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1. Introduction
RAN#67 approved the work item “LTE-WLAN Radio Level Integration and Interworking Enhancement” [1] which is due to complete December 2015.

One of the objectives for this work item is the support of user preferences towards selection and use of higher priority WLANs.

Solutions for aggregation should not prevent discovery and use of other WLAN networks based on user preferences
Unlike the Rel-12 interworking solution, in Rel-13, both aggregation and interworking solutions include network signalling to either steer the traffic to WLAN (interworking enhancements) or to add the WLAN Logical Node (WLN) as an SeNB (aggregation solution based on DC architecture 2c or 3c). This contribution discusses how the Rel-12 user preference framework could potentially be reused in these Rel-13 solutions. 
2. Discussion
In Rel-12, user preferences for WLAN were mainly specified in NAS specs; this is modelled as follows in the specifications. 

· Access Stratum (AS) executes the RAN rules

· When the RAN rules for traffic steering are satisfied, AS informs NAS about the condition being satisfied

· NAS evaluates user preferences and any other priorities such as ANDSF etc. and steers the traffic according to the conditions 

In Rel-13, both interworking and aggregation solutions involve network signalling:

· In case of interworking solution 3, a steering command is transmitted from the network to the UE to trigger traffic steering to and from WLAN 
· In case of aggregation, addition of the WLN as an SeNB (dual connectivity architecture) is carried out via reconfiguration. 
It is possible to achieve both of these by essentially including the necessary signalling in a message such as the RRCConnectionReconfiguration message. However, one open question is, how are the user preference aspects modelled in case of these Rel-13 based solutions? To support the case where user preferences do not permit use of the WLAN as per Rel-13 interworking/aggregation command from the network, the following mechanisms are necessary: 

· at the time of receiving the corresponding configuration command from MeNB (i.e. traffic steering command or aggregation command) UE should be able to indicate to the network that the UE is unable to comply with the received configuration.  

·  When already in aggregation or interworking mode, UE should be able to indicate to the network that WLAN is not available anymore when a higher priority  WLAN as per user preferences is found
Proposal 1: To support the case where user preferences do not permit use of the WLAN configured by the network, RRC signaling from the UE should enable a) indication that UE cannot comply with a received configuration b) indication that the a current configuration can no longer be supported
A noted above, in Rel-12, the above requirements are ensured by specifying UE preferences in NAS specifications. It should be noted that the AS <-> NAS interaction specified in Rel-12 is only a modelling paradigm adopted in the specifications and ultimately the interaction between AS and NAS is within the UE. Nevertheless, this paradigm could potentially be reused to minimise the specification work in Rel-13. 

Figure 1 below shows the possible specification and interaction within the UE between AS <-> NAS for the case when the traffic is successfully steered to WLAN (either using aggregation or interworking solutions). 
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Figure 1: WLAN aggregation and interworking resulting in successful offloading 
For the case when the offloading to operator WLAN is not feasible due to user preferences, one option is to invoke procedure specified for Reconfiguration failure as per the current specifications. This is shown in Figure 2 below. 
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Figure 2: WLAN aggregation and interworking resulting in a failure of offloading due to user preferences
Subsequent to offloading the traffic to WLAN in aggregation solution, assuming that the current DC architecture and signaling will be reused, there should be a mechanism to signal failure of WLAN aggregation if the aggregation mode cannot be sustained anymore due to a higher priority WLAN being found as per the user preferences. In this case, one option would be to reuse the existing SCG Failure procedure to indicate the failure of scg-configuration to the MeNB. This procedure is depicted in Figure 3 below. 
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Figure 3: Indicating SCG failure when aggregation mode is unsustainable
Based on the above, the following observation and proposal are made:
Observation 1: the interaction between AS <-> NAS as specified in Rel-12 for implementing the User preferences can be reused for Rel-13 interworking and aggregation enhancements to minimise the specification work
Proposal 2: The Rel-12 framework (using AS <-> NAS interaction) for implementing the User preferences will be reused for Rel-13 interworking and aggregation enhancements
3. Conclusion

This contribution looked at potential ways of enabling user preferences for Rel-13 WLAN aggregation and interworking solutions. The following are proposed: 

Proposal 1: To support the case where user preferences do not permit use of the WLAN configured by the network, RRC signaling from the UE should enable a) indication that UE cannot comply with a received configuration b) indication that the a current configuration can no longer be supported
Proposal 2: The Rel-12 framework (using AS <-> NAS interaction) for implementing the User preferences can be reused for Rel-13 interworking and aggregation enhancements
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