem” the failure report listing unsuccessful BSSIDs is send 1) when UE has failed to connect all WLANs in the mobility set 2) when UE succeeds to connect to a WLAN and it has had unsuccessful attempts prior to that,

	Nokia Networks
	At least b)
	UE should also send the report if authentication with WLAN fails.

	NEC
	a)
	Any packet delay/loss for a split bearer might result in bad user experience. UE is free to search and associate with another WLAN in the neighbourhood but eNB should be aware of WLAN failure immediately to stop packet transfer

	InterDigital
	b)
	- When the reason code is “User Preference”, choice b) is equivalent to choice a) as the LWA/LWI can’t be used at all and the UE shall send a failure report immediately for e.g. if the UE already has WLAN connectivity, UE sends immediately failure report upon change in user preference setting that prevent use of LWA/LWI or detection of user preferred WLAN; For initial access, the UE sends WLAN failure report immediately upon command from eNB to perform LWA/LWI, no need for an attempt to connect to a WLAN. If UE is configured with measurement, lack of measurement reports may be interpreted as the UE inability to perform LWA/LWI.

- When the reason code is “WLAN problem”,the failure report listing unsuccessful WLAN identifiers is send 1) when UE has failed to connect all WLANs in the mobility set and 2) when UE succeeds to connect to a WLAN and it has had unsuccessful attempts prior to that.

Note: RAN2 should discuss if “the determination of UE cannot connect to any WLAN in the mobility set” should be left to implementation since the mobility set could potentially be very large. Mandating the specification mandate the UE to exhaust the list before sending the failure report? 

	Alcatel-Lucent
	a) is sufficient
	Together with the failure cause

	BlackBerry
	b)
	When the UE cannot find any AP within the mobility set, it should report failure to the eNB

	MediaTek
	b)
	Option (a) is not consistent with the notion of mobility set.

	OPPO
	b)
	

	CATT
	a) or c)
	We think it is beneficial if eNB knows about the UE ongoing link status in WLAN so that the eNB can take actions accordingly to maintain the QoS of split bearer. This does not mean the eNB will interfere with the UE mobility in WLAN, and does not contradicts our previous agreements on WLAN mobility set.

Here we would like to propose another solution: c) when the high layer detections fails. The eNB may periodically send DL PDCP (or adaptation layer) packets to UE over the WLAN links, on detection of the loss of such packets, UE is able to announce the “WLAN failure”. It can reflect the overall link performance on WLAN data path for split bearer, which is more important to split bearer QoS.

	Samsung
	a) and b)
	Similar opinions to Ericsson, i.e. user preference impacts are reported immediately, and loss of WLAN connectivity is only reported if during a timer the UE is not able to obtain connectivity with other WLAN AP’s(see  R2-153078)

	LG
	b)
	We already agreed that the mobility within the mobility set is transparent to LTE. We think WLAN RLF is also a part of WLAN mobility, so UE should report the WLAN failure only when the UE fails to connect to all AP in the configured mobility set.

	Intel
	b)
	Only in this case (b) the UE shall send the report. Sending the report in case (a) goes against RAN2 agreements.

E/// bring up a valid scenario above, but this scenario is already covered by (b) – if the failure is permanent, i.e. a UE problem, subsequent WLAN association attempts to another AP within the mobility set will fail too (e.g. if WLAN is off). Hence we believe that (b) is sufficient and covers all cases.

	Qualcomm
	b)
	For mobility purposes, b) is sufficient. If LWA/LWI is not available due to non-mobility reasons, the UE should send the “LWA/LWI Status Indication” as discussed in 2.4

	Huawei, HiSilicon
	b)
	Of course, in case of a "UE problem" the report is sent immediately because the UE cannot use any other WLAN.

	ITRI
	At least b)
	We agreed that mobility across APs belonging to a mobility set is transparent to E-UTRAN. The UE does not inform the eNB. Therefore, the UE should try to associate with all WLANs in the mobility set before sending “WLAN failure report” (together with the reason code).


Definition of WLAN connection failure
For LTE, there is a precise definition of Radio Link Failure, which helps ensuring consistent UE implementations. For WLAN, no such definition exist and it would require WLAN expertise to be able to define "WLAN link failure" and this may be significant work.
A number of companies are proposing to leave it to UE implementation to determine when the WLAN connection has failed.

Companies are kindly invited to answer the question below:

6) Should the criteria to determine that "WLAN connection failure" towards a WLAN has occurred be left to UE implementation?
	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	Yes
	This in indeed beyond 3GPP scope.

