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1 Introduction

RAN2 is developing procedures which use WLAN measurements for access network selection and traffic steering between 3GPP and WLAN, which includes E-UTRAN-WLAN and UTRAN-WLAN radio interworking. The procedures are being introduced in TS 36.304 and TS 25.304 for E-UTRAN-WLAN and UTRAN-WLAN radio interworking respectively. 
In this paper we analysis the measurement requirements of WLAN measurements used for 3GPP-WLAN radio interworking. The corresponding WLAN measurement accuracy requirements need be introduced in RAN4 specifications TS 25.133 and TS 36.133 as per RAN decision [1-2]. 
2 Background: 3GPP-WLAN Radio Interworking
According to the latest version of RAN2 CRs, the procedures related to access network selection and traffic steering between UTRAN and WLAN [3], and between E-UTRAN and WLAN [4], are being defined in RAN2 specifications in Release 12. These procedures are applicable in all RRC states in LTE and UMTS. 
For such radio interworking RAN2 considered the WLAN measurements called RCPI and RSNI as per IEEE 802.11 standard [5]. But according to the latest IEEE agreement, which is also communicated to 3GPP via LS, the Beacon RSSI is used as a metric for signal strength [6-7]. The Beacon RSSI measurement and corresponding accuracy requirements were also agreed [8]. 

It should be noted that UE does not report any WLAN measurement to UMTS or LTE network. Instead the access network selection and traffic steering are performed by the UE autonomously based on pre-defined procedures and configurable thresholds. 

3 3GPP-WLAN Radio Interworking related Requirements
During the last RAN#64 meeting RAN4 was tasked to define accuracy requirements for WLAN measurements: RCPI and RSNI [1-2]. However given the latest agreement in IEEE regarding the use of Beacon RSSI as a signal strength measurement, we believe RAN4 should define accuracy for Beacon RSSI rather than for RCPI and RSNI. 
The following is the text of the agreed changes [8] for defining Beacon RSSI:
10.45 Beacon RSSI

Upon receiving a Beacon frame, a STA measures the received signal strength of the Beacon frame (dot11BeaconRssi).  If the Beacon frame is received using multiple receive chains, the Beacon RSSI is averaged in linear domain over all active receive chains.  The Beacon RSSI is reported in dBm.  When operating in frequency bands below 6 GHz, the Beacon RSSI has an accuracy of ± 5 dB (95% confidence interval) within the specified dynamic range of the receiver.  Beacon RSSI may be averaged over time using a vendor specific smoothing function.
The above changes are to be introduced in IEEE 802.11 standard [5]. The text contains the Beacon RSSI measurement definition as well as the required accuracy (i.e. ± 5 dB). The measurement is performed on the Beacon frame of the WLAN. The Beacon RSSI accuracy requirements need to be introduced in Release 12 of TS 25.133 for UMTS-WLAN radio interworking and in TS 36.133 for LTE-WLAN radio interworking. The Beacon RSSI accuracy in 3GPP specifications should be defined by referring to the IEEE 802.11 specification which would contain the Beacon RSSI. 
Although RAN2 procedures on 3GPP-WLAN radio interworking using WLAN measurements are applicable in all RRC states (RRC_IDLE and RRC_connected in LTE and CELL_DCH, CELL_FACH, idle, CELL_PCH and URA_PCH in UMTS), but measurement accuracies in RAN4 specifications are applicable only in connected states. Therefore the Beacon RSSI accuracy requirements are to be defined in RRC_connected state for LTE-WLAN in TS 36.133 and in CELL_DCH and CELL_FACH states  for UMTS-WLAN in TS 25.133
The corresponding CRs in [9] and [10] are provided for TS 36.133 and TS 25.133.  
4 Summary
The measurement requirements of WLAN measurements which are used for 3GPP-WLAN radio interworking has been analyzed. According to the latest agreement in IEEE, a WLAN measurement called Beacon RSSI and its accuracy requirements have been recently agreed. It has therefore been proposed that RAN4 defines accuracy for Beacon RSSI in TS 25.133 and TS 36.133 for UMTS-WLAN radio interworking and LTE-WLAN radio interworking respectively.
The proposed accuracy requirements in TS 36.133 and TS 25.133 that are based on IEEE agreed changes are provided in the CRs [9-10].
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