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1
Introduction
In this contribution we discuss further details on WLAN/3GPP interworking signalling specifically related to UE assistance information for effective traffic steering and also make proposals for way forward. 
2
Discussion
Basic functionality for access network selection and traffic steering between E-UTRAN and WLAN has been agreed. Based on the available rules, the UE selects proper access network for certain traffic. UE assistance information for traffic steering was discussed [1] in RAN2#85bis meeting but no conclusion was reached whether and how the issue(s) would be solved.
2.1 Traffic steering between 3GPP and WLAN
According to agreements both broadcast and dedicated signalling can be used for providing the access network thresholds for the UE. While the UE may support 3GPP / WLAN interworking feature the user may have switched off WLAN from the device and therefore offloading is not possible. In addition it has been agreed that user preferences always take precedence over RAN based or ANDSF based rules.  Furthermore, the UE may not be on the coverage area of the operator controlled WLAN and offloading is not possible. In addition the UE may not have suitable traffic for offloading. Due to above mentioned issues the UE selection for traffic steering with dedicated signalling would be challenging.

Observation 1: (e)NB/RNC is not aware whether offloading of particular UE is possible or not
In order to avoid unnecessary signalling from (e)NB/RNC to UE and to ease the UE selection for offloading we propose the following:
Proposal 1: The UE shall inform (e)NB/RNC whether offloading is possible or not  

It should be noted that the UE assistance signaling related to proposal 1 above does not imply any other changes to the UE behaviour. I.e. if an UE has determined that traffic shall be steered based on the signalled rules (received via broadcast or dedicated signaling) the UE shall offload traffic to WLAN without any further (e)NB/RNC involvement.. In case the feedback informs the (e)NB/RNC that offload was not possible, a code for the reason  may also be considered.

UE requirements for WLAN search and scanning are not defined and different UEs may behave in different ways and therefore (e)NB cannot predict how long time it takes for the UE to select WLAN after receiving the thresholds from RAN. 
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Figure 1:
Reaction of 5 UEs to change of threshold

As illustrated in figure 2, some UEs may not search for WLAN immediately (like UE14) or search for WLAN for some time  and then stop searching for a longer period in order to save power (UE11 at t3, UE12 at t1), and some UEs may find WLAN after some time and move traffic (UE13 at t2, UE10 at t4). 
Defining tight non-3GPP related requirements for the UE would require co-operation with other standardization organizations such as IEEE and / or WFA. Dynamic tuning of the thresholds would be also challenging without the knowledge whether the UEs are applying the thresholds as visible in the example above:

  -
Some UEs search for WLAN only a long time after the RAN has changed the threshold (e.g. UE14) so that it takes a very long time to solve  a congestion situation (e.g. up to t5).

-
Before t2, the RAN may think that UE10 to UE14 have no WLAN coverage and initiate offloading of UE15 to UE20 which may later result in much more than 5 UEs as expected initially.

-
After t4, the RAN may further wait for UE11, UE12 and UE14 to search for WLAN although they actually don't search. If the RAN is in a congestion situation, waiting means further delay until the congestion is solved.

Observation 2: (e)NB/RNC is not aware how long time it takes for the UE to select WLAN or whether the UE has performed offloading or not 

Based on the above issues efficient load balancing between 3GPP and WLAN seems to be challenging to achieve and therefore we propose the following:
Proposal 2: The UE shall inform (e)NB/RNC whether the offloading was successful or unsuccessful according to received dedicated signaling. 
In order to be able to e.g. alleviate a congestion in the 3GPP network in a timely manner, it is necessary to ensure that UEs do not excessively delay. This delay should be long enough to allow any decent WLAN implementation to search for WLAN and short enough so as to provide a reasonable time limitation for the network. Such a value could be e.g. in the order of 30s (to be confirmed). 

Proposal 3: Upon receiving new RAN thresholds (via broadcast or dedicated signalling), the UE shall steer traffic to WLAN within a reasonable time (e.g. 30s) if the related condition in RAN rule is met. 
3
Conclusion
Based on the above discussion the following is proposed:
Proposal 1: The UE shall inform (e)NB/RNC whether offloading is possible or not  

Proposal 2: The UE shall inform (e)NB/RNC whether the offloading was successful or unsuccessful according to received dedicated signaling. 

Proposal 3: Upon receiving new RAN thresholds (via broadcast or dedicated signalling), the UE shall steer traffic to WLAN within a reasonable time (e.g. 30s) if the related condition in RAN rule is met. 
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