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1. Introduction
The Study Item “WLAN/3GPP Radio Interworking” [1] is approved in RAN#58, and the first phase of this SI is to identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms. This contribution gives our analysis on the requirements and scenarios for RAN level interworking.
2. Discussion
2.1. Requirements
According to the SID content, the study in this SI includes the following three issues:
1) WLAN/3GPP interworking under the cellular operator control;

2) Load balance between the WLAN and 3GPP network;
3) UE power saving to avoid unnecessary WLAN scanning.
Currently, there have been some solutions in core network for WLAN/3GPP radio interworking (e.g. ANDSF) [2][3][4]. In the CN solution, UE selects the WLAN/3GPP network by itself according to the semi-static policy indicated by the network, and the characters can be summarized as below:
· UE based solution
· In some cases UE can select the WLAN which is not controlled by the cellular operator;
· Not based on dynamic RAN/WLAN level information, e.g. radio quality, load condition, etc.
· It is not helpful for load balance between RAN and WLAN timely;
· No neighbour relation of RAN and WLAN indicated to UE

· When UE looks for a WLAN, UE has to perform WLAN scanning blindly, which is not helpful for UE power saving. 
Obviously, the three issues in this SI listed above cannot be solved by CN solution, and some RAN level solutions should be studied on these issues. In other words, RAN level interworking solution should meet the requirements as below.
Requirement 1: To ensure operator control, network based solution should be considered as much as possible. 
Requirement 2: To make good load balance between WLAN and 3GPP network, it is required to exchange network’s load information and UE’s radio quality information between two networks.
Requirement 3: To save UE power for unnecessary WLAN scanning, it is required for UE to learn about the neighbour WLAN information in case that UE moves from 3GPP RAN to WLAN.
Requirement 3a: To save UE power for 3GPP RAN cell searching, it is required to discuss the possible solutions in 3GPP scope in case that UE moves from WLAN to 3GPP RAN.
2.2. Scenarios

To fulfil the requirements, before discussing the solution, we’d like to discuss the scenarios to be considered for RAN level interworking.
1) CN scenarios
Current CN scenarios include seamless and non-seamless mobility, as shown in Figure 1.
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(a) seamless mobility                                                       (b) non-seamless mobility
Figure 1 CN scenarios for 3GPP/WLAN interworking
In the seamless mobility scenario, WLAN is connected to 3GPP CN and also connected to the Internet directly. If UE’s the service is from 3GPP CN and the bearer are changed between 3GPP RAN and WLAN. In the non-seamless mobility scenario, WLAN is not connected to 3GPP CN but connected to the Internet directly. If the service is changed from 3GPP RAN to WLAN, it is also changed from 3GPP CN to Internet. Since all the two scenarios are in the SI scope, and no difference for the RAN solutions, hence the uniform RAN solution can work well under both CN scenarios.
Proposal 1: RAN solutions should be uniformed for both CN scenarios, seamless and non-seamless mobility.
2) Deployment scenarios

There are two kinds of scenarios: non-collocated and collocated. To make it easy for discussion, the scenarios are divided into three cases based on the interface between WLAN AP and H{e}NBs/eNBs/NodeB.
· Scenario 1: H{e}NBs/eNBs/NodeB and WLAN AP without any interface, which is shown in Figure 2
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(a) seamless mobility                                                                (b) non-seamless mobility
Figure 2 no interface between H{e}NBs/eNBs/NodeB and WLAN AP
This scenario is just the current deployment scenario. WLAN AP and H{e}NBs/eNBs/NodeB are deployed separately, and there is no any interface between them. Therefore, to improve the performance for the current scenario is more important and urgent. 
Proposal 1: The scenario of H{e}NBs/eNBs/NodeB and WLAN AP without any interface should be studied in this SI.
· Scenario 2: standardized interface between H{e}NBs/eNBs/NodeB and WLAN AP, which is shown in Figure 3
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(a) seamless mobility                                                                (b) non-seamless mobility
Figure 3 standardized interface between H(eNB)/eNB/NodeB and WLAN AP

This scenario needs the logical path between WLAN AP and H{e}NBs/eNBs/NodeB, and the information transferred on it should be standardized. With such interface, it is possible to exchange information directly and perform handover between 3GPP and WLAN. However, this kind of interface will cause a lot of standardization work, and have some impacts on WLAN specifications. So we give the proposal 2.
Proposal 2: RAN2 is proposed to discuss whether the scenario of H{e}NBs/eNBs/NodeB and WLAN AP with standard interface should be included in this SI.
· Scenario 3: internal interface (i.e. non-standardized) between H{e}NBs/eNBs/NodeB and WLAN AP, which is shown in Figure 4

[image: image7.emf]3GPP CN

H(e)NB/eNB/NodeB

UE

WLAN AP

        
[image: image8.emf]Operator

Network

3GPP CN

H(e)NB/eNB/NodeB

UE

WLAN AP

Internet

WLAN CN

       
[image: image9.emf]Operator

Network

3GPP CN

H(e)NB/eNB/NodeB

UE

WLAN AP

Internet

WLAN CN


(a)                                                           (b)                                                          (c)
Figure 4 internal interface between H(eNB)/eNB/NodeB and WLAN AP

In this scenario the interface is internal and no need to standardize. There are three cases. 
In case (a), WLAN AP is controlled by H(eNB)/eNB/NodeB, and from CN point of view, only H{e}NBs/eNBs/NodeB can be seen. In this case, WLAN radio resource can be utilized and no standard impact on 3GPP architecture and core network. However, this will increase the complexity of H{e}NBs/eNBs/NodeB. In case (b), seamless mobility is supported. And in case (c), non-seamless mobility is supported. For both case (b) and (c), the information can be exchanged between H(eNB)/eNB/NodeB and WLAN AP in the internal interface. Since the characters of the case (a) and those of case (b) and (c) are different, we propose to discuss which cases can be included in this SI.
Proposal 3: RAN2 is proposed to discuss whether the scenario of H{e}NBs/eNBs/NodeB and WLAN AP with internal interface should be included in this SI, and which case should be included.
3. Conclusion

This document discusses the requirements and scenarios for 3GPP Radio and WLAN interworking. 
For the requirements of the SI, we propose:
Requirement 1: To ensure operator control, network based solution should be considered as much as possible. 
Requirement 2: To make good load balance between WLAN and 3GPP network, it is required to exchange network’s load information and UE’s radio quality information between two networks.
Requirement 3: To save UE power for unnecessary WLAN scanning, it is required for UE to learn about the neighbour WLAN information in case that UE moves from 3GPP RAN to WLAN.

Requirement 3a: To save UE power for 3GPP RAN cell searching, it is required to discuss the possible solutions in 3GPP scope in case that UE moves from WLAN to 3GPP RAN.
For the deployment scenarios of the SI, we propose:
Proposal 1: The scenario of H{e}NBs/eNBs/NodeB and WLAN AP without any interface should be studied in this SI.
Proposal 2: RAN2 is proposed to discuss whether the scenario of H{e}NBs/eNBs/NodeB and WLAN AP with standard interface should be included in this SI.
Proposal 3: RAN2 is proposed to discuss whether the scenario of H{e}NBs/eNBs/NodeB and WLAN AP with internal interface should be included in this SI, and which case should be included.
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