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1. Introduction

Currently WLAN interworking in 3GPP is supported at CN level. However, as operator controlled WLAN deployments become more common and mobile traffic increases, RAN level enhancements for WLAN/3GPP interworking is expected to improve WLAN utilization, UE battery reduction, and user experience. 

In this document we discuss necessary interactions in radio access networks for WLAN/3GPP radio interworking, and propose some requirements for it.
2. Discussion
In the current non-3GPP access interworking, the UE has the role of access network selection and handover decision. An optional network element, Access Network Discovery and Selection Function (ANDSF) provides the UE with access network discovery information, and inter-system mobility and routing policies as shown in Figure 1 [1]. User preference or pre-installed operator policies in the UE can be also used for access network selection and inter-system handover. 
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Figure 1: Inter-system handover with access network discovery and selection
Though the CN-level interworking simplifies the inter-system interactions, it does not guarantee optimal interworking. Following issues are addressed in ‘WLAN/3GPP Radio Interworking’ study item description [2].
· Operator deployed WLAN networks are often under-utilized
· Unnecessary WLAN scanning may drain UE battery resources
· User experience is suboptimal when UE connects to an overloaded WLAN network
One approach to solve these issues is tighter WLAN/3GPP interworking on RAN level. Figure 2 shows additional interactions needed between 3GPP RAN and WLAN for this purpose.
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Figure 2: 3GPP RAN-WLAN interactions necessary for radio interworking
If 3GPP RAN has knowledge of WLAN APs within its coverage, it seems more efficient for the 3GPP RAN to control the UE’s WLAN discovery and handover. When the 3GPP RAN decides that a UE needs to connect to WLAN for some reason such as offloading, it provides the UE with WLAN discovery information and parameters such as WLAN SSIDs, radio channels for operation, and scanning periodicity to discover WLAN APs. This prevents the UE from unnecessary WLAN discovery, and reduces UE battery consumption. The UE measures the WLAN channels as indicated from the 3GPP RAN and reports it to the 3GPP RAN. Based on the measurements reported, the 3GPP RAN can decide the most suitable handover time. 
Proposal 1: 3GPP RAN should control the UE’s WLAN discovery and inter-system handover. 

Proposal 2: 3GPP RAN should provide WLAN measurement configuration for the UE.
To prevent the UE from connecting to the overloaded WLAN, radio channel utilization and load information of WLAN is useful. WLAN AP may be collocated or non-collocated with 3GPP base station (e.g. H{e}NB). In case of the collocated AP, 3GPP base station can acquire such WLAN information directly from the WLAN AP module. In case of the non-collocated AP, this information can be available to 3GPP base station or not. One possible scenario for getting this information from the non-collocated AP is:
- WiFi Alliance Hotspot 2.0 [3], if supported by both UE and WLAN AP
The UE gets this information from the beacon signal, or inquires it from the WLAN AP with Access Network Query Protocol (ANQP). The UE forwards this information to the 3GPP RAN if needed. 
Proposal 3: WLAN radio channel utilization and load information should be used as possible. 

3. Conclusion

In this document we discussed interactions in radio access networks needed for WLAN/3GPP radio interworking, and proposed the following requirements: 

Proposal 1: 3GPP RAN should control the UE’s WLAN discovery and inter-system handover. 

Proposal 2: 3GPP RAN should provide WLAN measurement configuration for the UE.

Proposal 3: WLAN radio channel utilization and load information should be used as possible. 
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