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1
Introduction
As per discussion during RAN2#91 and as captured in the current running 36.300 CR for LTE-WLAN Radio Level Integration and Interworking Enhancement, the status indication message (including association confirmation) from UE to eNB if FFS. 
This document discusses the triggers, the content, the reporting and the configuration of the UE status indication in order to provide necessary feedback to the eNB when operating Rel-13 LTE – WLAN aggregation (LWA) or interworking (LWI).
2 
WLAN Status Indication
The WLAN Status Indication message is intended to provide useful feedback to the eNB when operating Rel-13 LTE – WLAN aggregation (LWA) or interworking (LWI). The benefits comprise for instance fast data recovery in case of WLAN failure during LWA operation, minimization/avoidance of useless LWA/LWI signalling in case of e.g unavailability of LWA-capable WLAN APs, and faster data routing through WLAN in case of eNB knowledge that the UE has completed initial association to WLAN.
Table 1 presents the overview of the WLANStatusIndication message and describes the conveyed indications, the triggers and configuration (when the triggers should be evaluated) which we see beneficial. Those aspects are discussed in detail in the following.

First, we think the message should comprise at least:
· WLAN association status (connected/disconnected): This status indicates that:
·  The UE has become connected to an AP; 
·  The UE has become disconnected from an AP to which previously it was connected to.
Related to this status, one open question is whether the UE should provide such confirmation for any (dis)association event or only for dedicated events. It has been already agreed that the confirmation of WLAN association in case of eNB-assisted mobility should not be reported. On the contrary, we believe that it would be useful if the confirmation is provided in case of any (dis)association event which relates to a WLAN AP outside the mobility set, i.e. for which eNB-controlled mobility is used. Furthermore the event should also related to e.g. non LWA-capable AP / user-preferred WLANs. The latter could be left to an eNB indication. Based on such indication the eNB could e.g. refrain from configuring LWA.
As captured in the running 36.300 CR it has been agreed that the association confirmation for a given UE is provided to the eNB via the WT. However we believe it is useful to also define that the eNB can control whether the UE reports this indication or not. The reasons are twofold: First the UE report may be faster since the UE is aware of the event earlier compared to the WT and is expected to report it faster. Second, the UE report is necessary in the case where the Xw interface is not deployed as it could happen for Rel13 LWI. 
· WLAN failure status: This status indicates that a failure has occurred to connect to WLAN or to maintain an existing WLAN connection. The failure messages envisioned are according to the email discussion related Radio Link Monitoring for WLAN aggregation. The triggers for determining WLAN failure status can be left up to UE implementation.
· LWA failure status: This status indicates failure to establish LWA. The actual triggers for determining LWA failure status can be left up to UE implementation, but the UE should trigger failure at least when it cannot access the serving AP and any of the APs within the mobility set.
Table 1 Summary of WLANStatusIndication message
	WLANStatusIndication message IEs
	Trigger
	Configuration

	Status type IE:WLAN association status

(Indicates UE connects to AP)


	· WLAN AP ID IE
· Cause value IE:

·  User preference 

·  Mobility


	eNB-controlled trigger
UE indication can be triggered 

· Never

· When UE associates to an AP within the eNB-provided list, and/or

· When UE associates to any other AP (e.g. non LWA-capable AP or user preferred AP)


	· When any WLAN measurement is configured
· During LWA operation
· During LWI operation

	Status type IE:WLAN disassociation status

(Indicates UE disconnects from AP)


	· WLAN AP ID IE

· Cause value IE:

·  User preference 

·  Mobility


	eNB-controlled trigger

UE indication can be triggered when

· Never

· When UE disassociates from an AP within the eNB-provided list, and/or

· When UE disassociates from any other AP (e.g. non LWA-capable AP or user preferred AP)


	· When any WLAN measurement is configured
· During LWA operation
· During LWI operation

	Status type IE: WLAN failure status

(Indicates WLAN connection/link failure)


	· WLAN AP ID IE

· Cause value IE:

·  WLAN failure due to e.g. UE fails to establish the connection (e.g. signal suddenly drops), UE fails to get admitted, UE fails authentication
	UE-specific trigger
Any detected failure to connect to WLAN or maintain an existing WLAN connection should be always reported.


