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[bookmark: _Ref165266342]Introduction
A new study item [1] has been agreed for enhancements for interworking between WLAN and cellular networks. It seeks to identify radio level modifications that can (a) improve user experience on WLAN, (b) improve utilization of WLAN, and (c) reduce operating expenses of WLAN and provide better control to operators.
The study item description observes that operator deployed WLAN networks are often under-utilized; yet in some hotspots the user experience is suboptimal because the WLAN network is overloaded. Thus it is necessary to take into account other considerations such as load and the ability to satisfy certain QoS in the offload procedure.
In this contribution we look at steps required to perform an offload from cellular to WiFi that meets the above requirements.
Discussion
The offload procedure consists of the following steps:
1. Search for and identification of candidate APs
2. Check whether AP supports offload procedure
3. Pick “most suitable AP” for offload
4. Perform offload
Below we discuss each of the steps in more detail.
Search for APs
This step consists of looking for candidate WiFi APs and identifying APs that are discovered. This needs to be done at the UE. The scanning function can take into account location information or assistance from the network, so that the search is restricted to areas where the operator deployed WiFi APs are present. For example, an eNB can advertise presence of operator controlled APs in the coverage.
The search could be passive (i.e., searching for beacon transmissions by APs) or active (transmitting probes and awaiting responses from APs). 
Check whether AP supports offload procedure
After an AP is identified, it is necessary to determine whether the AP supports the offload procedure (i.e., supports any necessary signalling between the LTE/UMTS core network and WLAN, to enable the offload procedure). This may need to be done in the network - i.e., UE would need to report the APs that is has detected and the network could determine based on a database whether the AP supports the offload procedure. Alternatively, the UE could maintain a database of APs that support the offload procedure, but maintaining such a database in the UE is a challenge.
Pick “most suitable AP” for offload
This step consists of determining whether an AP is suitable for offload from a radio conditions, load and QoS perspective. Just the presence of an AP that supports the offload procedure may not be adequate to take the offload decision. If the AP is unable to support an adequate data rate or is unable to support QoS for services to be offloaded, then the offload could cause user experience to be inferior. Additionally, there may be more than one AP that supports offload. So it is also necessary to be able to compare different APs from the point of view of radio conditions, load and QoS.
The network may determine some information about loading conditions via proprietary interfaces. The load information can be metrics such as channel utilization. However, to determine radio conditions it is necessary to have the UE measure signals from the AP and report to the network. 
Proposal 1: Discuss whether load information at the AP can be obtained by the network without UE having to report it.
Proposal 2: Discuss whether the UE needs to perform and report measurements of WLAN to enable offloading.
If the UE is to report measurements of WLAN to enable offloading, then the next point of discussion would be what metrics are reported. Alternatively, the UE can simply indicate the AP with the best signal quality. 
Perform Offload
This step consists of moving the traffic bearers from LTE/UMTS to WLAN. It is assumed that procedures currently defined for offloading from LTE/UMTS can be used here (e.g, TS 23.327 [2]).
Summary
In this contribution we have discussed the possible directions for study to enable offloading from cellular to WLAN based on radio level considerations. We propose the following:
Proposal 1: Discuss whether load information at the AP can be obtained by the network without UE having to report it.
Proposal 2: Discuss whether the UE needs to perform and report measurements of WLAN to enable offloading.
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