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1 Introduction
During the WLAN interworking email discussion after RAN2#82, fulfilment of the 10 requirements was discussed for each of the candidate solutions [1]. With regard to the first and second requirements, aspects concerning predictability of UE behaviour were raised. This paper takes a more holistic look into this aspect and concludes that in fact for all solutions, higher layer specification work is required for predictable UE behaviour.  Other higher-layer aspects of the candidate solutions are also highlighted.
2 Discussion
2.1 UE Predictability
Solution 1

The UE uses RAN assistance information (along with other measurements and information it has acquired) to make a traffic steering decision based on policies and rules (configured by ANDSF or other means). The traffic steering decision is taken by the UE’s higher layers using all available knowledge. Higher layer specifications need to include a description of how the RAN assistance information is used in order to ensure predictable UE behaviour.
Solution 2

Similar to solution 1, the UE again uses RAN assistance information to make a traffic steering decision based on defined rules and policies.  However in this case the policies are defined and delivered by the RAN and the traffic steering decision is made by the UE lower layers (AS).
There is then an obvious potential for conflict to arise between decisions made by the UE AS and policies that may already be configured at higher layers.  Different UE implementations may resolve these conflicts in different ways, hence the higher layer specifications would need to stipulate behaviour for all of such potential conflict scenarios in order to ensure predictable UE behaviour.
Solution 3

In this case, the RAN makes a steering decision based on measurements fed back via the uplink Uu, and signals this to the UE on downlink.  Therefore as for solution 2, this again suffers from the potential for inter-layer conflict in that the received steering commands may run counter to higher layer policies that are configured on the device.  The same conclusion therefore applies in that because different UE implementations may resolve these conflicts in different ways, there would need to be stipulation of behaviour in the higher layer specifications for all of such potential conflict scenarios in order to ensure predictable UE behaviour.
Observation 1: Based on the above discussion, it is clear that for all solutions, higher layer specifications would need to include a description of traffic steering behaviour to ensure predictable UE behaviour.
	Solution 1
	Higher layer specifications should describe how RAN assistance information is used.

	Solution 2
	Higher layer specifications would need to describe handling of all possible inconsistencies between RAN-level steering decisions and higher layer policies

	Solution 3
	Higher layer specifications would need to describe handling of all possible inconsistencies between RAN-level steering decisions and higher layer policies


Figure 1 depicts this situation regarding potential conflicts between lower and higher layers.  Solution 1 avoids the potential for conflict whilst for solutions 2 and 3, there may be a discrepancy between higher layer policies and decisions made within the UE or RAN Access Stratum.  Unless the specifications clearly describe how all such potential conflicts are resolved, UE behaviour will remain unpredictable.
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Figure 1: Compatibility of higher layer policies and RAN layers
2.2 The Need to Consider Higher Layer Aspects
There are many factors which play a potential role in the overall decision to route traffic via a cellular or a WLAN connection.  These factors include important aspects such as:

· The type of application being used

· Its QoS / QoE requirements

· Its tolerance to radio layer switching delays

· IP flows and routing configurations

· Roaming conditions

· Charging and billing
· User preferences (e.g. for home WLAN, enterprise networks, other subscriptions)

In the above, it is clear that these are not confined to the radio layers, hence this points to an obvious need for higher layers to retain overall control of the routing decision.  Solution 1 provides a path towards such a holistic “systems-level” architecture whilst simultaneously ensuring that RAN-level information is taken into account.  Solutions 2 and 3 are limited to radio-level visibility and hence cannot make decisions that are adequately informed.
Observation 2: Solution 1 allows for multiple higher layer factors to be taken into account at a single decision point within the UE and avoids the potential conflicts that exist between layers in solutions 2 and 3.
3 Conclusion
In this contribution we showed that:

1. For all solutions, higher layer specification work is required to ensure predictable UE behaviour.

2. Only solution 1 realises WLAN/3GPP RAN interworking feature in harmony with higher layer specifications by retaining a single decision point that enables both RAN-level information and key higher layer aspects to be properly taken into account when forming an overall traffic steering decision.
We therefore propose that RAN2 agree upon Solution 1 for further work on WLAN/3GPP RAN interworking.
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