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1 Introduction

Based on the plan of the SI [1], this contribution provides a general analysis on the scenarios and requirements, which falls into the scope of the first phase:
“In a first phase:

· Identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.”
2 Discussion

2.1 Scenarios
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Figure 1 Scenarios of WLAN/3GPP RAN deployment
WLAN is increasingly being used on many occasions, and the deployment is still rapidly expanding. The two major uses of WLAN are hotspot booster and indoor coverage. As shown in Figure 1, the 3GPP/WLAN radio interworking study item can mainly focus on the following scenarios.
Scenario 1: Collocated or non-collocated with 3GPP RAN node

Currently, most WLAN APs are independently deployed as hotspot to provide internet access, not integrated with 3GPP RAN. This situation won’t get changed in the near future. Hence, it’s straightforward to start the study with non-collocated case.

While, we believe that as the small cells in 3GPP scope emerge into the market later, WLAN AP could be easily integrated together with 3GPP RAN nodes to reduce the OPEX and also efficiently improve the coordination between two RATs. Considering the Rel-12 timeline, it’s reasonable to make collocated case as high priority.
Scenario 2:  Indoor or Outdoor WLAN coverage

WLAN could be deployed indoor or outdoor. The difference between them is the speed of served UEs. It is found out that for indoor case, data offloading is the major objective while UE mobility management is not an issue. Conversely, in outdoor case, how to manage the UE mobility among coverage of “LTE+WLAN”, “LTE single”, “WLAN single” should be considered. We suggest starting with indoor case first and leaving outdoor scenario as a further improvement.

Scenario 3:  Continuous or Sparse WLAN coverage

WLAN APs may be deployed densely or sparsely according to operator’s network planning and other policy, which leads continuous and sparse WLAN coverage. It’s too early to determine if anything would be treated differently now and we propose leaving it for further consideration.
Proposal 1：RAN2 is suggested to discuss all the scenarios mentioned above. And we propose that the ones with collocated/ non-collocated and WLAN indoor deployment should be prioritized.
2.2 Requirements
For existing CN level LTE-WLAN interworking, the decision of network selection and IP flow switch are made at UE, mainly based on the static or semi-static policy given by CN. Comparatively, RAN has better knowledge about the radio link condition and traffic loading situation at radio interface. These knowledge are essential to improve the air interface traffic throughput and also radio resource management. Therefore as a forceful complementary approach, RAN has its own advantage to enhance the existing CN level interworking scheme. 

With the newly assistant information provided by RAN node, adaptive data offloading between two RATs could be done more efficiently and correspondingly the system throughput is expected to increase. This metric is important to evaluate the performance. 
Requirement 1:  The RAN side enhancement to the existing CN level LTE-WLAN interworking should be considered to improve the network capacity and traffic performance.
In existing LTE-WLAN interworking, UE has no knowledge of the existence of WLAN from 3GPP RAN node. To find out and access WLAN timely, UE wastes a lot of power to scan WLAN AP even in an area without WLAN coverage. Power consumption of UE terminal is an important factor when consumers pursue a product. Hence, the battery efficiency of UE should be considered.
Requirement 2: Battery efficiency of UE should be considered.
In the network operation aspect, every operator has its own policy. So operators should have enough control over the network and terminals. While current CN level LTE-WLAN interworking which depends on UE based solution undermines the operators’ control and also cannot provide enough flexibility to operators. The new solution is supposed to strengthen the operator’s control and the flexibility of which should also be guaranteed.
Requirement 3: The strength and flexibility of operators’ control should be guaranteed.
Given the currently existing large numbers of terminals, the enhancement in RAN level should keep the backward compatibility in order to serve the legacy terminals.
Requirement 4: Backward compatibility should be kept for the 3GPP and WLAN nodes.
In the case of network security, if the network architecture or procedures are involved in the final solution, the security level of the network should not be degraded.

Requirement 5: All of the interworking solutions should have a comparable level of security as Rel-11 3GPP access.   
At last, there is a general requirement. In order to minimize the operator’s cost of network upgrade or enhancement, and avoiding too much communicating with other technical group, the complexity and impact introduced by new solution to existing protocol should be minimized, especially to 3GPP CN and WLAN.

Requirement 6: Potential impact to 3GPP CN and existing IEEE 802.11 specification should be minimized.
Proposal 2: RAN2 is asked to consider and discuss the requirements mentioned above.
3 Conclusions
This contribution makes a general analysis on the scenarios and requirements, and the following proposals are provided:
Scenario 1: Collocated or non-collocated with 3GPP RAN node

Scenario 2: Indoor or Outdoor WLAN coverage

Scenario 3: Contiguous or non-contiguous WLAN coverage

Proposal 1：RAN2 is suggested to discuss all the scenarios mentioned above. And we propose that the ones with collocated/ non-collocated and WLAN indoor deployment should be prioritized.
Requirement 1:  The RAN side enhancement to the existing CN level LTE-WLAN interworking is considered to improve the network capacity and traffic performance.

Requirement 2: Battery efficiency of UE should be considered.

Requirement 3: The strength and flexibility of operators’ control should be guaranteed.

Requirement 4: Backward compatibility should be kept for the 3GPP and WLAN nodes.

Requirement 5: All of the interworking solutions should have a comparable level of security as Rel-11 3GPP access.

Requirement 6: Potential impact to 3GPP CN and existing IEEE 802.11 specification should be minimized.
Proposal 2: RAN2 is asked to consider and discuss the requirements mentioned above.
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