	Ericsson
	yes
	It seems difficult if not impossible to specify an exhaustive list of problems which may occur which would result in WLAN connection failures.

	Nokia Networks
	Yes
	Defining the exact radio condition for “WLAN connection failure” would require significant work and may not be realistic due to time schedule. However the UE should provide the failure cause, which would be testable behaviour.

	NEC
	Yes
	Agree with Nokia Networks

	InterDigital
	Yes
	It will be very difficult to fully define (particularly in 3GPP) all problems that could cause WLAN failure. Specify such things will also results in significant UE compliance testing effort.

	Alcatel-Lucent
	Yes
	

	BlackBerry
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	CATT
	No
	We think handling of WLAN failure is of particular importance to the overall performance of WLAN split bearer. UE implementations vary a lot, and most are based on beacon signal but with different threshold. This brings about uncertainty and non-uniformed performance of LWA.

We may not bother with WLAN connection failure definition, we could just define the term which only applies in LWA. And we have the following proposals:


“WLAN connection failure for LWA” is defined as the status when UE in LWA operation could not maintain WLAN connection for split bearer on the end-to-end link of WLAN data path from eNB to UE for a satisfactory LWA QoS level required by eNB”



	Samsung
	Yes
	To define WLAN failure is outside the scope of 3GPP.

	LG
	Yes
	

	Intel
	Yes
	

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ITRI
	Yes
	


The handling upon WLAN connection failure

In LTE, the handling upon RLF is defined as:

A) upon PCell failure, the UE will do reestablishment, and wait for new network configuration; All RBs except SRB0 will be suspended;

B) upon SCG failure:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;

-
MeNB is informed by the UE of SCG failure typevia SCGFailureInformation;

-
For split bearer, the DL data transfer over the MeNB is maintained..

- 
all SCG DRBs and SCG transmission for split DRBs will be suspended;

WLAN connection failure is similar to SCG failure, except that there is no UL transmission in WLAN, so the handling upon WLAN connection failure could be:

-
RRC connection Re-establishment procedure is not triggered;

-
For split bearer, the DL data transfer over LTE is maintained.

Since there is no UL in WLAN side, do we need to suspend reception on WLAN for WLAN/split bearer?
Companies are kindly invited to answer the question below:

7a) upon WLAN connection failure, does the UE need to suspend reception on WLAN for WLAN/split bearer?
	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	Yes
	Suspension of data transmission on WLAN link is rational. We are further wondering whether UE can recover its WLAN Link autonomously before eNB takes proper actions in time.

	Ericsson
	yes
	For LWA, we assume we should apply the Dual Connectivity as baseline, i.e. to suspend.
Fow LWI, UE sends the failure report and waits eNB to reconfigure.



	Nokia Networks
	Yes
	Similarity with DC operation is desirable, for the same reasons as in DC.

	InterDigital
	Yes
	The introduction to this question is somewhat misleading. May be a good starting point is to discuss what need to happen upon WLAN connection failure in UE. How the UE handle the split bearers and how the UE handles the LWA configuration? For example, are we expecting a selective retransmission, if so, UE need to send a PDCP status report to MeNB. If we expect cumulative retransmission, then UE needs to handle duplicate detection. In any of these two cases, UE needs to suspend reception on WLAN for WLAN/split bearers. Furthermore, the UL data transfer over LTE is maintained.

Regarding the handling of LWA configuration, the UE should discard LWA configuration (e.g. mobility set) for e.g. if WLAN is switched off (e.g. failure due to change in user preference setting). Also an LWA bearer configuration should be such that there is an LTE part and a WLAN part. LWA bearer type should transition into an MCG bearer type upon WLAN failure without need for radio resource reconfiguration.

	Alcatel-Lucent
	
	We are not sure whether there is any reception to suspend here since the WLAN connection is down.

	BlackBerry 
	Yes
	

	MediaTek
	Yes
	We are not sure what “suspend reception on WLAN” means here. If it means not receive any more packets, that seems to be the only option. However, the UE may in some cases continue with WLAN measurements.

	OPPO
	Yes
	This is reasonable and only option.

	CATT
	Yes
	Suspending of split bearer is needed for maintain the QoS.

	Samsung
	Yes
	UE stops receiving the data on WLAN, but we assume that PDCP data recovery procedure should be triggered whenever the UE ends communication with a WLAN AP, and DL retransmissions are performed in LTE.

	LG
	Yes
	We want to align with SCG failure:

For WLAN/split bearer, the DL data transfer over WLAN is suspended.

