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Discussion
1 Introduction

In the previous meeting, RAN2#87bis, RAN2 agreed that UE shall measure also legacy RSRP based on CRS for the PCell and the activated SCell if DRS measurement is configured for the corresponding serving frequency. Whether this would also be possible for RSRQ was also discussed but we could not reach a conclusion and decided to ask RAN4 about this.
In this contribution, we discuss proper RSRQ measurement based on CRS for serving cell from the RAN2 point of view.
2 Discussion
Let us consider the following scenario. A UE is connected to a Macro cell and there is a small cell supporting DRS on the serving frequency of the UE. For the UE, the DRS measurement is configured for the serving frequency.
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Figure 1
Non-measurement gap period when UE can measure serving frequency can be divided into period A and B depending on DMTC configuration. The type of reference signal that the small cell transmits in each period is as follows:
Table 1. RS type in each period
	
	ON state
	OFF state

	Period A: non-DMTC occasion
	CRS
	-

	Period B: DMTC occasion
	DRS
	DRS


In period A, the reference signal, i.e. CRS, is transmitted only if the small cell is ON state. If the small cell is OFF state, no reference signal is transmitted from the small cell. So the RSRQ for serving cell measured during period A depends on the ON/OFF state of the small cell. Namely, if the small cell is ON state when UE performs RSRQ measurement based on CRS for serving cell, the UE can detect and take the small cell into account. If the small cell is OFF state, the UE cannot detect the small cell and it doesn’t influence the RSRQ for serving cell. 
On the other hand, in period B, the reference signal, i.e. DRS, is always transmitted regardless of the cell state. Therefore, the interference from the small cell is always reflected to the RSRQ measurement results for serving cell. Namely, the small cell impacts on the calculating of RSRQ for serving cell even though the small cell is OFF state.
Actually, the small cell in OFF state does not affect the UE connected to the Macro cell. So, it is desirable that UE doesn’t take the RSRP of small cell into account when calculating the RSRQ for serving cell. Therefore, the UE should measure the RSRQ for serving cell only during period A. 
Conclusion1 
In order to obtain desirable RSRQ results from serving cell, if the small cell is in OFF state, the UE should perform RSRQ measurement for serving cell only during non- DMTC occasion. 
On the country, if the small cell is in ON state, the small cell becomes interferer to the UE, and this should be reflected in calculating the RSRQ for serving cell. Small cell in ON state always transmits reference signal, CRS during non- DMTC occasion and DRS during DMTC occasion. Therefore, the interference from the small cell will be always reflected on RSRQ for serving cell.
Conclusion2
In order to obtain desirable RSRQ results of serving cell, if the small cell is in ON state, the UE can perform the RSRQ measurement for serving cell anytime.
The period UE can obtain desirable RSRQ measurement result for serving cell is different depending on the ON/OFF state of neighbor cell. However, it is so difficult that UE performs the RSRQ measurement during different period depending on the ON/OFF state of neighbor cell. So the desirable UE behavior for serving cell measurement is performing the RSRQ only during non-DMTC occasion.
Proposal
UE performs RSRQ measurement for serving cell only during non- DMTC occasion in order to avoid biased measurement results.
3 Conclusion
The serving cell’s RSRQ measurements based on legacy CRS would be biased depending on whether neighbour cells are currently sending only DRS or also CRS. To avoid such bias, we proposed 
Proposal
UE performs RSRQ measurement for serving cell only during non- DMTC occasion in order to avoid biased measurement results.
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