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1 Introduction

In last RAN2#81 meeting, requirements and assumptions for WLAN&3GPP Interworking were agreed and captured in [1]. 
· There is no need to distinguish between indoor and outdoor deployment scenarios.

· Solutions developed as a result of this study should not rely on standardized interface between 3GPP and WLAN RAN nodes.

· The candidate solutions to be considered in this study should meet the following requirements:

· Solutions should provide improved load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.  

· Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience). 

· Solutions should improve the utilization of WLAN when it is available and not congested.

· Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).

· Solutions should be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM.

· Solutions should be backward compatible with existing 3GPP and WLAN specifications, i.e. work with legacy UEs even though legacy UEs may not benefit from the improvements provided by these solutions.

· Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.
An email discussion after meeting is handled by Intel to discuss usage scenarios. In this contribution, we will discuss about possible solutions based on different deployment scenarios. 
2 Typical Deployment Scenarios and Possible Solutions
Two basic deployment scenarios for WLAN and 3GPP network are shown in Figure 1 and 2 [2]. 
· Scenario 1: Standalone (e)NBs and WLAN APs deployment, No RAN information exchange
· Scenario 2: (e)NBs can exchange RAN level information with APs via non-standardized internal interfaces
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Figure1. Non-collated Deployment




    Figure 2. Collated Deployment
As shown in Figure 1, Scenario 1 is the most common deployment in current network. During the last meeting, it was agreed that a new interface between WLAN and 3GPP network is unnecessary, thus two RATs cannot communicate with each other in Scenario 1. The main problem is that UE is unaware of whether a WLAN cell is overload or not when it discovers a WLAN AP. It always make low WLAN utilization and bad user experience. In order to realize the load balancing improvement, a possible method is introducing UE measurement and triggering mechanism to acquire WLAN APs load information for (e)NBs to know the load condition of neighbouring WLAN cells. According to the measurement results, (e)NBs could switch some UEs from an overload WLAN cell to 3GPP network, or prevent UEs entering an nearly saturated WLAN cell. 
Moreover, the fact that UEs have no idea of the status of Aps when entering their coverage may leads to ineffective WLAN access problem, which may further affect WLAN efficiency for data transmission. This problem can also be resolved by sending measurement report containing general coverage of APs to enhance the access performance.
Proposal 1: For non-collated deployment scenario, UE measurement for WLAN AP can be possible way to enhance interworking and offloading between WLAN and 3GPP network.
For collated scenario in Figure 2, some companies have their own non-standardized interface between WLAN and 3GPP networks. The existence of this type of interface makes RAN information sharing much easier. For instance, load information exchange between two RATs will help operators optimize load balancing performance. However, these benefits only belong to those APs with this interface. Besides, performance gain of the interface and potential influence needs to be evaluated. 
Proposal 2: For collated deployment scenario, non-standardized interface is efficient and can be used for interworking performance improvement. However, the performance gain and influence should be evaluated.
In fact, WLAN measurement solution is helpful for enhancement of interworking and offload of both two deployment scenarios. Compare to collated APs, non-collated scenario is a more general deployment at present. Therefore, it makes sense that solutions addressed for non-collated scenario has higher priority.
Proposal 3: It should prioritize solutions addressed for non-collocated deployment scenarios in further study.
3 Conclusion

In this contribution, we discussed the possible solutions for different deployment scenarios. Based on our analysis, we propose that:
Proposal 1: For non-collated deployment scenario, UE measurement for WLAN AP can be possible way to enhance interworking and offloading between WLAN and 3GPP network.
Proposal 2: For collated deployment scenario, non-standardized interface is efficient and can be used for interworking performance improvement. However, the performance gain and influence should be evaluated.
Proposal 3: It should prioritize solutions addressed for non-collocated deployment scenarios in further study.
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