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Discussion and decision

1. Introduction

One of the main objectives of the 3GPP/WLAN interworking study item [1] is to extend the interworking between 3GPP and WLAN beyond the integration currently supported at the CN level.  To improve the overall user experience, further enhancements at the RAN level is needed to achieve better network utilization, reduce unnecessary UE power consumption and provide seamless mobility between the two networks.  This contribution considers some of the scenarios necessary to achieve these objectives.
2. Discussion
Based on [1], the initial phase of the study item is to identify requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standards. The scenarios considered below will involve enhancements to the current system and the proper UE behaviours should be further analysed. 
2.1. General
For 3GPP/WLAN interworking, the operator could consider various deployment options.  In general, WLAN APs may be deployed in various locations.  For coverage extension, WLAN may even be deployed in areas where 3GPP access networks are not available. However, for 3GPP/WLAN interworking RAN2 should only focus on the scenario where WLAN is overlaid on the 3GPP system, regardless of whether the WLAN AP is co-located or not with any of the 3GPP nodes.  
Observation:
3GPP/WLAN interworking is only applicable for offloading whereby WLAN is within coverage of 3GPP systems.
2.2. WLAN AP Discovery

In Release 10 simultaneous network connections to multiple radio access technologies have been enabled by MAPCON, IFOM and non-seamless WLAN offload. To take this into account, the ANDSF framework [2] has been enhanced with the introduction of Inter System Routing Policies (ISRP), allowing the operator to provide policies based on the traffic exchanged by the UE. In Rel-11, the extensions to ANDSF and Inter-System Routing Policies (ISRP) provide to operators a better control of the network resources used for each application or IP flow.  As an example, the operator may indicate via ANDSF policies that IP flows which require a data rate above a certain threshold are to be sent over a given access. 

However, these network enhancements do not address the issue of UE power consumption for the purpose of offloading. Offloading provides the network with freed up resources for other UEs that cannot be offloaded to a WLAN AP. Offloading to a WLAN AP is also beneficial when the 3GPP radio or network is congested.  Although there are significant advantages for offloading from a network’s perspective, it should not be necessary to have both 3GPP radio and WLAN radio turned on at all times since it will cause excessive power consumption at the UE, esp. if WLAN APs are more widely deployed. This study item should consider scenarios directed towards power savings.  In particular, an efficient means for WLAN discovery to prevent the UE from searching for WLAN continuously when no WLAN AP is available to the UE. An efficient WLAN discovery mechanism may not assume the UE will have its WLAN client turned on at all times. Therefore, the selection of a UE for offloading to WLAN should also be carefully considered depending on the WLAN discovery mechanism.  Furthermore, the selection of a candidate UE for offloading to WLAN should not only be based on its relative proximity to a WLAN AP but also the appropriateness of the services suitable for WLAN due to backhaul latency. 
Proposal 1:
To improve UE's energy consumption, RAN2 should consider an efficient means for WLAN AP discovery.
2.3. Mobility
For interworking with WLAN, RAN2 should consider the services that may be suitable for offloading.  Due to the uncertainly in reliability and the potential increased latency associated with the backhaul used by the WLAN AP, some services e.g., VoIP may not be suitable for offloading whereas latency tolerant services would be ideal candidate for offloading.  Therefore RAN2 should consider the UE’s connectivity based on its active services.  To have an effective interworking between the two systems, UE’s behaviour for both inbound mobility to the WLAN and outbound mobility from the WLAN should be considered. Inbound mobility to the WLAN may be needed when the 3GPP network decides that the one or more of the UE’s active services should be offloaded to WLAN. Although UE’s active services are offloaded to WLAN, it is assumed that the UE will remain in IDLE on the 3GPP system, e.g., to receive incoming pages.  If the UE were to activate a new service that is not suitable for WLAN, RAN2 should consider procedures necessary for outbound mobility from WLAN to the 3GPP system.  RAN2 should further consider whether all services need to be transferred from the WLAN to the 3GPP system, or if only services not applicable for WLAN would be transferred to the 3GPP system.  UE’s power consumption should also be considered if it is necessary for UE to simultaneously connect with both systems.  

Proposal 2:
RAN2 should consider the UE's behaviour for both inbound mobility to WLAN and outbound mobility from WLAN.
3. Conclusion
This contribution described a few scenarios that should be addressed in this study item.  We have the following observation and proposals.
Observation:
3GPP/WLAN interworking is only applicable for offloading whereby WLAN is within coverage of 3GPP systems.  

Proposal 1:
To improve UE's energy consumption, RAN2 should consider an efficient means for WLAN AP discovery.
Proposal 2:
RAN2 should consider the UE's behaviour for both inbound mobility to WLAN and outbound mobility from WLAN.
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