	Intel
	Yes
	

	Qualcomm
	Yes
	If WLAN connection fails, there is no alternative to suspension of data. However, it is important to note that the “failure” here is not per AP but within the mobility set as the UE may move to another AP. The PDCP status report by the UE will be beneficial for eNB to re-transmit PDUs lost on WLAN.

	Huawei, HiSilicon
	Yes
	

	ITRI
	
	We think that in this condition, UE should be triggered to send WLAN failure report (same as 2.2 2b) and 2.3). If WLAN connection failure is left to UE implementation, for example, the third reason in 2.2, it is difficult to define when the UE need to suspend reception on WLAN. We may prefer that the UE need to suspend reception on WLAN upon sending “WLAN failure report” (same as 2.4 5))


7b) upon WLAN connection failure, do companies agree the principle that:

-
RRC connection Re-establishment procedure is not triggered;

-
For split bearer, the DL data transfer over LTE is maintained.

	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	Yes
	We are further wondering whether UE can recover its WLAN Link autonomously before eNB takes proper actions in time.

	Ericsson
	yes
	In addition “For split bearer, the UL data transfer over LTE is maintained”.
The intention of the WI is to have network control and no UE autonomous actions should be done

	Nokia Networks
	Yes
	Similarity with DC operation is desirable, for the same reasons as in DC.

	InterDigital
	Yes
	See comment to 7a)

	Alcatel-Lucent
	Yes
	We also support the addition from Ericsson.

	BlackBerry 
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	Reasonable.

	Samsung
	Yes
	See comment to 7a)

	LG
	Yes
	We want to align with SCG failure and agree with the above principles

	Intel
	Yes
	

	Qualcomm
	Yes
	Also agree with Ericsson on UL; it is the same behaviour as DC.

	Huawei, HiSilicon
	Yes
	We also agree with Ericsson on uplink transmission on LTE.

	ITRI
	Yes
	


LTE-WLAN enhanced interworking

In case of LTE-WLAN enhanced interworking, the UE may receive a traffic steering command which require the UE to move all offloadable PDN connection to an allowed WLAN. RAN2 agreed to use a common framework for LTE-WLAN enhanced interworking and for LTE-WLAN aggregation, e.g. the same measurement configuration/report, the same mobility (based on mobility set).
Also, the same failures can occur during LTE-WLAN enhanced interworking operation, like during LWA operation. Therefore, it seems that for all previous aspects in the document, the same solution could be used for LTE-WLAN enhanced interworking like for LWA.
Companies are kindly invited to answer the question below:

8) When the UE has PDN connections (to be) moved to WLAN following the reception of a traffic steering command from the eNB, should the UE apply the same WLAN link monitoring and failure reporting like the UE with split/WLAN bearers?

	Company name
	Yes or No
	Comments (including detailed suggestions)

	ZTE
	Yes
	The LWA RLM can also be applied with LWI. However, whenever UE experiencesbad WLAN Link, it shouldnormally trigger “anti-offloading back towards LTE.”Ahead.

	Ericsson
	yes
	With network controlled interworking it is important that the eNB is aware of whether the UE fails to connect to a certain WLAN such that traffic can be steered back.

Also, for both WLAN aggregation and WLAN interworking, it is beneficial to be aware of WLAN failures for the sake of SON purposes.

	Nokia Networks
	Yes
	Since the WLAN link may fail, it is desirable to have the same amount of control for LWA and LWI.

	NEC
	Yes
	

	InterDigital
	Yes
	For the same reason as LWA, it is important for the eNB to be aware of WLAN failure so the eNB knows when LWI is possible or not possible from UE perspective. Furthermore, if LWI is possible, eNB need to know when failure happen so traffic can be rerouted to LTE or another WLAN.

	Alcatel-Lucent
	Yes for the case (to be moved – cannot establish connectivity)

No for the case (moved – cannot maintain connectivity with WLAN)
	When a bearer of a PDN connection is moved to the WLAN, the eNB has no context related to the bearer of that PDN connection. Hence there is no need to report such failure in the case of LWI..

	BlackBerry
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	The same solutions could be applied to LWI. However, we would like to point out one case for RAN2 considerations: in LWI, if UE turns to LTE idle after offload PDN to WLAN, and then encounters WLAN connection failure, how should the UE do? Should UE setup RRC connection in LTE again to report the WLAN connection failure?

	Samsung
	No
	Maybe it is good to take one step back:

· We have agreed to support the concept of a mobility set. Inside the mobility set, the UE can move autonomously.

