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1. Introduction
RAN4 agreed to introduce a new RSRQ measurement method in which all OFDM symbols are used for measuring RSSI. RAN2 is asked to specify the signalling required for this new method [1]. According to their LS, the signalling impact for the connected mode operation looks straightforward as follows [1]:
· A “BOOLEAN” indication in MeasConfig for UE to measure RSRQ with the new method which is applicable to all the configured E-UTRA carriers.

· A UE capability for the new RSRQ measurement method.
In contrast, RAN2 work for the idle mode operation is not clear although the LS informs about the idle mode support for both intra and inter-frequency measurements. This paper attempts to clarify the specification impact for the idle mode.
2. Discussion
2.1. Parameters signalled for new RSRQ measurements
For UE in the idle mode, just using the new measurement method does not bring any benefits if the same cell (re)selection parameters are applied for the UE using the legacy method. There would be a case that the UE supporting this new method experiences less coverage compared with the legacy UE, i.e., detecting out of coverage earlier due to the characteristic that the new method can measure more accurate RSSI. To obtain the benefits, the cell (re)selection parameters should be able to be tuned for the new RSRQ measurement. This is similar to what was done for the wideband RSRQ measurements introduced in Rel-11. For wideband RSRQ measurements, the network broadcasts additional Qqualmin with the same value range as the Rel-9 Qqualmin in both LTE and UMTS [2, 3]. Subsequently, the same signalling support can be envisaged for the new RSRQ measurement. The following is proposed:
Proposal 1:
For both LTE and UMTS, the network broadcasts additional Qqualmin for idle mode support of the new RSRQ measurement with the same value range as the Rel-9 Qqualmin.
RAN4 also agreed to extend the value range of RSRQ from Rel-12 [4]. It is motivated by the introduction of advanced UE receiver with which the UE can receive and decode the data even in the lower RSRQ region. This extension might be related to the new RSRQ measurement. However, it is not clear from their LS whether supporting such a lower range (up to -34 dB) is needed for the idle mode. Further clarification is needed if the extension of RSRQ range should be applied for Qqualmin.
2.2. Simultaneous use with wideband RSRQ measurements
In conjunction with wideband RSRQ measurements, there is a use case that the network wants to use both the wideband RSRQ measurement and the new RSRQ measurement method at the same time. For the UE supporting either of them, the UE behaviour in the idle mode is obvious. On the other hand, if the UE supports both the features, it is worthwhile discussing the way to enable them simultaneously. The following alternatives can be considered:
Alternative 1:
Broadcast additional Qqualmin for the simultaneous use of the new RSRQ measurement and wideband RSRQ measurements.
Alternative 2:
For the simultaneous use, broadcast an offset value to either q-QualMinWB or q-QualMin for the new RSRQ measurement.
Alternative 3:
Qqualmin for the simultaneous use is derived from the available Qqualmins (e.g., q-QualMinNewRSRQ – (q-QualMin – q-QualMinWB)).

Alt.1 is a straightforward extension from Proposal 1 and the way for wideband RSRQ measurements. Alt.2 and 3 are intended for the broadcast overhead reduction. In Alt.2, the UE derives Qqualmin for the simultaneous use by the broadcast offset + q-QualMin (or q-QualMinWB). Alt.3 assumes that the difference between q-QualMin and q-QualMinWB is the same for the new RSRQ measurement method. The delta is of the two thresholds is added to Qqualmin for the new RSRQ measurement (e.g., q-QualMinNewRSRQ). Given that the network has to broadcast at least two additional Qqualmins for the simultaneous use, the overhead reduction is deemed as necessary. In that sense, Alt.3 is desirable as there is no additional signalling. Therefore, the following is proposed:
Proposal 2:
For the simultaneous use with wideband RSRQ measurements, Qqualmin is derived from the available Qqualmins in the broadcast.

3. Summary and proposal
This paper tried to clarify the RAN2 specification impact on the new RSRQ measurement method for the idle mode. In conclusion, the following were proposed:
Proposal 1:
For both LTE and UMTS, the network broadcasts additional Qqualmin for idle mode support of the new RSRQ measurement with the same value range as the Rel-9 Qqualmin.
Proposal 2:
For the simultaneous use with wideband RSRQ measurements, Qqualmin is derived from the available Qqualmins in the broadcast.
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