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1. Introduction
The outline of the steering command was agreed in RAN2#90 [1] and SA2#112 [2] as follows, in accordance with the outcome of corresponding study [3]. In addition, the details of the command were discussed in the email discussion [4] but it has not been concluded. 
	Agreements
For interworking

1
As in Rel-12 higher layers determine which traffic is offloadable.


	4.3.23a
Access network selection and traffic steering based on RAN-Controlled WLAN interworking

[…] When E-UTRAN sends an “offload” command to the UE, the UE passes an indication to the upper layers indicating that traffic steering to/from WLAN is needed. […]


On the other hand, RAN2#92 reached the agreements on the indication from the UE to inform the serving cell of the connection failure towards the WLAN which was triggered by the steering command [5]. 
	Agreements

1: In RCLWI, an indication from UE to eNB is defined and triggered under the following scenarios: 

a)
When UE fails to connect to any AP in the eNB provided WLAN mobility set, on receiving eNB command to start RCLWI operation

b)
When UE fails to connect to any AP in the eNB provided WLAN mobility set, on receiving eNB command to perform inter-WLAN mobility set mobility procedure.

2:
No success indication is introduced for RCLWI.


In this contribution, further details of UE behaviour in the failure case are discussed. 
2. Discussion
2.1. UE behaviour in traffic steering failure 
According to the current agreements [5], the UE should try to connect to an AP within the mobility set when it receives the steering command from the serving cell. The UE should also send an indication, i.e., a failure indication, to the serving cell if it cannot connect to any APs, while it does not need to send the indication when the WLAN connection is successfully established. Although it’s stated in the current running CR [6] that “The criteria to determine WLAN connection failure is left for UE implementation”, it still needs further discussions when/how the UE triggers the failure indication, in order to achieve the improved network controllability and the improved overall UE throughput which are the main objectives in this WI [7]. 
Observation 1 Further clarifications are still needed on when/how to trigger the failure indication. 
From the AS-layer point of view, two mechanisms may be considered for when the UE determines whether the traffic steering initiated by the steering command has failed: 
· Mechanism 1: An AS-specific timer expiry 
If the new timer could be defined, it may start when the UE receives the steering command from the serving cell and stop when the corresponding traffic steering is successfully completed. If the timer expires while the traffic steering is not completed, the UE determines it’s failed to connect to WLAN in the mobility set and triggers the failure indication to the serving cell. It’s similar in concept to the T360 timer in the current running CR [8] (or T351 in [9]) and the corresponding agreed way forward [10], for LTE-WLAN Aggregation (LWA).  It may also be necessary for the higher layer to inform the AS-layer if the traffic steering is successfully completed in order to stop this timer, similar to Mechanism 2 below. 
· Mechanism 2: A failure notification from higher layer 
In addition to the generic failure indication from the UE to the serving cell, the higher layer should inform the AS-layer as to the reason for the traffic steering failure since the higher layer is ultimately responsible for traffic steering.  In turn, the UE should inform the eNB in the WLAN-Status-r13 [8] as part of the failure indication one of the possible cause values e.g., failureRadioLink, failureInternal, failureOther, failureTimeout or failureConnReject. 
With Mechanism 1, the expected result for the steering command would be known in a timely manner from the serving cell’s perspective; otherwise the serving cell may not know how long to wait before the WLAN connection fails, which may result in e.g., the delay of appropriate actions to the UE.  In addition, from the UE’s point of view, when Mechanism 1 is not supported, the UE may continue to try connecting to WLAN even if the radio condition is no longer better than threshold, i.e., the steering command is still valid even while Event W1 or W2 for the measurement reporting is not fulfilled [8], which is one of the behaviours different from the Rel-12 RAN-assisted LTE-WLAN Interworking (RALWI). Considering the mobility of the UE, this could cause poor user experiences.  On the other hand, if Mechanism 2 is not available then the UE could not send the failure indication to the serving cell, although a large part of Mechanism 2 may be up to UE implementation.  So, these mechanisms seem to be essential to be supported/assumed in RAN-controlled LTE-WLAN Interworking (RCLWI). 
Proposal 1 An AS-specific timer should be introduced to determine the validity of the steering command and to trigger the failure indication. 
If Proposal 1 is agreeable, RAN2 should discuss whether the AS-layer should be notified by the higher layer if the traffic steering is successfully completed in order to stop the AS-specific timer. 

Observation 2 The AS-layer may be notified by the higher layer whether the traffic steering corresponding to the steering command has failed, in order to send the failure indication. 
Proposal 2 RAN2 should discuss whether the cause value (i.e., the WLAN status except for successfulAssociation) in the failure indication should be provided also for Interworking Enhancements. 
2.2. Implicit cancel of steering command upon failure indication 
Another aspect that requires further clarification is with regards to how the UE behaves after sending the failure indication, i.e., after the traffic steering has failed. Two possible assumptions may be considered as follows: 
· Assumption 1: The UE needs to wait for the steering “back” command from the serving cell. The UE may or may not continue to (re-)try connecting to WLAN in the duration (which may be up to the higher layer). 

· Assumption 2: The UE may cancel the steering command implicitly. 

Assumption 1 seems a baseline procedure, since it’s up to the serving cell to decide whether to send the send the steering “back” command (or to de-configure the traffic steering). It seems to imply the steering command originally received is still valid, so the UE should retry acquiring the WLAN again and again even if the WLAN cannot be connected for some reason (i.e., the failure indication has already been sent), unless the serving cell de-configures the traffic steering. Considering the UE battery consumption to re-acquire a WLAN, such a useless acquisition should be prevented. In addition, it’s still unclear whether the UE should send the failure indication again when the retry also fails.  With Assumption 2, when the failure indication is sent, both the UE and the serving cell could implicitly know that the steering command is no longer valid, and the UE therefore may stop the acquiring the WLAN. Since the WLAN connection has already failed once and the “successful” indication cannot be sent even if the WLAN connection is recovered as agreed in RAN2#92 [5], Assumption 2 seems more reasonable from a practical perspective. Of course, if the serving cell still prefers the traffic steering to WLAN, it could resend the steering command anytime, e.g., taking into account the cause value (WLAN status) within the failure indication. 
Proposal 3 Confirm that the steering command is no longer valid after the UE sends the failure indication. 
If Proposal 3 is agreeable, RAN2 may need to ask SA2 if the higher layer needs to be informed the steering command is no longer valid, i.e., whether the traffic steering “from” WLAN should be indicated. 
3. Conclusion 
In this paper, the further details of UE behaviours for the WLAN connection failure are discussed. The possible solutions with the AS-specific timer and the higher layer interactions to determine the connection failure in the AS-layer are provided. The implicit cancel of the steering command is identified to avoid the signalling overhead upon the connection failure.  RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
Further clarifications are still needed on when/how to trigger the failure indication.
Proposal 1
An AS-specific timer should be introduced to determine the validity of the steering command and to trigger the failure indication.
Observation 2
The AS-layer may be notified by the higher layer whether the traffic steering corresponding to the steering command has failed, in order to send the failure indication.
Proposal 2
RAN2 should discuss whether the cause value (i.e., the WLAN status except for successfulAssociation) in the failure indication should be provided also for Interworking Enhancements.
Proposal 3
Confirm that the steering command is no longer valid after the UE sends the failure indication.
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