· If we really want to support the concept of mobility set, it does not seem good to have a solution where whenever there is a temporary WLAN coverage loss, “everything breaks down”, i.e. whole configuration needs to be released, command configuration is no longer valid, new measurements need to be configured, new configuration to be configured when new WLAN AP is found… Note that since WLAN AP’s have small coverage, temporary coverage loss may happen often. I.e. temporary coverage loss should not have drastic consequences. E.g. aggregation/interworking configuration as configured by eNB may remain (eNB decides) and in that case the UE will do its best to find a new AP from the mobility set and if it succeeds aggregation/offloading can restart.

· This is what we proposed for aggregation and this is also how we would like to see interworking. So for interworking, the eNB gives an offload (command) configuration and that offload (command) configuration remains valid for as long as the eNB does not reconfigure it. 

The remaining question is whether we need failure reports in the IWK case. It is a bit strange to discuss failure reports if you consider that nobody is proposing a “non-failure” report, i.e. when again the UE enters WLAN AP coverage. I.e. if we agree that a temporary WLAN coverage loss should not have large consequences, the eNB should be able to keep the offload(command) configuration so that when a next WLAN AP of the mobility set is detected, offloading takes place again automatically. If we can agree on this type of operation, having a failure report without having also a non-failure report does not seems to make sense.

Furthermore it should be noted that in the NB-IFOM case it is the PGW controlling how much data is really offloaded, and how much data is kept on LTE.

In order to keep things simple, we would prefer to have no failure reporting for the IWK case. Instead if the eNB wants to be aware of offloading possibilities, it could just configure a measurement for WLAN AP’s in the mobility set.

	LG
	Yes
	

	Intel
	Yes
	It is beneficial to align LWA and IWK

	Qualcomm
	Yes
	For LWI, the UE should also move those PDNs back to LTE. Also, just like LWA, failure reporting is not needed during mobility within the “mobility set” (agree with Samsung). 

	Huawei, HiSilicon
	Yes
	We think the UE monitoring and reporting should be the same. Even though the eNB is not aware of the offloaded traffic, there should be a context in the eNB to know that the UE has offloaded traffic, otherwise the eNB cannot configure the appropriate WLAN measurements and send the steering command one way or another.

For UE actions, in RRC_CONNECTED the eNB should try to avoid failure using WLAN measurement reports. In RRC_IDLE, if the UE cannot maintain connectivity to any WLAN in the mobility set, the UE should autonomously move all PDN connections back to LTE. This behaviour could also be used for RRC_CONNECTED, or the UE could wait for the eNB command in response to the failure report.

	ITRI
	Yes
	It is important for eNB to be aware of WLAN failures immediately for both LWA and LWI, Also agree with Ericsson, it is beneficial for the sake of SON purposes, such as the mobility-set reconfiguration.


3 Conclusion
17 companies provided their views in this email discussion:

-
when the UE receives a eNB command that requires the UE to establish connectivity to WLAN

-
13 companies think that a failure to establish WLAN connectivity can result from all causes listed (WLAN turned off, WLAN in use, UE fails to establish the connection, UE fails to get admitted, UE fails authentication) and possibly others and should be reported.
-
4 companies think that when configured with WLAN measurements, the UE should notify the eNB about "UE problems" so that failures due to the UE should be exceptional cases. 1 of the 4 companies think that the only scenario that could occur is failure to establish the connection due to a change in radio conditions. Another of the 4 companies think that there should not be any report for "WLAN problems".
-
1 company think that WLAN aggregation can be configured to the UE without any valid WLAN AP around. In that case the data communication will automatically (re-)start when UE enters coverage of a WLAN AP (eNB informed over Xw).In this way, e.g. if the operator has one WT handling all WLAN AP’s in its area, the operator can configure the concerning mobility set for all active UE’s blindly, and then WLAN communication will occur whenever possible.

-
when LWA operation is ongoing

-
13 companies think that a failure can occur for all the reasons listed previously, 4 companies think failure cases related to admission or authentication should not happen or be unlikely to happen

-
1 company suggests that the UE reports this situation, but only after a “WLAN failure reporting timer” has expired. I.e. small interruptions in WLAN communication are handled in the user plane.

