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1	Introduction
[bookmark: _GoBack]In RAN#58, the study item for WLAN/3GPP Radio Interworking was agreed. According to the SID, the main objectives of the SI are as follows [1]:
The objectives of the study are to evaluate LTE-WLAN and UTRA-WLAN interworking procedures while improving seamless and non-seamless mobility. The study shall apply solely to WLAN APs deployed and controlled by cellular operators and their partners. The study shall cover both collocated and non-collocated H{e}NBs/{e}NBs and WLAN APs.
At the RAN2#81, general assumptions and requirements for the study were agreed [2]; the candidate solutions should at least meet the following requirements where applicable:
1. Solutions should provide improved load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.  
1. Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience). 
1. Solutions should improve the utilization of WLAN when it is available and not congested.
1. Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).
1. 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.
1. 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.
1. Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.
The detailed deployment scenarios and use cases along with the potential challenges to be identified were left for email discussion until next meeting [3]. In this paper, we discuss those scenarios and use cases identified during the email discussion and provide our view.
2	Scenarios
During the email discussion for WLAN interworking scenarios [3], two main deployment scenarios where identified – standalone and collocated deployment. A few companies were thinking whether the standalone scenario is enough as it was agreed in the previous RAN2#81 meeting that the solutions identified during this study should not rely on any standardized interface between 3GPP and WLAN RAN nodes. Furthermore, it was questioned during the email discussion whether we can assume any proprietary interface only to collocated deployment or also for standalone deployment and whether the WLAN AP locations can be made known to (e)NBs/RNC in both cases by the operator. In our view, these questions need to be answered before we can make much difference between the proposed scenarios.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]There was also some unclarities after the email discussion how we separate the identified scenarios as companies where thinking the standalone/collocation might mean either physical location of 3GPP nodes and WLAN APs or the assumption of possible RAN level information sharing via non-standardized interface between 3GPP node and WLAN APs. In our view, clearer differentiation can be made by assuming the separtation between the identified scenarios is in terms of the possibility to use non-standardized interface, i.e., standalone deployment is assumed without any RAN level information sharing via interface and for collocated deployment operator would have deployed a non-standardized interface between 3GPP and WLAN RAN nodes. In both scenarios, information exchange via OA&M and CN to RAN nodes can be assumed to be possible (like WLAN APs locations etc.), but it seems more or less infeasible to carry very dynamic information by means of those paths. As the standalone deployment case could be envisioned as the most common deployment scenario currently where operator’s WLAN access points are deployed separately to 3GPP network, the standalone scenario could be considered as more general framework for this study and therefore could be prioritized at least initially.
When considering the direction for the solutions from the scenarios point of view, in standalone deployment scenario the network could have more static assistance information available (like information about operator’s WLAN APs within the coverage area) while UE could aquire more dynamic information from WLAN side by itself. In collocated deployment case, network could potentially have more dynamic information about the collocated WLAN APs available which could potentially enable more network centric control for the offloading decisions. Other solution directions should also be taken into account.
Proposal #1: RAN2 is asked to clarify the separation between standalone and collocated deployment scenarios and consider the main difference to be non-standardized interface between 3GPP and WLAN RAN nodes.
3	Use Cases and Challenges
During the email discussion, a few use cases were identified which were proposed to be included in the TR [3]. In this section, we analyse the identified use cases and consider some of the main challenges which could need radio level solution.
A. UE is within 3GPP coverage, is using 3GPP and goes into WLAN AP coverage.
This use case is mainly relevant to requirements 3 and 4 above and considers basically WLAN AP scanning/discovery. In case the 3GPP network could assist UEs on finding appropriate WLAN APs, the unnecessary WLAN scanning could potentially be avoided which could then possibly save UEs power consumption. On the other hand, the network should have quite extensive knowledge, e.g., about the UE and WLAN APs locations, to help UEs on detecting appropriate WLAN APs on demand basis. The solution should take into account both aspects and we should come up with a good tradeoff between UE power consumption and needed information and signaling to scan WLAN APs when applicable.
Main challenge for use case A: How 3GPP network can assist UE on WLAN APs scanning to save UE power consumption while not introducing too much signaling burden to 3GPP network?
B. UE is within 3GPP and WLAN coverage, is using WLAN and goes out of WLAN AP coverage.
In this use case, UE’s data flows should be handed over from WLAN to 3GPP when WLAN access comes to be no longer feasible; UE might be either idle or connected state in the 3GPP side. Currently, it is up to UE implementation when to trigger and from which criterion the handover from WLAN to 3GPP access. Thus, solutions on how network could assist when UE should trigger the handover back from WLAN to 3GPP could be desired.
Main challenge for use case B: How the network can assist UE on switching back from WLAN access to 3GPP access? 
C. UE is within the coverage area of both, UE using WLAN, overall system performance assessment indicates that that all or a subset of the UE’s traffic should be routed via 3GPP instead.
D. UE is within the coverage area of both, UE using 3GPP, overall system performance assessment indicates that all or a subset of the UE’s traffic should be routed via WLAN instead.
E. UE using both accesses and overall system performance assessment indicates that UE should be connected to only one (WLAN or 3GPP) or some traffic should be moved to the other access.
The last three use cases are pretty much similar and are all aiming to improve a good load balancing between WLAN and 3GPP accesses. To support that, network and/or UE need to make the performance assessment (e.g., reflectin to the load situations in 3GPP network and WLAN side) and make a trigger on traffic balancing between 3GPP and WLAN access, and we need solutions on how to enable this in an efficient manner.
Main challenges for use cases C, D, and E: How the network and/or UEs trigger traffic re-routing between 3GPP and WLAN access and how the load situation in each access network can be taken into account for the selection?
Proposal #2: RAN2 is asked to discuss and identify the main use cases and respective challenges that should be solved in this study.
3	Conclusion
In this paper, we discussed about the deployment scenarios and use cases for 3GPP/WLAN radio interworking study and had the following proposals:
Proposal #1: RAN2 is asked to clarify the separation between standalone and collocated deployment scenarios and consider the main difference to be non-standardized interface between 3GPP and WLAN RAN nodes.
Proposal #2: RAN2 is asked to discuss and identify the main use cases and respective challenges that should be solved in this study.
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