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1 Introduction
Recently RAN1 has reached a lot of progress on DRS design and indicate the progress in several LSs [1][2][3]. In these LSs they pointed out that requirements on measurement bandwidth, periodicity, and duration of a DRS occasion should be discussed in RAN4. It could be foreseen that the simulation evaluation work on DRS based measurements will be carried out in RAN4. This contribution provides the initial simulation results based on the simulation assumptions which is discussed in [4]. 
2  Discussion
Since RAN1 is still discussing whether DRS based RSRQ measurement(s) should be defined for CRS, CSI-RS or both [R4-144015], only DRS based RSRP measurement simulation assumption are discussed.
2.1 CRS based RSRP measurement
A UE may assume that all DL subframes and DwPTS region of subframe in a DRS occasion are available for CRS as DRS based measurements.
In Table 1 we provide the RSRP measurement accuracy simulation results for four cases:

Case1: BW:6PRB MP:200ms 5samples
Case2: BW:50PRB, MP:200ms 5samples
Case3: BW:50PRB, MP:40ms,1sample/5subframe
Case4: BW:50PRB, MP:40ms, 1sample/1subframe
Table 1 Simulation results for RSRP based on DRS
	
	
	
	5%
	95%

	Case 1
	BW:6PRB 
MP:200ms

5samples 
	AWGN
	-1.8545    
	1.2678

	
	
	EPA5
	-1.9906    
	1.5172

	
	
	ETU70
	-3.1615    
	0.7902

	Case 2
	BW:50PRB, 
MP:200ms

5samples
	AWGN
	-0.4937    
	0.4421

	
	
	EPA5
	-0.6536    
	0.5010

	
	
	ETU70
	-1.3038   
	-0.1278

	Case 3
	BW:50PRB
MP:40ms

1sample/5subframe
	AWGN
	-0.6725    
	0.5984

	
	
	EPA5
	-1.3198    
	1.0040

	
	
	ETU70
	-2.0918    
	0.0957

	Case 4
	BW:50PRB
MP:40ms

1sample/1subframe
	AWGN
	-1.6913    
	1.1834

	
	
	EPA5
	-3.0347    
	2.0292

	
	
	ETU70
	-3.3963    
	0.9194


Observations
· When measurement bandwidth is 50PRB the measurement accuracy is good even only one sample which includes successive five subframes is used. It is mainly due to the 50 PRB gives more samples in frequency domain which smoothen the impact of fading 
· When measurement bandwidth is 50PRB the measurement accuracy is slightly worse than R8 baseline performance if only 1 subframe in DRS occasion is used because the less opportunities for sampling in time domain
Thus with more simulation results available once the simulation assumptions are approved the most appropriate combination of BW and sampling rate can be obtained.

2.2  CSI-RS based RSRP measurement
When CSI-RS is configured as DRS, a UE can assume that the corresponding CSI-RS is transmitted. According to the LS from RAN1 it is agreed that 
–      For each CSI-RS RE configuration in a DRS occasion, a UE can assume that the corresponding CSI-RS is transmitted in one subframe

•       FFS on whether to allow more than one subframe

In this paper it is assumed that the corresponding CSI-RS is transmitted in one subframe in a DRS occasion.
For the other simulation parameters it is assumed that

Occasion period: 40ms,
· 80ms and 160ms can be evaluated once the simulation assumptions are finalized.
Measurement period: 160ms
· The sampling rate is 40ms, i.e. 4 subframes including CSI-RS are accumulated.

Measurement BW: 6 and 50PRB

Propagation conditions: AWGN, EPA5, ETU70

The simulation results on Delta CSI-RS-RSRP   = (estimated CSI-RS-RSRP – ideal CSI-RS-RSRP) 
are summarized in Table 2 and Table 3.

Table 2. Measurement accuracy for CSI-RS based on DRS (6PRB)
	
	5%
	95%

	AWGN
	-2.2899
	1.4832

	EPA5
	-3.1542
	1.8895

	ETU70
	-2.4529
	1.6335


Table 3. Measurement accuracy for CSI-RS based on DRS (50PRB)
	
	5%
	95%

	AWGN
	-0.7201
	0.6010

	EPA5
	-0.7745
	0.5958

	ETU70
	-0.6609
	0.6106


Observations
· With larger measurement bandwidth the measurement accuracy performance can be improved significantly
· With measurement bandwidth is 6 PRB the performance on absolute measurement accuracy is slightly worse than R8 while the performance become much better than R8 when BW is 50PRB. 

Similar to CRS based evaluations, with more simulation results available once the simulation assumptions are approved the most appropriate combination of BW and sampling rate based on CSI-RS can be obtained.

3 Conclusion

In this paper the preliminary simulation results are provided and the performance requirements are discussed. It is expected that the simulation assumptions can be approved in RAN4 #71AH meeting and the interested companies can provide the corresponding simulation results in next RAN4 meeting (RAN4 #72 meeting) for alignments.
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