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1
Introduction
The Rel-13 LTE-WLAN interworking enhancements target UEs in RRC_CONNECTED only. This applies to both Traffic Steering Command, which an eNB can send via dedicated RRC to control steering between LTE and WLAN, and measurements reports which the eNB can configure via RRC for enabling eNB-controlled WLAN mobility.
In this contribution, we consider what should be the behaviour / procedures of UEs having Rel-13 LTE-WLAN Interworking Enhancements (Rel-13 LWI) capability in respect to Rel-12 Interworking. Also further details on the format and content of the Traffic Steering Command (FFS) are provided.
2
Discussion
2.1
UE procedures in IDLE and CONNECTED mode
The Rel-13 interworking enhancements are limited to RRC_CONNECTED UEs. However, it is unclear what should be the behaviour of a UE capable of Rel-13 Interworking when in RRC_IDLE mode. The simplest solution, which guarantees consistent and deterministic UE behaviour, is that the Rel-13 RRC_IDLE UE applies the same Rel-12 mechanisms and RAN assistance parameters as a Rel-12 UE. The assumption that a Rel-13 UE is capable of Rel-12 interworking seems rather reasonable, at least the support of the RAN rules can be expected.
Proposal 1: Rel-13 UEs use Rel-12 interworking mechanisms when in RRC_IDLE (e.g. RAN rules and RAN assistance parameters).
It is also unclear what should be the behavior of a Rel-13 UE when in RRC_CONNECTED in respect to Rel-12 interworking, for instance if both Rel-13 and Rel-12 mechanisms can be run in parallel at a given UE and how. 
Rel-12 UEs use both the same rules and same RAN assistance parameters in both idle and connected mode, unless the network overwrites the broadcast parameters with dedicated RRC messages. We see at least two reasons why further flexibility should be introduced in Rel-13. First the eNB may want to control, via the Traffic Steering Command and on the basis of measurement reports, when and at which WLAN ID a Rel-13 UE should offload traffic, while Rel-12 mechanisms may interfere with such control. Second, in the scenarios where the use of the same parameters in both connected and idle is not desired a more efficient mechanism (than dedicated RRC reconfiguration messages) could be beneficial. Therefore the eNB should be able to control whether the Rel-13 UE in RRC_CONNECTED should use Rel-12 rules (eANDSF/RAN rules) in addition to Rel-13 LWI. 
Also, if the eNB enables the simultaneous usage of Rel-12 and Rel-13 interworking mechanisms for a UE, the UE should be indicated whether some parameters are only to be used when in RRC_IDLE, RRC_CONNECTED or for both modes. This way allows still using broadcast signalling for offloading/onloading Rel-12 capable UEs while having a more firm control on the offloading/onloading of Rel-13 UEs if desired. 

Proposal 2: The eNB can indicate to a Rel-13 UE in RRC_CONNECTED on whether to use Rel-12 rules (ANDSF/RAN rules) as complement to the Rel-13 enhancements (e.g. Traffic Steering Command). For minimize signalling the indication can be provided in system information.
Proposal 3: The eNB can indicate to a Rel-13 UE in RRC_CONNECTED on whether the UE should apply or not the Rel-12 broadcast RAN assistance parameters. For minimize signalling the indication can be provided in system information.
2.2
Traffic Steering Command: Content and Format
It has been agreed that for interworking enhancements the eNB may send a steering command to the UE. The eNB can make the traffic steering decision based on the UE measurement reports and the assistant information provided by the WT. Also, as in Rel-12 higher layers determine which traffic is offloadable. However, the Traffic Steering Command format and content are FFS. The eNB should be able to control whether and to (from) which WLAN IDs a Rel-13 UE should offload (onload) traffic. Therefore the Traffic Steering Command may include the WLAN ID/Band(s) to (from) which the offload (onload) is targeted. However the WLAN ID/Band(s) could be left as an optional field since the offloading to any of the provisioned WLAN IDs/Bands may be sufficient in some cases (blind offload). Optionally a timer which identify the period during which offloading to the provided WLAN ID(s) should be attempted could be added to the command. The steering command can be an extension of the Rel-12 WLAN-OffloadConfig RRCConnectionReconfiguration message or as a separate message.

The figure below describes the overall procedure.

