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1. Introduction
In the last RAN plenary meeting (RAN#58), new study item proposal 'WLAN/3GPP Radio Interworking' has been approved. The objectives of the study item provided in the SID [1] are as follows:
	The objectives of the study are to evaluate LTE-WLAN and UTRA-WLAN interworking procedures addressing the issues above while improving seamless and non-seamless mobility. The study shall apply solely to WLAN APs deployed and controlled by cellular operators and their partners. The study shall cover both collocated and non-collocated H{e}NBs/eNBs/NodeBs and WLAN APs.
In a first phase:
· Identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.
In a second phase:
· Identify solutions addressing the requirements identified in the first phase which cannot be solved using existing standardized mechanisms, including:
· Solutions that enable enhanced operator control for WLAN interworking, and enable WLAN to be included in the operator’s cellular Radio Resource Management.
· Enhancements to access network mobility and selection which take into account information such as radio link quality per UE, backhaul quality, load, etc for both cellular and WLAN accesses
· Evaluate the benefits and impacts of identified mechanisms over existing functionality, including core network based WLAN interworking mechanisms (e.g. ANDSF).
Existing IEEE 802.11 specifications shall be taken into consideration in this study. On-going SA2 WLAN related study items and potential CN impact of the above enhancements shall be taken into account.



From the above objectives, we first need to identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms. For this, we may need to investigate existing standardized mechanisms especially in WLAN side. 
One possible approach of RAN level interworking could be the mobility load balancing, e.g. to provide WLAN load information through 3GPP for load balancing. In order to investigate it futher, we provide a brief overview of WLAN scanning procedure and the message format which may include WLAN load information. Based on the observations from the overview, we also provide proposals to move forward.

2. Discussion
[bookmark: _Ref345406582]2.1 Available WLAN load information in WLAN
Following message element can be provided in Beacon frames and Probe Response frames for WLAN load information by an AP (Access Point) in WLAN [2]:
· BSS Load element (may be included in Beacon/Probe Response frames)
[image: ]
Figure 1 BSS Load element format [2]
· Station Count: the total number of STAs (stations) currently associated

· Channel Utilization: the percentage of time, linearly scaled with 255 representing 100%, that the AP sensed the medium was busy, i.e.,


· Available Admission Capacity: the remaining amount of medium time available via explicit admission control
Based on the fields in BSS Load element, an UE may decide to connect to the AP.
2.2 WLAN scanning procedure
In section 2.1, we can see that WLAN AP can provide its load information depending on its capabilities, and the load information is transported via Beacon frames and Probe Response frames. Then, it is needed to identify when a STA can receive Beacon frames or Probe Response frames.
[image: ]
[bookmark: _Ref345406730]Figure 2 Establishing the IEEE 802.11 association [2]
Figure 2 shows the one example of authentication and association procedure in WLAN. In the beginning of authentication and association procedure, a STA needs to perform scanning to find neighbour APs and measure signal strength of the APs. The scanning can be done through passively monitoring Beacon frames or through active probing (shown in Figure 2).
The Beacon frame is the management frame which is transmitted periodically by an AP. When a STA operates in a specific WLAN channel, the STA can hear the Beacon frames from all APs which operate in the WLAN channel (FYI, a STA has no idea the received frame is data/management/control frame until decoding the WLAN MAC header). This scanning operation is called as passive scaning. Typical transmission periodicity of the Beacon frame is 102.4 msec.
The Probe Response frame is also the management frame, and is transmitted by an AP upon receiving the Probe Request frame from a STA (i.e. on-demand basis). When a STA wants to know neighbour APs, the STA may send the Probe Request frame to the broadcast destination address, with the SSID[footnoteRef:1], BSSID[footnoteRef:2] and optionally HESSID[footnoteRef:3]. Then APs which have a corresponding SSID/BSSID/HESSID respond with the Probe Response frame. This scanning operation is called as active scanning. The message format of the Beacon frame and the Probe Response frame is almost same while the Beacon frame can include Traffic Indication Map (TIM) element which is roughly similar to the Paging message in the 3GPP. [1:  SSID: service set identifier]  [2:  BSSID: basic service set identifier]  [3:  HESSID: homogenous extended service set identifier] 

While a STA scans neighbour APs, the STA receives the Beacon frames and/or the Probe Response frames, and also measures the signal strength of the AP simultaneously. In other words, when a STA performs measurements of signal strengths of neighbour APs, the STA can also obtain the WLAN load information without any additional efforts, as WLAN does not have multiple Physical Cell Identities (PCIs) as in LTE, and a STA requires decoding the frame to identify the sender of the frame.
Further, in order for (e)NB to provide WLAN load information, a new interface between WLAN AP and the (e)NB should be defined in 3GPP. However, with existing WLAN procedure, a STA (UE) can obtain the load information while scanning neighbour APs.
Proposal: (E-)UTRAN does not have to provide WLAN load information for the load balancing.

3. Conclusion
Proposal: (E-)UTRAN does not have to provide WLAN load information for the load balancing.
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