-
on what to report

-
17 companies think that a cause should be reported, which could be more or less detailed (2 causes: WLAN problem/UE problem, 3 causes: WLAN AP not preferred, radio link problem, network reject, or more details)

-
several companies suggest other information such as list of BSSIDs where failure occurred, previous serving AP, WLAN measurements (e.g. best measured RSSI), WLAN restrictions, mobility set id (or measurement set id)

-
on the UE reporting whether it is currently able to perform LWA before it is actually configured with WLAN or split bearer:
-
7 companies there should not be any such report in any case and the UE which is configured with WLAN measurements can simply not report any
-
2 companies think the eNB could request the UE to report its status (request/response)
-
1 company would like the UE to always reports its status

-
5 companies would like the network to either explicitly configure the UE to report its status or the UE to reports its status when measurements are configured

-
1 company think the UE should report its WLAN restrictions when WLAN measurements are configured
-
1 company think the UE should that before LWA/LWI is configured, the WLAN status should only be reported upon eNB request, but could be reported in a failure indication after the UE is configured with LWA/LWI
-
on the trigger for reporting in case of WLAN problem (not related to user preference, turn off WLAN)
-
14 companies think the report should be sent when the connection to the WLAN in use fails and the UE cannot connect to any WLAN in the mobility set. Among these 13 companies, 3 companies think that failures to connect to a WLAN could be stored and reported either when UE has failed to connect all WLANs in the mobility set or when UE succeeds to connect to a WLAN.

-
3 companies think the report should be set when the connection to the WLAN in use fails

-
on the definition of "WLAN connection failure", 16 companies think the it should be left to UE implementation, 1 company proposes a definition

-
on UE actions triggered by "WLAN connection failure", 17 companies think the UE need to suspend WLAN reception on WLAN/split bearers, RRC connection re-establishment is not triggered, for split bearers DL/UL transfer over WLAN is maintained

-
on WLAN monitoring and failure reporting for LWI, 15 companies think it should be the same like for LWA, 1 company think that for errors should only be reported when the UE cannot establish connectivity but not when the UE cannot maintain connectivity, 1 company think there is no need for failure reports at all
For LWA, all companies see the possibility that a UE configured with at least one WLAN/split bearer becomes unable to continue LWA operation with a WLAN matching WLAN IDs configured by the eNB, and see the need for the UE to report this to the eNB.
Proposal 1: When a UE configured with at least one WLAN/split bearer becomes unable to continue LWA operation with a WLAN matching WLAN IDs configured by the eNB, the UE sends a report to indicate "WLAN connection failure" the eNB.
All companies agree that the report should allow the eNB to determine whether the failure comes from a "UE problem" (e.g. UE WLAN radio is turned off or the user prefers to use other WLANs) or from a "WLAN problem" (e.g. poor radio conditions).

Proposal 2: The report indicates (at least) whether it is a "UE problem" or a "WLAN problem".

The question wasn't asked explicitly but several companies raised that in the case of "UE problem" the report should be sent immediately, while in the case of "WLAN problem", there could be some delay.
Proposal 3: If "UE problem" happens, the UE sends the report immediately.
All companies seem to agree on the UE behaviour in case of "WLAN failure".

Proposal 4: Upon WLAN connection failure, the UE RRC connection re-establishment is not triggered, data reception on WLAN is suspended, DL/UL data transfer is maintained for split bearers.
For the criteria to determine "WLAN connection failure", only one company think it should not be left to UE implementation but the definition proposed by that company is very generic, without any quantity such as signal level, error rate, etc.

Proposal 5: The exact criteria to determine "WLAN connection failure" towards a WLAN ("WLAN problem") are not specified.
For the case of "WLAN failure", the majority of companies don't see the need to send a report until the UE hasn't been able to connect to any WLAN in the mobility set and one company suggested to have a timer for this.
3 companies raised the need that the UE sends a report as soon as problems are detected on the serving WLAN (radio quality or lost LWA PDUs). One company suggested that such a problem is solved using PDCP signalling rather than RRC signalling.

Proposal 6: Discuss whether the UE also reports WLAN connection failure (e. g. poor WLAN radio conditions, lost LWA PDUs) before trying to move to another WLAN in the mobility set.
Only one company think that, upon reception of a eNB command to start LWA operation with at least one WLAN/split bearer, the UE doesn't need to send any report in case the UE cannot establish WLAN connectivity to a WLAN matching with the eNB command. However, that company think that when the UE is already operating LWA, 
Proposal 7: Discuss whether, when the UE receives a eNB command to start LWA operation with at least one WLAN/split bearer but cannot establish WLAN connectivity to a WLAN matching wit the eNB command, the UE also sends a report and whether that report is the same like the report in proposal 1.

Only one company think that for LWI, there is no need for any UE report in case of WLAN connection failure. Another company think the report should only be for WLAN connection failure upon reception of a eNB command.
Proposal 8: Discuss whether for LWI, the UE should perform the same WLAN link monitoring and failure reporting like for LWA.
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