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Discussion
1 Introduction

In this contribution, we present our views on concurrent CRS and DRS measurement configuration on one frequency.
2 Discussion
As for DRS based RRM measurement, the question we have is whether UE should support performing CRS and DRS based measurement at the same time on the same frequency layer. From the perspective of UE measurement complexity and measurement report signalling overhead, single reference signal measurement at a time is simple, of course. But in some cases, performing multiple RSs based measurements on a certain frequency may be needed.

2.1 Legacy CRS measurement and DRS measurement
Whenever UE has a measConfig, the UE shall perform RRM measurements for each serving cell. So UE always performs RRM measurements for serving frequency because the measurement object in E-UTRA is a frequency not a cell. If the DRS is transmitted from small cell in ON state as well, a UE connected to such a small cell may not need to perform legacy CRS based RRM measurement on serving frequency, because the DRS based measurement can replace that. However, legacy small cell or macro cell doesn’t support DRS, and connected UE should perform CRS measurement for serving frequency. If enhanced small cells are deployed on the serving frequency layer near the serving cell, the UE should perform DRS based measurement as well as CRS based measurement for the serving frequency.
Though the CRS is always included in the DRS and transmitted in DMTC duration, the periodicity of DRS occasion is longer than that of CRS. So if UE measures a neighbour macro cell only in DMTC duration, it will take more time to detect and measure the macro cell, or the measurement accuracy will be decreased and as a result, the mobility performance of the UE will be decreased. Therefore, though the CRS-based DRS measurement is configured on a given frequency, legacy CRS measurement also should be configured for a UE, if there is a legacy cell not supporting DRS on the frequency near the UE. Therefore,
Conclusion 1
Both CRS and DRS measurements can be configured together on a frequency.
On the other hand, inter-frequency doesn’t need to be always measured by UE though the frequency was configured as a measurement object. UE performs inter-frequency measurement only when PCell RSRP is lower than s-Measure value, if it was configured. The DRS based measurement also doesn’t need to be performed always. Considering the DRS is transmitted only by enhanced small cell, it seems sufficient that the UE performs DRS based measurement only when it doesn’t need to perform CRS measurement. For example, UE performs DRS measurement when PCell RSRP is higher than a threshold while performs CRS measurement when PCell RSRP is lower than the threshold. This can be done by measurement re-configuration based on measurement reports triggered by Event A1 or A2. Like this, single reference signal based measurement will be sufficient in some cases. Therefore,
Conclusion 2
DRS measurement can be configured alone without legacy CRS measurement on a frequency.
2.2 CRS-based DRS measurement and CSI-RS-based DRS measurement
According to the current RAN1 agreements, CRS will always be included in the DRS. Additionally, based on the network configuration, CSI-RS might be included in the DRS. if there are neighbouring cells which only transmit CRS based DRS (i.e. ON/OFF small cell) on a particular carrier frequency, then the UE will need to perform only CRS based DRS measurement. So it is obvious that the CRS based DRS measurement can be configured alone without CSI-RS measurement on a frequency.
Conclusion 3
CRS based DRS measurement can be configured without CSI-RS measurement on a frequency.
Then, the question is whether CSI-RS based DRS measurement also can be configured solely on a certain frequency. If there is a scenario that there is no ON/OFF small cell but there are some ON/OFF TPs around a UE, then the CSI-RS measurement only configuration should be supported. However, there is no such scenario and we don’t need to support this. Therefore,
Conclusion 4
CSI-RS measurement can be configured only together with the CRS based DRS measurement on a frequency.

Based on above conclusions, five kinds of alternatives could be configured for one frequency as follows:
· Alt1: Only legacy CRS measurement is configured 
· Alt2: Only CRS-based DRS measurement is configured 
· Alt3: Legacy CRS and CRS-based DRS measurements are configured 
· Alt4: CRS-based DRS and CSI-RS-based DRS measurements are configured 
· Alt5: Legacy CRS, CRS-based DRS and CSI-RS-based DRS measurements are configured 
However, current draft CR does not support such configurations. In the current draft CR, if “MeasDRS-Config-r12” is configured to one measurement object, UE will only perform DRS measurement on corresponding frequency. The CSI-RS-based DRS measurement always involves CRS-based DRS measurement. So UE can distinguish Alt2 and 4, or Alt 3 and 5 according to the existence of “CSI-RS list”. However, Alt2 and 3, or Alt 4 and 5 are not distinguished by the existence of “MeasDRS-Config-r12”. Therefore, new indicator should be included in “MeasDRS-Config-r12” to indicate whether to perform the legacy CRS measurement or not.
Proposal
In “MeasDRS-Config-r12”, new indicator should be introduced to indicate whether to perform the legacy CRS measurement or not.
3 Conclusion
In this contribution, we discussed CRS and DRS measurement configurability and proposed following conclusions will be considered as RAN2 working assumptions.
Conclusion 1
Both CRS and DRS measurements can be configured together on a frequency.
Conclusion 2
DRS measurement can be configured alone without legacy CRS measurement on a frequency.
Conclusion 3
CRS based DRS measurement can be configured without CSI-RS measurement on a frequency.
Conclusion 4
CSI-RS measurement can be configured only together with the CRS based DRS measurement on a frequency.
And, based on above conclusions, it is proposed
Proposal
In “MeasDRS-Config-r12”, new indicator should be introduced to indicate whether to perform the legacy CRS measurement or not.
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