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1. Introduction
For the future small cell deployment scenario, RSRQ measurement is essential for UE’s cell association selection between Macro cell layer and small cell layer or among different small cell layers. For small cell performing small cell on/off, the small cell without any traffic load can go into OFF state and only transmits periodic discovery signal. Thus DRS based RSRQ should be supported in order to facilitate small cell on/off. 
In RAN1#76, the following agreements on small cell discovery were reached.
Agreement:
· For RRM measurements, support DRS-based RSRQ-like measurements

· Details are FFS

In this contribution, we discuss DRS based RSRQ measurement and give our proposal on DRS based RSRQ measurement resources and definition.
2. Discussion
DRS based RSRP can be directly measured in the DRS REs just as the current cell common reference signal based RSRP measurement. However, DRS based RSRQ can’t be defined by directly reusing existing RSRQ. In small cell on/off scenario, small cells in OFF state only transmit DRS and there is no PDSCH transmission for these small cells. Therefore if DRS-RSRQ is measured in OFDM symbols including DRS, the DRS power of the OFF state small cells will be included into the measured RSSI such that the interference will be overestimated and the real interference condition in most of the subframes in the small cell layer can’t be correctly reflected. Especially when DRS takes most or all of the resources elements in the measured bandwidth, there will be no obvious difference between the measured RSRQ when the small cell cluster is of high traffic load and when the small cell cluster is of  low traffic load. To solve this problem, it is proposed for DRS based RSRQ measurement, RSSI should be measured in OFDM symbols in DRS subframe without DRS transmissions, or RSSI can be measured in subframes not containing DRS transmissions.
Proposal 1: For DRS based RSRQ measurement, RSSI should be measured in OFDM symbol or subframe not including DRS.
Note that the existing RSSI comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc[1]. So, if RSSI is measured in OFDM symbol or subframe not including DRS, the DRS power of co-channel serving is not included thus it should be added to the measured RSSI such that the total RSSI can be consistent with the current RSSI definition. Therefore, DRS RSRQ shall be defined as DRS_RSRQ = DRS_RSRP/ (RSSI+ DRS_RSRP). Note by this definition, the problem that larger dynamic range could be for DRS RSRQ, compared with legacy RSRQ as discussed in [2] can be avoided. 
Proposal 2: DRS_RSRQ is defined as DRS_RSRP/ (RSSI+ DRS_RSRP), where RSSI is measured in OFDM or subframe not including DRS.

3. Conclusion

In this contribution, we discuss DRS based RSRQ measurement and for DRS based RSRQ measurement resources and definition, and we have the following proposals:
Proposal 1: For DRS based RSRQ measurement, RSSI should be measured in OFDM symbol or subframe not including DRS.

Proposal 2: DRS_RSRQ is defined as DRS_RSRP/ (RSSI+ DRS_RSRP), where RSSI is measured in OFDM or subframe not including DRS.
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