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1 Introduction

In the context of Rel-13 WI on WLAN-LTE interworking [1], RAN4 has to develop necessary requirements related to the measurement procedures being specified in RAN2.  
In this contribution we provide initial analysis regarding requirements related to WLAN measurement reporting. 
2 Existing WLAN related Requirements
In Rel-12 accuracy requirements for IEEE802.11 Beacon RSSI was defined. In Rel-12 this measurement is used by the UE for traffic steering between WLAN and LTE based on network configured thresholds. But the UE does not report the Beacon RSSI to the network. Therefore no reporting requirements for Beacon RSSI were defined in RAN4.  
3 Analysis of WLAN related Requirements in Rel-13
Measurement procedures related to WLAN measurement for enabling WLAN and LTE radio level integration are being discussed in RAN2 under the current Rel-13 WI [1]. The purpose of the new measurement procedures is to enable the UE to report WLAN measurement, which can be used by the network for traffic steering, mobility etc. 

The existing WLAN Beacon RSSI is expected to be the trigger to report the WLAN measurement related information to the network. The corresponding measurement reporting events are being discussed. But hitherto RAN2 has not yet agreed on exact measurement events. However RAN4 core and performance requirements are generic and not specific to any event. The specific events are used in RRM tests cases, which are developed after the requirements are finalized. 
Reporting requirements for Beacon RSSI:

In RAN4 the following reporting requirements are defined for any measurement report signalled by the UE to the eNB. 

· Periodic Reporting
· Event-triggered Periodic Reporting

· Event Triggered Reporting

Therefore in terms of RAN4 work the above stated reporting requirements also need to be developed for WLAN measurements (i.e. Beacon RSSI) under the assumption that all these reporting mechanisms are supported by RAN2 procedures. 

Beacon RSSI measurement period: 

In order to report the Beacon RSSI measurement to the network according to any of the above reporting mechanism the UE will have to first perform the Beacon RSSI measurement over certain measurement period (i.e. L1 measurement period). The reporting requirements involve the specification of this L1 period. 

RAN4 has to therefore specify also the measurement period of the Beacon RSSI. We suggest that RAN4 agrees on a tentative figure for the Beacon RSSI measurement period and send LS to IEEE 802.11 to seek their guidance and feedback on the RAN4 tentative performance figure.  
Analysis of Beacon RSSI measurement period: 

The Beacon RSSI is measured on beacons which are periodically transmitted by the WLAN access point. 
The vast majority of WLAN access points uses a default beacon transmission interval (T0) of 100 TU, where 1 TU = 1024 µs. Many implementations exist (mobile access points, access points for consumer electronics, WLAN repeater access points etc.) that even do not offer any user interface to define a transmission interval other than 100 TU. Therefore the typical beacon transmission period is 102.4 ms

Some WLAN capable UEs may use single shot measurement using single beacon transmission. However others may use averaging across multiple beacon transmissions. In any case the UE has to meet the Beacon RSSI accuracy requirements of ±5 dB as specified in [2].
In order to allow all possible implementations we suggest that Beacon RSSI measurement period is multiple of default beacon transmission intervals. Assuming 5 measurement samples, which are also typically used for LTE measurements (e.g. RSRP) and T0 = 102.4 ms, the Beacon RSSI measurement period correspond to 512 ms. The existing Beacon RSSI accuracy requirements defined in TS 36.133 based on [2] shall also apply over this measurement interval.  
· Proposal # 1: The Beacon RSSI measurement period is assumed to be 512 ms while assuming the existing measurement accuracy defined in IEEE Standard 802.11. 

· Proposal # 2: RAN4 sends LS to IEEE 802.11 to seek feedback on tentatively agreed Beacon RSSI measurement period.
4 Conclusions
In this paper we have provide initial analysis of RAN4 requirements related to WLAN-LTE radio integration and interworking. RAN4 needs to define reporting requirements for IEEE 802.11 Beacon RSSI in Rel-13. These requirements also involve measurement period of the Beacon RSSI measurement. We have also provided tentative performance figure. It is suggested to send LS to IEEE 802.11 to seek guidance on RAN4 agreed performance figure in order to complete this work in timely manner in Rel-13. The main proposals are:
· Proposal # 1: The Beacon RSSI measurement period is assumed to be 512 ms while assuming the existing measurement accuracy defined in IEEE Standard 802.11. 

· Proposal # 2: RAN4 sends LS to IEEE 802.11 to seek feedback on tentatively agreed Beacon RSSI measurement period.
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