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1
Introduction 
RSRQ enhancement related issues were discussed in the email discussion [87bis#12][Joint/TEI12]. Wideband RSRQ and/or New RSRQ measurement for 3GPP/WLAN radio interworking were also considered when evaluating the rules in TS 36.304. The remaining issue is how to set RSRQ thresholds as raised in [87bis#12][Joint/TEI12], especially for IDLE mode:

Issue 2: The measurement result based on new RSRQ type and/or wideband RSRQ will be different from the one based on legacy RSRQ. How to handle the WLAN RSRQ threshold?

For IDLE mode, the UE may know whether new RSRQ/wideband RSRQ shall be used based on“q-QualMinWB-r11” and/or “q-QualMinNewRSRQ” for RSRQ measurement. However, how does the network set RSRQ thresholds in SIB17 without knowing the UE capability? One alternative is given in the email discussion:
· Alternative 3: Qqualmin is introduced in RAN-assisted WLAN interworking RSRQ criteria to compensate for used RSRQ measurement type as:
· RSRQmeas – Qqualmin < ThreshServingOffloadWLAN, LowQ; 
· RSRQmeas – Qqualmin > ThreshServingOffloadWLAN, HighQ;
A compensation, e.g., Qqualmin, can be introduced for different RSRQ measurement types. However, Qqualmin used for the compensation may rasie some concerns. In this contribution, we will give our analysis on the setting of the compensation for different RSRQ measurement types. In this contribution, we will further analysis the case of release and application of the dedicated thresholds.
2 Discussion
Based on the contributions [1-5], we can know that the different RSRQ measurement types can result in significantly different results it means that two different UEs may behave differently given the same radio environment just because they are applying different RSRQ-measurement types. The new defined RSRQ and the wideband RSRQ can result in 3~5 dB differences in the measured RSRQ compared to that based on legacy RSRQ definition.
For the wideband RSRQ, from RAN4’s LS [6], measurement Bandwidth information can use existing parameter AllowedMeasBandwidth defined in TS 36.331 to inform UE about allowed measurement bandwidth. But, the actual measurement bandwidth is up to UE implementation. The actual measurement bandwidth may depends on UE’s capability and power. A wider measurement bandwidth would introduce much power consumption. Consequently, different measurement bandwidth results in varied RSRQ [2]. For the new RSRQ measurement, the RSRQ measurement method where the RSSI computation is done over the all OFDM symbols in a subframe [7]. In [3], system level simulation results show that cell load has impact on the measured RSRQ.

Obviously, RSRQ measurement types of RRC_IDLE UEs should be considered when setting the RSRQ thresholds for evaluating the rules in TS 36.304. However, RSRQ measurement types of RRC_IDLE UEs are unknown to the network. We also note that the accuracy of RSRQ measurement is important since it may have impact on the performance of 3GPP/WLAN radio interworking or the usage of WLAN.
Observation: The accuracy of RSRQ measurement is important when evaluating the rules in 3GPP/WLAN radio interworking.
In order to meet the UE’s capability, one alternative is to provide a compensation for different RSRQ measurement types, such as Qqualmin. However, Qqualmin is designed for many pruposes, e.g., cell reselection, coverage, and RLF rate. In addition, the RSRQ measurement type which the UE implements may vary the measurement results. Therefore, a compensation or an offset should be given for interworking purposes.
The network can choose a reliable RSRQ measurement type, e.g., wideband RSRQ plus legacy RSRQ measurement, as the baseline to set the RSRQ thresholds. A set of compensation or offset to the baselise is provided to UEs. When evaluating the rules for interworking purposes, UE can apply the compensation or the offset in the RSRQ criteria based on the RSRQ measurement type which UE implements. Besides, the allowed measurement bandwidth or the actual measurement bandwidth can be considered when configuring a set of compensation or offset. The RSRQ criteria to compensate for used RSRQ measurement type can be modified as:
· RSRQmeas – Offset < ThreshServingOffloadWLAN, LowQ; 
· RSRQmeas – Offset > ThreshServingOffloadWLAN, HighQ;
Since the RSRQ thresholds and the set of compensation or offset are all implemented by the network, the network can have more control to expect the performance of 3GPP/WLAN radio interworking or the usage of WLAN. The configuration of the set of compensation or offset is much adjustable for the network. The granularity of the compensation or the offset can be also fine and dynamically configured if the network considers that the compensation or the offset is necessary for the accuracy of RSRQ measurement. Furthermore, signalling overhead would be minor because a new SIB (i.e., SIB17) is introduced for interworking purposes. In summary, only two thresholds (ThreshServingOffloadWLAN, LowQ and ThreshServingOffloadWLAN, HighQ) based on the RSRQ measurement type which is the network preference or the most reliable and accuracy RSRQ measurement are necessary. And, a set of compensation or offset is provided to UEs to compensate the measurement result of the RSRQ measurement types which UE performed.

Proposal: A set of compensation or offset is introduced in RSRQ criteria to compensate for used RSRQ measurement type.
3
Conclusions
In this contribution, we discuss about the RSRQ threshold evaluation criteria for different RSRQ measurement types. We conclude with the following proposal:
Proposal: A set of compensation or offset is introduced in RSRQ criteria to compensate for used RSRQ measurement type.
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