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1 Introduction
RAN plenary #67 has agreed a new work item on LTE-WLAN radio level integration and interworking enhancement. This document proposes to agree a framework for interworking enhancement which matches with the objectives expressed in [1] and allows fast progress for this WI.
2 Discussion
The WID captures the following objectives for LTE-WLAN interworking enhancement, in [1].

The objectives of this work item are to define LTE-WLAN aggregation and interworking enhancement solutions addressing the co-located and non-co-located scenarios where aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C and interworking enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking.
The benefits of solution 3 over solution 2 were discussed in the scope of the Rel-12 SI on 3GPP/WLAN hence we suggest to avoid repeating previous discussions.
Solution 3 is captured in TR37.834 in [2] and is characterized by the following steps in order to steer traffic from LTE to WLAN or from WLAN to LTE:
Step 1)
the eNB configures WLAN measurement and reporting
Step 2)
the UE reports WLAN measurements
Step 3)
the eNB sends a traffic steering command to the UE, to steer traffic to WLAN or from WLAN to LTE;
Step 4)
the UE confirms the initiation/success or failure of traffic steering 
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Figure 1: solution 3, traffic steering for UE in RRC_CONNECTED state in TR37.834
Steps 1 and 2 are common with LTE-WLAN aggregation, so adopting them for LTE-WLAN interworking will not create any additional complexity.
In order to minimize impact to UE implement, step 3 can be easily realized as the trigger to send the "steer-to-WLAN or steer-to-LTE" indication to upper layers, in the scope of the Rel-12 framework.

Step 4 is new but could also be easily realized as the confirmation that the UE has initiated/completed the offload of offloadable PDN connections to WLAN or not.
Proposal 1: As a baseline for LTE-WLAN interworking enhancement in Rel-13, use a 4-step procedure based on solution 3 in TR37.834, i.e.
Step 1)
the eNB configures WLAN measurement and reporting

Step 2)
the UE reports WLAN measurements

Step 3)
the eNB sends a traffic steering command to the UE, to steer traffic to WLAN

Step 4)
the UE confirms the initiation/success of traffic steering 
The Rel-12 UE performs measurements of WLANs indicated in SIB17 according to RAN rules and parameters, and notifies the upper layers when the RAN rule to steer traffic to a WLAN is satisfied, along with the WLAN AP ID which satisfies these criteria. Then, it is up to upper layers to initiate moving the offloadable PDN connections to the indicated WLAN.
In RRC_CONNECTED, when a UE is configured for enhanced interworking, the UE performs WLAN measurement and reporting according to WLAN measurement objects and the eNB will send a command to the UE to steer traffic toward one of the reported WLANs. In this case, the traffic steering command can fully replace RAN rules.
For simplicity, we suggest to reuse the "steer-traffic-to-WLAN" indicate to upper layers.
Proposal 2: In RRC_CONNECTED, the UE configured for enhanced interworking does not measure WLANs indicated in SIB17 and does not apply RAN rule.

Proposal 3: When the UE receives a command to steer traffic to a WLAN, the UE sends the "steer-traffic-to-WLAN" indication to upper layers with the WLAN indicated by the eNB.

 If upper layers decide to follow the "steer-to-WLAN" indication, upper layers initiate CN signalling and it can take some time until this procedure is successful and the bearers for the offloadable PDN connections are released. There could be some unexpected change in WLAN conditions (e.g. sudden interference) which result in the failure to move the PDN connection. If upper layers decide to not follow the "steer-to-WLAN" indication, e.g. because of user preference, the offloadable PDN connections may not be moved to the indicated WLAN.
In principle, it could be beneficial for the eNB to know exactly the UE condition and why offloading was not possible. However, for simplicity, we think that a simple positive or negative response from the UE could be sufficient.

Proposal 4: After the UE has received the command to steer traffic to a WLAN, the UE confirms whether the offloadable PDN connections are moved to the indicated WLAN or not.

In Rel-12, the eNB does not have any information about offloadable PDN connections, i.e. the eNB does not know whether a UE has any offloadable PDN connection and whether the ongoing UE traffic is for PDN connections which can be offloaded to WLAN or not.

Therefore, the eNB is likely to configure for enhanced interworking several UEs which have no PDN connection which can be offloaded, or no traffic on PDN connections that can be offloaded. This is inefficient for the UE (power to measure WLANs and do unnecessary signalling) and for the system (traffic is not moved to WLAN, unnecessary RRC signalling and CN signalling).

In Rel-13, we may consider how to perform PDN level offloading to avoid the issue mentioned above, therefore we propose:
Proposal 5: Ask RAN2 to discuss how to perform PDN level offloading to avoid the issue mentioned above in Rel-13.
When the UE is in RRC_IDLE, the eNB has no information about the UE status so there is no possibility of enhanced control for LTE-WLAN interworking. Therefore, the UE could just apply RAN rules like in Rel-12.
Proposal 6: In RRC_IDLE, the UE applies RAN rules (like in Rel-12).

3 Conclusion 
In this document, we make the following proposals for enhanced LTE-WLAN interworking:
Proposal 1: As a baseline for LTE-WLAN interworking enhancement in Rel-13, use a 4-step procedure based on solution 3 in 37.834, i.e.

Step 1)
the eNB configures WLAN measurement and reporting

Step 2)
the UE reports WLAN measurements

Step 3)
the eNB sends a traffic steering command to the UE, to steer traffic to WLAN

Step 4)
the UE confirms the initiation/success of traffic steering 
Proposal 2: In RRC_CONNECTED, the UE configured for enhanced interworking does not measure WLANs indicated in SIB17 and does not apply RAN rule.

Proposal 3: When the UE receives a command to steer traffic to a WLAN, the UE sends the "steer-traffic-to-WLAN" indication to upper layers with the WLAN indicated by the eNB.

Proposal 4: After the UE has received the command to steer traffic to a WLAN, the UE confirms whether the offloadable PDN connections are moved to the indicated WLAN or not.

Proposal 5: Ask RAN2 to discuss how to perform PDN level offloading to avoid the issue mentioned above in Rel-13.
Proposal 6: In RRC_IDLE, the UE applies RAN rules (like in Rel-12).
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