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1. Introduction
In RAN2#89bis meeting, some initial agreements [1] about LTE/WLAN interworking enhancements were achieved, such as the steering command and measurements. This contribution gives some further discussion on this topic, including the signaling procedure for interworking enhancements, the format and content for steering command and how the UE performs the traffic steering.
2. Discussion
2.1 Signaling procedure for interworking enhancements
The figure 1 below gives an illustration of the signaling procedure for interworking enhancements. 
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Figure 1 signaling procedure for interworking enhancements
Step 1 & Step 2: For deployments where an interface is feasible, E-UTRAN supports an interface between the eNB and the WLN for directly providing metrics (e.g. BSS load) from WLAN to eNB. Therefore, before the eNB sends the steering command to UE, it can request the WLN to provide some assistant information (e.g. BSS load) for making the steering traffic decision.
Step 3 & Step 4: The UE may be configured by the E-UTRAN to perform WLAN measurements. And eNB can make the steering traffic decision based on the measurement results and the assistant information provided by WLN. The order of step 1&2 and step 3&4 can be exchanged.

Step 5: The eNB sends the steering command to UE in order to trigger the traffic steering to/from WLAN. And the details (e.g. format and content of the steering command) are discussed in the section 2.2.

Step 6: UE can give some response to eNB to acknowledge that the traffic steering to/from WLAN is successful. On the other hand, UE can also inform eNB the traffic steering to/from WLAN is failure or refused. And the details are discussed in the section 2.3.
According to the above analysis, we propose:
Proposal 1: Adopt the figure 1 as the signaling procedure for Rel-13 interworking enhancements.
2.2 The details of steering command
In Rel-12, besides the common WLAN-OffloadConfig in SIB17, the RRCConnectionReconfiguration message contains the dedicated WLAN-OffloadConfig, which includes parameters for RAN-assisted WLAN interworking, such as thresholdRSRP, thresholdRSRQ, thresholdChannelUtilization, thresholdBackhaul-Bandwidth, thresholdBeaconRSSI, offloadPreferenceIndicator, t-SteeringWLAN and t350. For UE in idle mode, it can still use the Rel-12 WLAN interworking mechanism and related parameters in SIB17. However, for UE in connected mode, since the Rel-13 WLAN interworking is an enhancement of Rel-12, there is no need to reuse Rel-12 mechanism and related parameters. The eNB can decide which mechanism the UE should use (Rel-12 or Rel-13) in connected mode and configure the related parameters, for example, if the eNB decide to use the Rel-13 WLAN interworking mechanism, it will not configure the Rel-12 dedicated WLAN-OffloadConfig; vice versa.
Proposal 2: Rel-12 WLAN interworking mechanism is used for UE in idle mode.
Proposal 3: For UE in connected mode, only one of the Rel-12/Rel-13 WLAN interworking mechanisms is used. The eNB can decide which mechanism the UE should use (Rel-12 or Rel-13) in connected mode and configure the related parameters.
The most important parameter for Rel-13 steering command is the WLAN identifiers, when the eNB makes the decision of traffic steering to/from WLAN (which can be based on UE’s measurement report and WLAN’s assistant information), it will inform UE the WLAN identifiers in the steering command. This steering command can still use RRCConnectionReconfiguration message. Besides that, the eNB can configure the DRB IDs which are recommended to be steered to/from WLAN. In addition, the eNB can optionally configure a timer used for the traffic steering procedure, e.g., when the timer is expired, the UE can response a failure message to eNB.
Proposal 4: The Rel-13 steering command includes at least the WLAN identifiers, and optional DRB IDs and traffic steering timer. This steering command can reuse RRCConnectionReconfiguration message.
2.3 How the UE performs the traffic steering

When the UE receives the steering command from eNB, it begins to perform the traffic steering procedure. The factors that impact the results of traffic steering procedure include the followings:

1) UE’s upper layer (e.g. ANDSF, user preference)
2) Association with the WLAN AP
Considering the first factor, when the UE’s AS layer receives the steering command from eNB, it is wise to inform upper layer about this. And the upper layer makes the final decision that whether the traffic steering procedure can be executed. This is aligned with the Rel-12 principle. And this will not impact the current core network mechanism. If the UE’s upper layer refuses to perform the traffic steering, the UE’s AS layer can response to eNB that the procedure is failure and optionally including the failure cause is “upper layer”. 
Proposal 5: UE’s AS layer will inform upper layer after it receives the steering command from eNB, and the UE’s upper layer makes the final decision whether the traffic steering procedure can be executed.

Considering the second factor, when the UE decides to access to the target WLAN AP, it is possible that the association procedure is failure, for example, caused by the poor channel condition. And when this happens, UE can also response to eNB that the procedure is failure and optionally including the failure cause is “association to the WLAN”. 
If the failure cases are not happened, when the UE accesses to the target WLAN AP successfully, it can response to eNB that the procedure is successful. And the traffic steering is performed then.
Proposal 6: After the UE receives the steering command from eNB, it will response to the eNB whether the traffic steering procedure is successful or not.
3. Conclusion
This contribution discusses the issues of interworking enhancements, and summarized in the proposals below:
Proposal 1: Adopt the figure 1 as the signaling procedure for Rel-13 interworking enhancements.
Proposal 2: Rel-12 WLAN interworking mechanism is used for UE in idle mode.
Proposal 3: For UE in connected mode, only one of the Rel-12/Rel-13 WLAN interworking mechanisms is used. The eNB can decide which mechanism the UE should use (Rel-12 or Rel-13) in connected mode and configure the related parameters.
Proposal 4: The Rel-13 steering command includes at least the WLAN identifiers, and optional DRB IDs and traffic steering timer. This steering command can reuse RRCConnectionReconfiguration message.
Proposal 5: UE’s AS layer will inform upper layer after it receives the steering command from eNB, and the UE’s upper layer makes the final decision whether the traffic steering procedure can be executed.
Proposal 6: After the UE receives the steering command from eNB, it will response to the eNB whether the traffic steering procedure is successful or not.
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