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1. Introduction
In the email discussion on WLAN interworking scenarios after RAN2#81, the majority of companies (including KDDI) agreed to address both scenarios #1 and #2 in the Rel-12 SI on WLAN/3GPP radio interworking. In this paper, we further expain our understanding of those scenarios and give some considerations on the potential solutions for 3GPP/WLAN radio interworking.
2. Understanding on scenarios 
The following two scenarios were discussed in the email discussion on WLAN interworking scenarios after RAN2#81.
· Scenario 1 – Standalone Deployment

Standalone (e)NBs and WLAN APs deployment. There is no RAN level information exchange between (e)NBs and APs via standardized interface. 

Note: some information exchange may be possible via OAM or proprietary interface.

· Scenario 2 – Collocated Deployment
Collocated (e)NBs and WLAN APs deployment. RAN level information exchange between (e)NBs and APs may be possible via non-standardized internal interface.
Some understandings on these two scenarios are summarized as follows:

The main difference between two scenarios

 The main difference between two scenarios is whether or not RAN-level information exchange exists between 3GPP and WLAN. Our understanding is that RAN-level information exchange between 3GPP and WLAN is assumed in scenario #2 whereas it is not assumed in scenario #1. 
Support of multiple APs in scenario #2

 During the E-mail discussion, some companies proposed to support multiple APs in scenario #2. In details, the proposal was to support the (e)NB integrated collocated with more than one WLAN AP.

 Regarding the definition of WLAN AP, we are not sure on how to treat multiple band WLAN AP in this study. For example, if a multiple band WLAN AP which support both 2.4GHz and 5GHz is developed collocated with 3GPP network point, how to treat this multiple band AP in this study should be clarified. The followings are two interpretation alternatives:
Alt.1: Treat 2.4GHz and 5GHz as two separate WLAN APs
Alt.2: Treat 2.4GHz and 5GHz as a single WLAN AP
 From the RAN perspective, it seems reasonable to treat 2.4GHz and 5GHz as two separate WLAN APs because radio resources are independent and information (for example WLAN load) corresponding to 2.4GHz and 5GHz are different. If such a multiple band WLAN APs are considered as multiple separate WLAN APs in this study, then supporting of multiple APs in scenario #2 should be included in the TR.
Observation 1: RAN2 should clarify whether or not to treat a multiple band APs as multiple separate WLAN APs. 
Support of H(e)NB in scenario #2
 Another open issue raised in the E-mail discussion is whether or not to support H(e)NB in scenario #2. From an operator perspective, we believe such a scenario is attractive and should be included in the TR.
Proposal 1. Supporting of H(e)NB in scenario #2 should be included in the TR.
3. Considerations on potential solutions
 Basically, it is assumed that network selection is up to UE. This means that a 3GPP network point provides aid information to help UE to select either 3GPP or WLAN.

 One main requirement on 3GPP/WLAN radio interworking is to improve load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity. Therefore when 3GPP network is congested, it would be beneficial to notify the UE of its congestion information to encourage it select WLAN. Because the congestion situation is known at each 3GPP network point, such notifications can be applied to both scenario #1 and scenario #2. 
The followings are some examples of 3GPP network congestion information which are expected to be notified to the UE:
· RAN congestion information:
· Resource usage: eNB UL/DL load represented by PRB usage or active subframe usage
· Congestion level: eNB UL/DL congestion status (e.g., light/moderate/heavy/critical)

· Network congestion indication:
· When the congestion occurs somewhere other than RAN (e.g. CN or backhaul), such information is conveyed. Here the information beyond RAN scope is assumed to be provided by CN or backhaul using UPCON solutions [1].
　Moreover,  in order to make operators able to differentiate the network selection policy based on the subscription class or application type, notifying the following potential classification information to the UE would also be beneficial. 
· Per User subscription class: Only specified class users (e.g., gold, silver, bronze) are expected to select the network according to the notification. Here the information on class users assumed to be provided to the (e)NB using UPCON solutions.
· Per QoS class: Only UEs with a specified QCI bearer (e.g., bearer with QCI=9) are expected to select the network according to the notification. Additionally, in the current within the UPCON scope, multiple flow priority indicators (FPIs) linked to one QCI is being proposed and discussed. Therefore, information on FPI may be necessary to be notified to UE.
· Per service class: Only UEs sending/receiving PDUs with a specified SCI are expected to select the network according to the notification.
Proposal 2. For those (e)NB-assisted network selection solutions, RAN congestion information, network congestion indication and classification information would be beneficial. RAN2 should study further. 
4. Conclusions
 In this contribution, we shared our understanding on scenarios and provided some considerations on potential solutions.
 Observation 1: RAN2 should clarify whether or not to treat a multiple band APs as multiple separate WLAN APs.
Proposal 1. Supporting of H(e)NB in scenario #2 should be included in the TR.

Proposal 2. For those (e)NB-assisted network selection solutions, RAN congestion information, network congestion indication and classification information would be beneficial. RAN2 should study further.
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