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1. Introduction

In the email discussion [81bis#11] after RAN2#81bis meeting, a list of open questions regarding WLAN scanning and power consumption was provided. One of the questions is that:
	Issue 3 – WLAN access network discovery assistance information

What WLAN discovery assistance information the network may provide in IDLE and CONNECTED modes?


In this contribution, we give our detailed analysis, and hope the listed three solutions can be captured in the TR37.834.
2. Discussion
2.1 ANDSF function in AP discovery
Access Network Discovery and Selection Function (ANDSF) is being defined in [1] to provide necessary network discovery and selection assistance data to the mobile nodes for multi-access network scenarios. The information provided by ANDSF contains Inter-System Mobility Policy (ISMP) and Inter-System Routing Policy (ISRP) as well as access network discovery information, of which access network discovery information depicted in figure1 below is used to assist the UE performing the access network discovery.  
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Figure1: Discovery Information Tree [from 3GPP TS 24.312]

For example, for the UE performs WLAN discovery in the area where 3GPP network information is known to the UE, the AccessNewtorkArea in fiugre1 is used to define the location for WLAN in term of 3GPP location. Only when UE enters the correlate 3GPP location, the UE could start to scan WLAN for access to avoid always on WLAN detecting. Currently the 3GPP location could be provided in cell level.
Observation1: the ANDSF server could provide the WLAN location information in term of 3GPP Cell to the UE.
2.2 Issues of Power consumption in AP scanning/discovery

· Issue1 : Ineffective WLAN scanning due to the uncertainty of WLAN coverage
For the UE without ANDSF discovery information, to get available WLAN AP information, the only approach is to scan WLAN continuously. This means unnecessary efforts and waste of power especially in areas where operation’s WLAN is not deployed. For the UE with ANDSF discovery information, the UE could reduce the scanning efforts according the information getting from 3GPP cells. However, even if the WLAN location is provided to the UE at 3GPP cell level, 3GPP macro cell coverage is much larger than typical WLAN coverage so the UE may still perform continuous WLAN scanning while out of the WLAN coverage area.
· Issue2 : Ineffective WLAN scanning due to the uncertainty of WLAN working channel 
There are several frequency bands for WLAN (e.g. 2.4 GHz, 5 GHz) with a large number of frequency channels in each band. The UE needs to scan on each band repetitively to get all available WLAN AP information. However, usually, not all the channels are deployed by the operator in a specific area, therefore it is waste of power to search all the possible channels in WLAN scanning.
· Issue3 : Ineffective WLAN association procedure due to the uncertainty of WLAN authorization
Since the spectrum for WLAN is free to use, many non-operator deployed APs may be identified by UE in scanning procedure, and the UE may attempt to associate to some of the APs for internet access. However, the UE association procedures to non-operator deployment are useless but resulting in wasting of power and worsening of user experience.
· Issue4 :Ineffective WLAN scanning due to the uncertainty of beacon timing
In the passive scanning mode in WLAN, the Beacon frame is transmitted by the WLAN Access Point periodically. The UE will need to listen on a WLAN channel at least one beacon frame periodicity (typically around 100ms) to receive all the possible beacons on the channel. In the worst case a whole beacon frame periodicity is needed to receive the beacon frame for a specific WLAN AP (assuming that no timing info is known to the UE). The scanning procedure will consume significant power as the UE needs to receive and decode all possible frames until the beacon frame is received.
Proposal 1: Study the solutions addressing the 4 identified issues in section 2.2 to improve power consumption
2.3 Enhancements in AP scanning/discovery

· Assist the UE for WLAN coverage detection
To address issue 1 of the ineffective WLAN scanning in absent of WLAN coverage, the RAN could provide additional information to UE to reduce the chance of unnecessary scanning.
In the study of small cell discovery/identification, several potential solutions are addressed [2], in which fingerprint, location information, and measurement report are used. We can apply the same principle here.
For idle UE, the reference RF fingerprints info could be broadcast so that the UE could start to scan only in the area where the measured RF signals for reference cells matches with the reference RF fingerprints info.  
For connected UE, the RAN could detect the WLAN proximity for the UE based on location information or a fingerprint based on the signal levels of neighbouring (3GPP) cells that UE experience while connected to WLAN.  Once WLAN proximity for the UE is detected, the RAN could indicate to UE to start WLAN scanning. 
· Provide WLAN related channel and identity info to UE
To address the issue2 and isssue3 discussed in section 2.2, the RAN could provide additional WLAN info to UE, the identified parameters could be WLAN channel info and WLAN BSSID/SSID info so that the UE could only consider the channel and BSSID/SSID specified by the RAN to avoid unnecessary scanning and decoding procedure. 
· Provides beacon frame timing to UE
  If RAN maintains the beacon frame timing of APs in its coverage, Thus RAN could send the beacon frame timing to UE as depicted in figure 2. In the scanning procedure, the UE scans corresponding AP at particular time indicated in the beacon frame timing.
The beacon frame timing in RAN can be configured e.g. by OAM.
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Figure 2 beacon frame timing distribution 

Proposal 2: RAN2 is kindly asked to discuss and capture the above three solutions for WLAN scanning/discovery enhancement in the TR.
3. Conclusion
In this contribution, we generally discussed the possible issues for power consumption in WLAN scanning/discovery and analysed the potential enhancements for AP scanning/discovery. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: Study the solutions addressing the 4 identified issues in section 2.2 to improve power consumption.
Proposal 2: RAN2 is kindly asked to discuss and capture the above three solutions for WLAN scanning/discovery enhancement in the TR.
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