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1 Introduction
Requirements to RAN solutions for the WLAN/3GPP Interworking in TR 37.834 [1] include 

·  Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery)
This contribution will give our views on solution directions and describe how the RAN network helps UEs for efficient WLAN discovery and power consumption improvement. 
2 Discussion
During the last RAN2 meeting, WLAN scanning and power saving were discussed. From the analysis from several companies [2][3], it can be observed that WLAN scanning is a waste of UE power. With the wide deployed WLAN APs, operators are willing that all the UEs open their WLAN functions all the time, which drains UE power too fast and reduces UE experience. Therefore, it is advisable to optimize UE WLAN scanning to achieve both WLAN network utilization ratio improvement and UE power saving. 
Since this SI discusses interworking between 3GPP network and operator’s WLAN network, we should only concentrate on how to optimize UE WLAN scanning for the APs deployed by operators or their partners. For UE scanning for private WLAN APs, it should restore to OS setting, i.e. both operator and user can turn on/off the WLAN function for scanning. If WLAN scanning is controlled by operator, some notice messages can be send to user to make sure that they want to turn on/off WLAN function to access to/leave from operator’s WLAN networks. Here we should only consider the WLAN scanning optimization for operators’ WLAN networks.
Proposal 1: RAN2 should only concentrate on the WLAN scanning optimization for operator deployed WLAN networks. 
In order to achieve better power saving performance, unnecessary scanning operation should be avoided. UEs can turn on their WLAN modules if they know the WLAN access opportunity, and reduce the chance of dispensable scanning as much as possible if there is no WLAN coverage nearby. As the WLAN APs are deployed by operator, it should be the network to trigger UE to turn on WLAN function and do WLAN scanning. An example of the procedure is shown in Fig.1. 
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Figure 1 Network trigger WLAN scanning for UEs

In WLAN scanning trigger, RAN can provide UE the information about WLAN to minimize UE power consumption. The information RAN could provide to UE is

· BSSID: Basic service set identifier.
· SSID: Service Set Identifier. 

· Domain Name List: Domain Name list element provides a list of one or more domain names of the entity operating the WLAN access network.
· Channel number: Indication of the target WLAN frequency
· Operating classes: Definitions of the different operating classes
Proposal 2: It should be the network to trigger UE to turn on WLAN function and do WLAN scanning.

In this procedure, there are general two open issues,

1) How the network send the indication to UE for WLAN scanning
2) How the network knows WLAN information and the time to indicate UE to turn on WLAN function for scanning

The following sections discuss these two problems. 

2.1 Network indication methods
With the information of WLAN APs located in its cell, RAN network can help users to turn on/off their WLAN functions to achieve benefit from traffic offloading and UE power saving. There are general two alternative ways, i.e. over common signaling or over dedicated signaling. 
2.1.1 Common signaling
The RAN delivers WLAN information to UEs through common signaling. A simple way is to introduce WLAN access indication into the system information. The content of this indication could refer to the working channel of WLAN AP, or the WLAN signaling quality, etc. If a UE detects this indication with WLAN information when it has entered the coverage of WLAN AP, this UE should active the WLAN scanning to access into WLAN AP as soon as possible for higher WLAN utilization. Otherwise, the UE should stop scanning operation if there is no WLAN AP nearby. 
The advantage of this mechanism is easy to implement and all the UEs in the RAN cell coverage will know how to adjust the scanning operation for power saving. Besides, broadcast signaling is available for both idle and connected state. 
If UE measurement report is utilized for RAN to achieve WLAN AP information, connected UE could give feedback about the information of the WLAN AP when receiving broadcast signaling to keep the accuracy of WLAN information.
Observation 1 Broadcast Signalling is a cell-oriented approach which is simple to realize and it is applicable for UEs in both Idle and Connected state.

2.1.2 Dedicated Signaling
Although dedicated signaling approach is only applicable for connected UEs, it can provide to a specific UE more accurate configuration. For instance, (e)NBs can send the RRC message which contains the WLAN SSID or WLAN channel information when a specific UE is located at the coverage of WLAN AP. 
Similarly, if UE measurement report is utilized for RAN to achieve WLAN AP information, feedback measurement information from UEs after receiving the dedicated signaling is helpful for the correctness of WLAN information. Moreover, RAN network could also help UEs configure different measurement periods for different connected UEs for power saving. Adjustments on measurement periods may depend on UE’s behavior, e.g. UE speed.
Observation 2 Dedicated Signalling approach can provide more accurate control for connected UEs for power consumption optimization.
2.2 Network awareness of WLAN APs 
To indicate UE that there are WLAN APs available, network should know well there are operator deployed WLAN APs around. In general, the information of WLAN network can be reached by RAN through the following two ways.
· OAM server with some semi-static WLAN information (e.g. location)

· UE measurement report containing SSID, channels, loading, etc.

The OAM method needs operators collect all the WLAN AP information in OAM first. Then, RAN can achieve the WLAN information when it needs. By this way, the WLAN information cannot vary too fast.
With UE measurement report, RAN can clearly know the WLAN information and predict the AP location. By UE report, the information can be updated up to time automatically. 
Proposal 3: RAN2 should study the methods by which RAN can be aware of WLAN information. 
3 Conclusion
In this paper, we analyzed the WLAN scanning optimization and power saving problems of WLAN and 3GPP RAN interworking. Based on the analysis, we have the following observations:
Observation 1 Broadcast Signalling is a cell-oriented approach which is simple to realize and it is applicable for UEs in both Idle and Connected state.

Observation 2 Dedicated Signalling approach can provide more accurate control for connected UEs for power consumption optimization.

The following proposals need to be discussion during RAN2 meeting.

Proposal 1: RAN2 should only concentrate on the WLAN scanning optimization for operator deployed WLAN networks. 
Proposal 2: It should be the network to trigger UE to turn on WLAN function and do WLAN scanning.

Proposal 3: RAN2 should study the methods by which RAN can aware of WLAN information. 
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