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1 Introduction

Based on the email discussion [2], this paper further discussed DRS RRM measurement. 
2 Discussion
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Figure 1 Small Cell status and UE status

After email discussion, we have reached at least following common understanding:

· DRS periodically transmitted on specific RBs in one subframe per DRS cycle without the need to be aware of a “cell state”. So, from a cell point of view, once start to transmit DRS, it is always transmitted until the feature is turned off.

· From a UE point of view, if the network configures the UE with DRS measurement configuration, the UE can perform DRS measurement without the need to be aware of a “cell state”.
From R1 LS [1], DRS has PSS/SSS/CRS, optionally CSI-RS. For CRS measurement, separate configuration shall be defined for CRS measurement on DRS (D-CRS). The new configuration for D-CRS would largely reuse the current architecture, with the addition of DRS assistance information, e.g. DMTC (DRS measurement timing configuration). 
2.1 CRS measurement RSRP

In general, DRS is designed to for small cell detection, it can achieve comparable RSRP measurement performance to legacy CRS-based RSRP given the proper configuration, e.g. DMTC. It can be configured independently for small cell detection only.
From performance point of view, it is not clear how will R4 defines the requirements for D-CRS, e.g. whether depends on DMTC or combine with CRS. If the D-CRS requirement is not different from CRS, then it is sensible to have common configuration for CRS and D-CRS measurement, i.e. CRS and D-CRS measurement are treated equally in RRM measurement, e.g. L3 filtering. This working assuming may need to be revisited if R4 has a different opinion.
Proposal 1:
R2 assumes CRS measurement on legacy CRS or D-CRS are the same.
For serving frequencies, if DRS is frequent enough, D-CRS measurement for RRM can replace legacy CRS measurement. Then, there is no need for UE to measure both CRS and D-CRS RRM in parallel.
The small cell on/off would also impact CRS measurement. Since a cell would stop CRS transmission when it is in DTX state, there is no reason for a UE to continue CRS measurement. If R1 decides to have fast PHY switch, then UE has a reliable way to know whether a small cell is on or off, UE can also stop CRS measurement. 

Therefore, it is proposed that UE can stop CRS measurement, either autonomously or by network configuration.
Proposal 2:
For serving frequencies, it is proposed that UE can stop measurement on CRS if measurement on D-CRS alone can meet the requirement.
For inter-frequency measurement on non-serving frequencies, since RRM measurement on legacy CRS is not reliable due to fast PHY switch, it is proposed that the UE can completely rely on measurement on D-CRS.
Proposal 3:
For non-serving frequencies, it is proposed that UE can only rely on measurement on D-CRS for CRS measurement.

For inter-frequency measurement, measurement gap is configured if needed. The current measurement gap cycle is 40 or 80 ms, R1/4 will decide if new cycle is needed. Regardless of whether there is new gap, in UE point of view, it is desirable to have aligned gap and DRS. Network is responsible to make sure such alignment.
Proposal 4:
Measurement gap configuration shall align with the DRS configuration.

2.2 CRS measurement RSRQ

R1 is still discussing whether CRS RSRQ is comparable with D-CSR RSRQ. There is difference on the RSSI calculation and the possible consequence is the D-CRS RSRQ cannot be compared with CRS RSRQ. If that’s the case, Event A3 and A6 might need further clarification.
One alternative is to avoid such comparison, i.e. CRS RSRQ only compares with CRS RSRQ, D-CRS RSRQ only compares with D-CRS RSRQ. From R2 point of view, it is proposed to have the option to have separate configuration with indication for such restriction. 
Proposal 5:
It is proposed to have the possibility to have separate configuration for D-CRS RSRQ and CRS RSRQ.
For the measurement report, the bottom line is network should be able to know whether the trigger is due to CRS or D-CRS measurement.

It is not clear yet whether there will be L1 signaling for small cell on/off or UE has to detect cell state on its own. Furthermore, it is not clear whether a serving cell would always have the information whether the neighbor small cell is ON or DTX, e.g. from X2 interaction. We think such information would be useful for network RRM. And if there is no reliable information for eNB, UE might needs to provide such report. However, there is also a question whether UE can reliably know whether a small cell is in on/off sate. Such discussion highly related to R1 conclusion, therefore, it is proposed to wait for R1 further information.

Proposal 6:
For CRS RSRQ, network shall be able to distinguish the type of measurement included in the measurement report.
Proposal 7:
If R1 agrees on L1 signaling for fast PHY switch, R2 considers to include cell state information in the measurement report.
2.3 CSI-RS measurement

Up to now, there is no RSRP/RSRQ defined for CSI-RS and R1 is still discussing whether to define them in R-12. Before corresponding agreement on CSI-RS measurement for RRM from R1/4, it is proposed to de-prioritize the discussion.

Proposal 8:
It is proposed to de-prioritize CSI-RS RRM measurement until further information from R1.

2.4 DRS measurement with DRX
For small cell in OFF state, RRM measurement is solely based on D-CRS. 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, UE may need to wake up for DRS measurement.
Proposal 9:
Depending on the R4 requirement, UE may need to wake up for DRS measurement.

3 Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:
R2 assumes CRS measurement on legacy CRS or D-CRS are the same.

Proposal 2:
For serving frequencies, it is proposed that UE can stop measurement on CRS if measurement on D-CRS alone can meet the requirement.

Proposal 3:
For non-serving frequencies, it is proposed that UE can only rely on measurement on D-CRS for CRS measurement.

Proposal 4:
Measurement gap configuration shall align with the DRS configuration.

Proposal 5:
It is proposed to have the possibility to have separate configuration for D-CRS RSRQ and CRS RSRQ.

Proposal 6:
For CRS RSRQ, network shall be able to distinguish the type of measurement included in the measurement report.
Proposal 7:
If R1 agrees on L1 signaling for fast PHY switch, R2 considers to include cell state information in the measurement report.

Proposal 8:
It is proposed to de-prioritize CSI-RS RRM measurement until further information from R1.

Proposal 9:
Depending on the R4 requirement, UE may need to wake up for DRS measurement.
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