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1 Introduction

RSRQ measurement based on DRS has been discussed in RAN1, and the agreement has been that ‎[1]:
· Following measurements are supported for DRS-based measurements

· For DRS-based RSSI measurement, 

· Discovery RSSI (DRSSI) is measured over all OFDM symbols in DL part of measurement subframes within DRS occasion

· For DRS-based RSRQ measurement, 

· DRSRQ = N×DRSRP/DRSSI, where N is the number of RB’s of the DRSSI measurement bandwidth.
RAN1 did not specify RSRQ measurement based on CSI-RS.

In this contribution we discuss RAN4 measurement requirements for RSRQ.
2 Discussion
Reference signal received quality (RSRQ) is defined as the ratio between the reference signal received power (RSRP) which is the desired signal power, and reference signal strength indicator (RSSI) which is an indicator of interference and noise. Legacy Rel-8 RSSI is measured over all REs in the OFDM symbols containing CRS, but within the same measurement bandwidth that was used for RSRP.
Since RAN1 has specified RSRQ measurements based on CRS in discovery signal, so RAN4 needs to define requirements for that. However the definition of RSSI is different in this case which means that the RSRQ in this case will be different.

In DRS context RSRQ measurement based on CRS has been specified and defined as DRSRQ = N×DRSRP/DRSSI, where N is the number of RB’s of the DRSSI measurement bandwidth, and DRSSI is measured over all OFDM symbols in DL part of measurement subframes within DRS occasion. Similar to the RSRP measurement requirements, there should be measurement requirement based on RSRQ.
RAN4 has decided that the side condition that was used for RSRP measurements based on DRS will be the same as the measurements based on legacy CRS (Es/Iot ( -6 dB). Also RAN4 agreed that the accuracy requirements of the DRS based RSRP measurement is the same as the accuracy requirements for the legacy RSRP measurements (absolute accuracy of intra-frequency RSRP measurements under normal condition is (6). Based on the side condition and the accuracy, the required L1 period for DRS based RSRP measurements was found.
One approach for RSRQ requirements would be to take the L1 period and side conditions as we found for DRS-based RSRP measurement, and based on that find the accuracy of the RSRQ. However since the definition of DRS based RSRQ is different than the definition of legacy RSRQ, we most likely end up having a different accuracy. This accuracy might not be enough to guarantee good mobility performance. It is therefore suggested to take another approach which is reusing same side condition (Es/Iot ( -6 dB) and accuracy requirements as for the release 8, and find the required L1 period based on that.
· Proposal: Measurement accuracy requirements and side conditions of the legacy RSRQ can be reused for DRS-based RSRQ, and requirements for measurement periods for DRS-based RSRQ are found based on the accuracy requirements.
3 Conclusions

In this contribution we discussed RAN4 measurement requirements for RSRQ based on CRS in discovery signal. It was proposed that  

· Proposal: Measurement accuracy requirements and side conditions of the legacy RSRQ can be reused for DRS-based RSRQ, and requirements for measurement periods for DRS-based RSRQ are found based on the accuracy requirements.
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