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1 Introduction
In RAN4#73 meeting, the core requirements for discovery signal based measurement have been agreed and captured in the latest specification. On the performance part, one of the remaining issues identified in RAN4#73 [1] is the accuracy requirements for discovery signal based RSRQ.
In this paper we will present our simulation results, and based on that our views on the accuracy requirements for discovery signal based RSRQ measurement.
2 Discussion
The simulation assumptions are same as for discovery signal based CRS RSRP measurerment as given in [2] and copied in the Annex 1. 
The detailed simulation results are shown in Annex 2. The 5%-, 50%- and 95%-tile of the delta RSRQ, are summarized in Table 1 and Table 2 for measurement bandwidth of 6PRB and 25PRB, respectively. 

Table 1 Delta RSRQ with 6PRB measurement bandwidth
	Channel
	Period
	Measurement Bandwidth = 6 PRB

	
	
	SNR = -6dB
	SNR =-3dB

	
	
	5%
	50%
	95%
	5%
	50%
	95%

	AWGN
	160ms
	-1.31
	1.47
	3.66
	-1.25
	0.95
	2.49

	
	480ms
	-1.09
	0.85
	2.32
	-0.68
	0.57
	1.62

	
	800ms
	-0.83
	0.71
	1.95
	-0.43
	0.51
	1.35

	EPA5
	160ms
	-2.21    
	0.95    
	5.45
	-1.98
	0.42
	3.28

	
	480ms
	-1.89
	0.34
	2.15
	-1.13
	0.25
	1.56

	
	800ms
	-1.42
	0.25
	1.58
	-0.86
	0.20
	1.23

	ETU30
	160ms
	-2.31
	0.74
	3.68
	-2.24
	0.13
	2.23

	
	480ms
	-2.24
	0.02
	2.06
	-1.62
	-0.16
	1.10

	
	800ms
	-2.06
	-0.05
	1.42
	-1.46
	-0.23
	0.76


Table 2 Delta RSRQ with 25PRB measurement bandwidth

	Channel
	Period
	Measurement Bandwidth = 25 PRB

	
	
	SNR = -6dB
	SNR =-3dB

	
	
	5%
	50%
	95%
	5%
	50%
	95%

	AWGN
	160ms
	-0.95
	0.68
	2.00
	-0.53
	0.42
	1.29

	
	480ms
	-0.54
	0.40
	1.24
	-0.31
	0.28
	0.87

	
	800ms
	-0.38
	0.35
	1.02
	-0.24
	0.19
	0.65

	EPA5
	160ms
	-1.66
	0.26
	2.42
	-1.03
	0.11
	1.33

	
	480ms
	-1.06
	0.11
	1.18
	-0.51
	0.04
	0.65

	
	800ms
	-0.62
	0.14
	0.88
	-0.46
	0.05
	0.48

	ETU30
	160ms
	-2.24
	-0.12
	1.50
	-1.68
	-0.25
	0.82

	
	480ms
	-1.40
	-0.27
	0.75
	-1.17
	-0.34
	0.32

	
	800ms
	-1.15
	-0.32
	0.45
	-0.93
	-0.36
	0.16


The core requirements for discovery signal based measurement are derived from link level simulation results for RSRP, with the target to maintain the accuracy as for legacy CRS based RSRP measurement. The L1 measurement period is agreed as in below table, and it corresponds to 800ms and 480ms for 6PRB and 25PRB, respectively.

	Measurement bandwidth [RB]
	TMeasurement_Period_xx_CRS[ms]
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We employ the same methodology for simulation result processing as for RSRP, i.e. identify the worst result (among different channel models) for each concerned case (as highlighted in yellow in Table 1 and Table 2), and the outcome is summarized in Table 3.
Table 3 Maximum delta RSRQ for the combined measurement bandwidth and measurement period

	          Measurement BW          
SNR              
	6PRB (800ms)
	25PRB (480ms)

	-6dB
	2.06
	1.40

	-3dB
	1.46
	1.17


The accuracy requirements for legacy CRS based RSRQ are (2.5dB for -3dB SNR and (3.5dB for -6dB SNR. The results in Table 3 would leave approximately 1.5dB for RF implementation margin, which we think is sufficient. Therefore, we have the following proposal.
Proposal: Re-use accuracy requirements for legacy CRS RSRQ for discovery signal based RSRQ.
3 Conclusions 
In this paper we present our simulation results for discovery signal based RSRQ measurement, and find that based on the agreed core requirements on measurement period and measurement bandwidth, the the existing accuracy requirements for legacy CRS RSRQ can be re-used for discovery signal based RSRQ. Therefore, we have the following proposal.
Proposal: Re-use accuracy requirements for legacy CRS RSRQ for discovery signal based RSRQ.
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Annex 1 
The link level simulation assumptions are listed in Table A.1.
Table A.1: Simulation parameters for DRS based RSRQ measurement
	Parameters
	Value

	SNR 
	{-6, -3} dB 

	Measurement Bandwidth 
	{6 RBs, 25RBs }

	Number of Tx Antennas 
	{1} 

	Number of Rx Antennas 
	2 

	Antenna Correlation 
	Low 

	DRS occasion periodicity (M)
	160

	DRS occasion duration (N)
	1

	Measurement Period 
	i*160ms, i={1,3,5}

	L3 filtering 
	Disable 

	DRX
	OFF

	Propagation Condition
	AWGN, EPA5, ETU30

	CP Length
	Normal


Annex 2

The link level simulation results for AWGN channel are listed in Figure A.2-1.
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	Figure A.2-1 DRS based RSRQ accuracy under AWGN channel with different SNR conditions and different measurement bandwidth


The link level simulation results for EPA5 channel are listed in Figure A.2-2.
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	Figure A.2-2 DRS based RSRQ accuracy under EPA5 channel with different SNR conditions and different measurement bandwidth


The link level simulation results for ETU30 channel are listed in Figure A.2-3.
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	Figure A.2-3 DRS based RSRQ accuracy under ETU30 channel with different SNR conditions and different measurement bandwidth
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