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1 Introduction

RAN1 has sent LS [1] on the small cell on/off mechanism. Summary of the RAN1 agreements and conclusions:
· No new idle mode UE behavior for R-12

· For intra-/inter-freq. RRM measurement, at least DRS-based RSRP measurements are supported

· Rel-12 discovery procedure is configured only for RRC_CONNECTED UEs

· Network assistance related to at least timing associated with discovery measurement is provided to UEs for Rel-12 discovery procedure
· For RRM measurement
· The signal should be able to achieve comparable RSRP measurement performance to legacy CRS-based RSRP for all detectable small cells
To be discussed and decided
· Specify UE monitoring behavior when DRS(s) is configured for a UE, e.g., 

· Whether DRS can be transmitted when cell is on

· Under what condition(s) UE measurements are based on DRS, and/or CRS

· Whether (and how) cell On/Off states explicitly informed to UE

Based on these understanding, this paper discussed the DRS RRM measurement.
2 Discussion

As illustrated in Fig. 1, if a cell is Off, DRS is periodically transmitted, e.g. on RBs in one subframe per DRS cycle. For intra-frequency measurement, UE is needed to measurement at least one subframe per DRS cycle. For inter-frequency measurement, offset is configured among the DRS of different frequencies for UE retuning. 

The DRS configuration, i.e. network assistance at least on the timing (cycle and offset), is signaled to UE in connected mode. And it should be part of the measurement configuration. Similar to measurement gap, but it is frequency specific. 
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Figure 1 Small Cell status and UE status

Proposal 1:
DRS configuration is signaled as part of MeasConfig and frequency specific. The configuration includes at least DRS cycle and offset.
It is FFS DRS configuration would be at the level of MeasConfig or measObject.
When a cell supports on/off mechanism, it transmits DRS. If DRS configuration is signaled to the UE, it performs RRM measurement based on DRS. 

RAN1 has not yet decided whether DRS would be also transmitted when the cell is on. From UE point of view, it is preferred that the UE does not need to switch between DRS and CRS based on cell on/off status since such switch could potentially cause ping-pong due to the uncertainty between different measurement, e.g. a cell is better in CRS measurement but worse in DRS measurement.
Therefore, it is proposed that UE performs DRS measurement as long as DRS configuration is signaled to the UE. 
Proposal 2:
If DRS measurement configuration is signaled, UE performs DRS RRM measurement for the frequency. 

Then the question is whether UE has to perform CRS based measurement when the cell is on. To avoid potential ping-pong between DRS and CRS measurement, it is proposed that UE shall stop CRS measurement if DRS configuration is received. For Events with absolute threshold, RRM can work with DRS only measurement.
However, there is potential problem for Event with relative threshold, i.e. inter-frequency comparison. In general, DRS is designed to achieve comparable RSRP measurement performance to legacy CRS-based RSRP. But there may be difference on the RSSI calculation (FFS in RAN1). If there is difference, the possible consequence is the DRS-RSRQ of SCG cannot be compared with CRS-RSRQ of MCG. If that’s the case, Event A3 and A6 might need further clarification.
Proposal 3:
If DRS measurement configuration is signaled, UE stops CRS RRM measurement for the frequency.
Proposal 4:
FFS on DRS-RSRQ/CRS-RSRQ comparison.
For small cell in OFF state, RRM measurement is solely based on DRS. DRX can also be configured to the UE, since DRX is UE specific and it is not always possible to align with the frequency specific DRS. To guarantee the measurement performance, it is proposed UE wakes up for the DRS measurement if DRS configuration is signaled.
Proposal 5:
If DRS measurement configuration is signaled, UE performs DRS measurement regardless of DRX.

3 Conclusion
It is proposed that discuss and agree on the following proposals:
 Proposal 1:
DRS configuration is signaled as part of MeasConfig and frequency specific. The configuration includes at least DRS cycle and offset.
Proposal 2:
If DRS measurement configuration is signaled, UE performs DRS RRM measurement for the frequency. 

Proposal 3:
If DRS measurement configuration is signaled, UE stops CRS RRM measurement for the frequency.

Proposal 4:
FFS on DRS-RSRQ/CRS-RSRQ comparison.
Proposal 5:
If DRS measurement configuration is signaled, UE performs DRS measurement regardless of DRX.
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