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1. Introduction
At RAN#58 meeting, a SI proposal on WLAN/3GPP radio interworking [1] was approved with the aiming to improve user experience, provide more operator control and better access network utilization and reduced OPEX. During the SI phase, three solutions including UE centric and network centric methods were identified, which can be found in [2]. At RAN#62 meeting, the corresponding WI [3] covering only the UE centric solution was approved after heated discussion.
In this paper and corresponding WID in [4], we propose to consider a new WI in Release 13 to further improve the network-controlled WLAN/3GPP radio interworking solutions in different scenarios based on solutions identified in Release 12. The target of the work is to further improve the user experience, power efficiency and system efficiency and enforce network-control capability.

2. Discussion
WLAN networks are increasingly becoming an integral component for operators around the globe to deliver broadband wireless services and offload traffic from their cellular networks. With the increasing number of operator-deployed WLAN APs, how to efficiently control WLAN networks to help cellular networks offload traffic are becoming more and more important.
During the SI phase of Release 12 WLAN/3GPP Radio Interworking, three candidate solutions were developed:

· Solution 1: RAN provides RAN assistance information to the UE through broadcast signalling (and optionally dedicated signalling). The UE uses the RAN assistance information UE measurements and information provided by WLAN and policies that are obtained via the ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE to steer traffic to WLAN or to RAN.
· Solution 2: The offloading rules are specified in RAN specifications. The RAN provides (through dedicated and/or broadcast signalling) thresholds which are used in the rules.
· Solution 3: The traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements (reported by the UE).
However, only UE centric method was considered in the WI phase, which did not have enough network control and access network utilization and also could not sufficiently increase the user experience and power efficiency. Also the UE centric method specified contains identified shortcomings that were not possible to address in Release 12 due to lack of time in RAN WG2.
Considering the short time period of Release 13, we propose to base the further network-controlled solutions on the solutions identified in Release 12 to introduce better WLAN/3GPP radio interworking considering the following aspects.
2.1 Possible Deployment Scenarios
There could be several possible deployment scenarios considering the different types of products, e.g.:
1. LTE eNB and WLAN AP are non-collocated and not connected.
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Fig.1 Scenario 1 
This will be the most common deployment scenario in years. Enhanced Rel-12 solution and solution 3 could be used in this scenario to provided network-controlled WLAN/3GPP radio interworking.
2. LTE eNB and WLAN AP are non-collocated and connected.
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Fig.2 Scenario 2
In these scenarios, enhanced Rel-12 solution and solution 3 could also be considered to further improve the user experience, power efficiency and system efficiency.
3. LTE eNB and WLAN AP are collocated.
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Fig.3 Scenario 3
In this scenario, enhanced Rel-12 solution and solution 3 could be used in this scenario to provid network-controlled WLAN/3GPP radio interworking.
2.2 Identified shortcomings in Release 12 work
During the work done for Release 12 on the UE centric solution, it was also identified that the agreed parameterization does not necessary result into desired off-loading performance. For example using only RSRP/RSRQ criteria is not well suited for the case that the WLAN AP is located very close to the LTE eNB (or even co-located), thus additional parameterization is seen beneficial to enhance the Release 12 solution performance. Further location of the LTE eNB may result to rather uneven off-loading percentages as shown in the example below with the LTE eNB being based closer to the other building, causing very un-even off-loading behaviour between the buildings even if the WLAN network was identical in those buildings.
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Fig.4 Example of off-loading performance
2.3 General Requirements

To ensure this further enhanced network-controlled WLAN/3GPP radio interworking be utilized in the real network by operators, some general requirements are needed:
· Improve user QoE 

· Improve system capacity and operator control

· Reduce WLAN network deployment and management costs

· Not worsen CN signalling 

· Co-exist with other WLAN/3GPP interworking solutions defined by RAN2, SA2 and CT1

· Avoid IEEE 802.11 specification impacts 

· Should not require WLAN-specific CN nodes and interfaces

3. Conclusions and Proposal

It is proposed to start the WI on further network-controlled WLAN-3GPP radio interworking for Release 13 in RAN#66.
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