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1 Introduction
In RAN2 #87bis meeting, the topic of RSRQ enhancements was discussed. Subsequently, an email discussion was initiated on the RAN2 reflector to achieve some consensus on CRs for extended RSRQ value range and RSRQ definition [1]. One of the questions that was discussed (Question#3 in [1]) was whether separate UE capabilities is required to indicate UE support for (1) new RSRQ measurement without wider bandwidth and (2) new RSRQ measurement with and without wider bandwidth. In other words, RAN2 has to decide between the following two alternatives.
Alternative 1: 2 capability bits to indicate support for new RSRQ measurement with and without wider bandwidth.
Alternative 2: 1 capability bit to support new RSRQ measurement with the understanding that the UE supports new RSRQ with wider bandwidth if also supports wideband RSRQ measurement.
In this contribution we discuss some potential impact on RAN2 specifications, if Alternative 1 is chosen.
2 Discussion
[bookmark: _Toc350859416]During the email discussion reported in [1], most participating companies were of the view (in response to Question#4) that “we only introduce q-QualMinNewRSRQ for new RSRQ measurement with narrow bandwidth case, for the new RSRQ measurement with wider bandwidth (i.e., wideband RSRQ measurements), Qqualmin is derived as q-QualMinNewRSRQ – (q-QualMin – q-QualMinWB). No additional broadcast information is needed.” 
Moreover it was observed (Observation #3) that “For IDLE mode, based on“q-QualMinWB-r11” and/or “q-QualMinNewRSRQ”, the UE can know whether wideband RSRQ or new RSRQ type shall be used for WLAN RSRQ measurement”.
However, if Alternative 1 is chosen, then it is possible that a UE supports new RSRQ measurement over narrow bandwidth and wideband RSRQ measurement with legacy RSRQ definition, but not new RSRQ measurement over wider bandwidth. If the network broadcasts both q-QualMinWB and QualMinNewRSRQ, then in RRC IDLE mode, the UE has potentially two possible modes for performing RSRQ measurements, namely (1) new RSRQ measurement over narrow band or (2) legacy RSRQ measurements over wideband. 
Observation 1: With Alternative 1, UE behaviour for cell selection and cell re-selection in RRC IDLE for choosing the value of Qqualmin is not completely specified.
Since narrow band and wideband RSRQ measurements can differ significantly, we believe that the RSRQ measurement mode in RRC IDLE state must be unambiguously controlled by the network.
Proposal 1: If Alternative 1 is chosen, then the network should be able to specify which RSRQ measurement mode (as described above) is used by the UE for evaluating Qqualmin.
A similar ambiguity also exists when RSRQ measurement is used for 3GPP/WLAN interworking. Here again, if a UE cannot simultaneously perform wideband RSRQ and new RSRQ measurements, then such a UE can perform two different RSRQ measurements. In the current version of the CR circulated by Huawei on the RAN2 reflector [2], the WLAN-OffloadConfig IE has “low” and “high” versions of four different RSRQ thresholds, namely, thresholdRSRQ-Legacy-r12, thresholdRSRQ-AllOFDM-Symbols-r12, thresholdRSRQ-WB-r12, and thresholdRSRQ-AllOFDM-SymbolsWithWB-r12. Now, as before, consider a UE that supports new RSRQ measurement over narrow bandwidth, and wideband RSRQ measurement with legacy RSRQ definition, but not new RSRQ measurement over wider bandwidth. Assuming the network broadcasts both q-QualMinWB and QualMinNewRSRQ, then in RRC IDLE mode, such a UE may either use thresholdRSRQ-AllOFDM-Symbols-r12 or thresholdRSRQ-WB-r12. Note that there is no ambiguity in RRC CONNECTED state since the network is aware of UE capability and can configure the desired RSRQ measurement type.
Observation 2: With Alternative 1, UE behaviour for WLAN/3GPP interworking in RRC IDLE for choosing which RSRQ threshold (and consequently RSRQ measurement) to use is not completely specified.

In this case too, we believe that it is desirable for the network to fully control which kind of RSRQ measurement is performed by the UE for WLAN offload purposes.

Proposal 2: If Alternative 1 is chosen, then the network should be able to specify which RSRQ measurement mode (as described above) is used by the UE for WLAN/3GPP interworking.

We believe that the additional specification impact of choosing Alternative 1, as described above, should be taken into account.

Proposal 3: RAN2 is requested to take into consideration the additional specification impact of Alternative 1 while deciding between Alternative 1 and Alternative 2 for UE capability.
3 Conclusion 
In this contribution, we addressed the impact of UE capability for RSRQ enhancements on UE behaviour in RRC IDLE mode. We made the following observations.
Observation 1: With Alternative 1, UE behaviour for cell selection and cell re-selection in RRC IDLE for choosing the value of Qqualmin is not completely specified.

Observation 2: With Alternative 1, UE behaviour for WLAN/3GPP interworking in RRC IDLE for choosing which RSRQ threshold (and consequently RSRQ measurement) to use is not completely specified.

Based on these observations, we proposed: 

Proposal 1: If Alternative 1 is chosen, then the network should be able to specify which RSRQ measurement mode (as described above) is used by the UE for evaluating Qqualmin.

Proposal 2: If Alternative 1 is chosen, then the network should be able to specify which RSRQ measurement mode (as described above) is used by the UE for WLAN/3GPP interworking.

Proposal 3: RAN2 is requested to take into consideration the additional specification impact of Alternative 1 while deciding between Alternative 1 and Alternative 2 for UE capability.
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