Step 1.
Measurement configuration: The eNB may configure the UE measurement procedures including the WLAN ID to be measured to assist the traffic steering decision. 

Steps 2-3.
eNB-WT exchange: procedure to exchange parameters from the WLAN Termination logical node (WT) to eNB for the purpose of offloading/onloading. This can occur also e.g. after step 4.
Step 4.
Measurement report: The UE is triggered to send MEASUREMENT REPORT based on the events/parameters set by the measurement configuration. 
Step 5.
Traffic steering: The eNB sends the Traffic Steering Command message to the UE to perform the traffic steering based on the reported measurements, cell load in the RAN, and WLAN performance metrics retrieved in step 3.  
Step 6.
Traffic steering response: The UE acknowledges whether the offloading/onloading was successfully performed or not. 
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Based on the above we make the following proposals:

Proposal 4: The Traffic Steering Command has to include at least an indication on whether the UE should attempt offloading or onloading.

Proposal 5: The Traffic Steering Command may include the WLAN ID(s) to (from) which the offload (onload) is targeted. If multiple WLAN ID(s) are included for offloading, it is up to UE implementation to choose the WLAN ID among the indicated ones.
Proposal 6: The Traffic Steering Command may include the WLAN Band(s) to (from) which the offload (onload) is targeted. If multiple WLAN Bands are included for offloading, it is up to UE implementation to choose the WLAN Band among the indicated ones.
Proposal 7: The Traffic Steering Command may include a timer during which the UE should attempt offload (onload) to (from) WLAN.

Proposal 8: The Traffic steering Command is independent from the measurement configurations for Rel-13 LWI.
Proposal 9: It should be agreed whether the Traffic Steering Command is sent as an extension of the Rel-12 dedicated RRCConnectionReconfiguration message or as a separate RRC message.
2.3
UE Feedback of successful offloading
It is seen beneficial that the UE responds to the Traffic Steering Command by reporting for which traffic the offloading was finalized (un)successfully. Alternatively the AP could provide similar information across the LTE-WLAN interface, or the eNB itself could infer that a given UE has offloaded. However both alternatives result in some delay.

Based on the report from the UE which is faster a more efficient, the eNB could take quicker actions when (un)successful offloading is confirmed. For instance the eNB could immediately stop scheduling a UE and/or it could quickly determine whether further Traffic Steering Commands are necessary or should be avoided. Also data routing from eNB to WLAN could be initiated. 

Such feedback would also be similar to the LWA failure indication (refer to R2-153137).

Proposal 10: The UE sends reporting of whether the offloading was accomplished (un)successfully.
3
Conclusions 

Based on the discussion in this contribution we make the following proposals:
Proposal 1: Rel-13 UEs use Rel-12 interworking mechanisms when in RRC_IDLE (e.g. RAN rules and RAN assistance parameters).
Proposal 2: The eNB can indicate to a Rel-13 UE in RRC_CONNECTED on whether to use Rel-12 rules (ANDSF/RAN rules) as complement to the Rel-13 enhancements (e.g. Traffic Steering Command). For minimize signalling the indication can be provided in system information.

Proposal 3: The eNB can indicate to a Rel-13 UE in RRC_CONNECTED on whether the UE should apply or not the Rel-12 broadcast RAN assistance parameters. For minimize signalling the indication can be provided in system information.
Proposal 4: The Traffic Steering Command has to include at least an indication on whether the UE should attempt offloading or onloading.

Proposal 5: The Traffic Steering Command may include the WLAN ID(s) to (from) which the offload (onload) is targeted. If multiple WLAN ID(s) are included for offloading, it is up to UE implementation to choose the WLAN ID among the indicated ones.
Proposal 6: The Traffic Steering Command may include the WLAN Band(s) to (from) which the offload (onload) is targeted. If multiple WLAN Bands are included for offloading, it is up to UE implementation to choose the WLAN Band among the indicated ones.
Proposal 7: The Traffic Steering Command may include a timer during which the UE should attempt offload (onload) to (from) WLAN.

Proposal 8: The Traffic steering Command is independent from the measurement configurations for Rel-13 LWI.
Proposal 9: It should be agreed whether the Traffic Steering Command is sent as an extension of the Rel-12 dedicated RRCConnectionReconfiguration message or as a separate RRC message.

Proposal 10: The UE sends reporting of whether the offloading was accomplished (un)successfully.
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