	· During LWA operation
· During LWI operation
Note: no need of WLAN failure report “When any WLAN measurement is configured” as the failure is implicit in the lack of a UE report.


	Status type IE: LWA failure status

(Indicates failure to establish LWA)


	· WLAN AP ID IE

· Cause value IE:

·  WLAN unavailability due to user preference, i.e. WLAN chipset is turned off; WLAN chipset is used to connect to user preferred WLAN
	UE-specific trigger
The UE determines failure when it cannot access the serving AP and any of the APs within the mobility set.
	· During LWA operation
 


Furthermore we see reasonable that the WLAN status indication could be reported also during the following scenarios:

· When any WLAN measurement is configured: Upon receiving a WLAN measurement configuration and during the period the configuration is valid as it indicates that the eNB is targeting the UE for a WLAN interworking operation.

· During LWA operation: Upon receiving a LWA configuration and during the period the configuration is valid.

· During LWI operation: Upon receiving a LWI Traffic Steering command and during the period the configuration is valid.
One further question is whether the WLAN status indications should be conveyed in one message or multiple messages should be used. Although either approach is possible, we think that a single WLANStatusIndication message is sufficient as all the status indications are characterized by the same information such as cause value, WLAN AP ID, etc.

Based on the above we propose the following:
Proposal 1: Define a single WLANStatusIndication message in RRC to convey all the required UE status indications.
Proposal 2: The UE indicates its WLAN association / disassociation status in the WLANStatusIndication message.
Proposal 3: The UE indicates the WLAN failure status in the WLANStatusIndication message if configured with WLAN measurements or LWA/LWI.

Proposal 4: The UE indicates LWA failure status in the WLANStatusIndication message if configured with LWA.
Proposal 5: The UE indicates the identifier of the WLAN AP that triggered the message in the WLANStatusIndication message.
Proposal 6: The UE indicates the cause value for the triggering condition of the message in the WLANStatusIndication message.

Proposal 7: The WLANStatusIndication message is implicitly allowed upon the configuration of WLAN measurements and/or LWA/LWI operations depending on the status (i.e. there is no other RRC configuration to enable sending the status message).

Proposal 8: The eNB may configure UE to suppress sending the WLAN association / disassociation status updates in WLANStatusIndication message. 
Proposal 9: The triggers for determining WLAN / LWA failure status can be left up to UE implementation. 
Proposal 10: The WLANStatusIndication message is applicable to both LWA and LWI.
3   Conclusions
We have discussed the status indication message for LWA/LWI in this document and propose the following:
Proposal 1: Define a single WLANStatusIndication message in RRC to convey all the required UE status indications.
Proposal 2: The UE indicates its WLAN association / disassociation status in the WLANStatusIndication message.

Proposal 3: The UE indicates the WLAN failure status in the WLANStatusIndication message if configured with WLAN measurements or LWA/LWI.

Proposal 4: The UE indicates LWA failure status in the WLANStatusIndication message if configured with LWA.

Proposal 5: The UE indicates the identifier of the WLAN AP that triggered the message in the WLANStatusIndication message.

Proposal 6: The UE indicates the cause value for the triggering condition of the message in the WLANStatusIndication message.

Proposal 7: The WLANStatusIndication message is implicitly allowed upon the configuration of WLAN measurements and/or LWA/LWI operations depending on the status (i.e. there is no other RRC configuration to enable sending the status message).

Proposal 8: The eNB may configure UE to suppress sending the WLAN association / disassociation status updates in WLANStatusIndication message. 
Proposal 9: The triggers for determining WLAN / LWA failure status can be left up to UE implementation. 
Proposal 10: The WLANStatusIndication message is applicable to both LWA and LWI.

