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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In [1], it was agreed to conduct link-level simulation studies for measurements. Besides, the simulation assumptions for SS block measurements were agreed [2]. In this contribution, the RSRP accuracy for NR is investigated. The corresponding simulation results are provided as well.
2	RSRP simulation assumptions 
The simulation assumptions are given in Table 1:
	Parameters
	Value

	Carrier frequency
	5 GHz

	System bandwidth
	20 MHz

	Subcarrier spacing
	15 kHz

	SS burst periodicity
	5ms

	Number of SS blocks per SS burst set, K
	1

	L1 sampling interval
	40ms

	Measurement period
	200ms

	L3 filtering
	Disabled

	SNR
	-6dB

	CP length
	Normal

	Channel type
	Static，EPA 5Hz


Table 1: RSRP simulation assumptions.
3	RSRP simulation results
In this section, we compare the following 2 measurement methods:
· RSRP based on NR-SSS
· RSRP based on NR-SSS and PBCH DMRS
Table 2 provides the delta RSRP statics based on different sample number (N), with any 2 samples separated by at least 40ms (L1 sampling interval) within 200ms measurement period. According to the simulation results, we can see that when N ≥ 2:
· The delta RSRP of both measurement methods are in the -2dB to +2dB range.
· The RSRP absolute accuracy difference between two measurement methods is approximately within 0.23dB and 0.3dB, in AWGN and EPA 5Hz channel, respectively. 
	SNR = -6dB
	CDF of delta RSRP (dB)
	Absolute
accuracy

	Channel Type
	N
	5%
	50%
	95%
	
SSS
	
SSS 
&
PBCH DMRS

	
	
	SSS
	SSS 
&
PBCH DMRS
	SSS
	SSS 
&
PBCH DMRS
	SSS
	SSS 
&
PBCH DMRS
	
	

	AWGN
	1
	-1.283
	-0.953
	0.788
	0.659
	2.354
	2.109
	2.114
	1.829

	
	2
	-0.840
	-0.601
	0.600
	0.512
	1.772
	1.548
	1.564
	1.331

	
	3
	-0.625
	-0.457
	0.504
	0.441
	1.494
	1.296
	1.303
	1.113

	
	4
	-0.513
	-0.364
	0.446
	0.390
	1.322
	1.150
	1.156
	0.986

	
	5
	-0.456
	-0.316
	0.406
	0.362
	1.210
	1.051
	1.042
	0.901

	EPA5
	1
	-2.210
	-1.796
	0.197
	0.112
	2.132
	1.840
	2.157
	1.823

	
	2
	-1.652
	-1.305
	0.105
	0.069
	1.607
	1.330
	1.626
	1.320

	
	3
	-1.413
	-1.085
	0.061
	0.044
	1.380
	1.099
	1.396
	1.091

	
	4
	-1.255
	-0.972
	0.049
	0.036
	1.253
	0.978
	1.254
	0.973

	
	5
	-1.158
	-0.857
	0.032
	0.032
	1.145
	0.876
	1.155
	0.864


Table 2: delta RSRP based on 1 to 5 samples.

Observation 1: When sample number is larger than 2, the delta RSRP of both measurement methods are in the -2dB to +2dB range and the RSRP absolute accuracy difference between two measurement methods is small.
Besides, the CDF curves of 2 measurement methods are also compared in Figure 1-a,b,c,d,e and Figure 2-a,b,c,d,e. We can also see that the gain we obtain from adding the PBCH DMRS into RSRP calculation is limited. Consider that the SSS RSRP accuracy is good enough. We suggest that SSS is sufficient enough for the RSRP measurement.      
Proposal 1: RSRP measurement requirement is specified based on SSS only.

Besides, the CDF curves of SSS measurement accuracy with different N are also compared in Figure 1-f and Figure 2-f. We can see that the measurement accuracy has no significant improvement when N≥3.  
Observation 2: The measurement accuracy has no significant improvement when sample number N≥3.
According to the observation 2, we think that number of samples N should be at least no smaller than 3 in order to guaranteed acceptable RSRP measurement accuracy.      
[bookmark: _GoBack]Proposal 2: Sample number should be at least no smaller than 3 for RSRP measurement.




  

[image: ]   [image: ]
Figure 1-a, delta RSRP in AWGN, with N =1.          Figure 1-b, delta RSRP in AWGN, with N =2.
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Figure 1-c, delta RSRP in AWGN, with N =3.          Figure 1-d, delta RSRP in AWGN, with N =4.
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 Figure 1-e, delta RSRP in AWGN, with N =5.          Figure 1-f, delta RSRP based on 1 to 5 samples.
[image: ]   [image: ]  Figure 2-a, delta RSRP in EPA 5, with N =1.          Figure 2-b, delta RSRP in EPA 5, with N =2.
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  Figure 2-c, delta RSRP in EPA 5, with N =3.          Figure 2-d, delta RSRP in EPA 5, with N =4.[image: ]    [image: ]                Figure 2-e, delta RSRP in EPA 5, with N =5.          Figure 2-f, delta RSRP based on 1 to 5 samples.

4	Measurement Period and Sample Number 
In this section, we discuss the possible options for measurement period and sample number.
Consider that we may observe correlated samples in slow fading channel, e.g. Doppler frequency 5Hz. To guarantee independent samples for L3 input (i.e. L1 output), we need at least 1/5 =0.5s = 200ms separation between two consecutive samples. That indicates the minimum requirement of measurement period. 
As we know, NR system may apply different SS burst set periodicity, which implies measurement periods should be SS burst set periodicity dependent. For example, when SS burst set periodicity equals to 160ms, roughly only one sample can be observed within 200ms. The measurement periods should be extended to obtain more samples. Therefore, we suggest to categorize different periodicities into three groups. Below we list two options for future evaluations:
	
	Option 1
	Option2

	SS burst set periodicity (ms)
	Sample number
 N
	L1 measurement period (ms)
	Sample number
 N
	L1 measurement period (ms) (close to 200ms)

	5, 10, 20, 40
	N (e.g. N = 5)
	40 N (e.g. 200)
	5
	200

	80
	N (e.g. N = 5)
	 80 N (e.g. 400)
	3
	240

	160
	N (e.g. N = 5)
	160 N (e.g. 800)
	3
	480


Table 3: measurement period in different SS burst set periodicity.

The measurement period is mainly decided by the sample number N in option 1, whereas it is set as close as possible to 200ms in option 2, with no less than 3 samples assumed. Please note that some modification for extending to inter-frequency cases should be further discussed. Consider that the reporting delay might be further scaled by the number of frequency layer to be monitored, we slightly prefer option 2 to avoid too long reporting delay. 
Proposal 3: RAN4 to dsicuss the measurement period and sample number used in one L1 output.
5	Summary 
In this contribution, the simulation results for NR measurement accuracy are presented. It is observed that
Observation 1: When sample number is larger than 2, the delta RSRP of both measurement methods are in the -2dB to +2dB range and the RSRP absolute accuracy difference between two measurement methods is small.
Observation 2: The measurement accuracy has no significant improvement when sample number N≥3.
And we propose
Proposal 1: RSRP measurement requirement is specified based on SSS only.
Proposal 2: Sample number should be at least no smaller than 3 for RSRP measurement.
Proposal 3: RAN4 to dsicuss the measurement period and sample number used in one L1 output.

4	Reference 
[1] R4-1704806, NR RRM way forward, Ericsson, May 2017.
[2] R4-1706904, Link-level simulation assumptions for SS block measurements, Ericsson, June 2017.
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