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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]RAN4 is going to define the NR RRM testing on UE measurement accuracy performance. In this paper, we discuss the values of key parameters that can be leveraged from LTE and the differences between LTE and NR testing.
2	Discussion
In TS 36.133, the key parameters in test case “FDD Intra frequency case” are:
· Noc
· Es/Noc
· Io

Among them, AWGN level Noc is the first value we need to decide. Based on the CR provided by Anritsu [1], this value is set considering the PRB number NRB used in this channel BW, the largest positive signal to noise ratio value, and the most negative signal to noise ratio value. The values of Noc in LTE test cases are shown as follows:
    
Table A.9.1.1.2-1: RSRP FDD Intra frequency test parameters 
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	BWchannel
	MHz
	10
	10
	10

	
Note2

	Bands FDD_A Note 8
	dBm/15 kHz
	-106 
	-106
	-88
	-88
	-116

	
	Bands FDD_B
	
	
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	
	
	-114

	
	Bands FDD_G Note 7
	
	
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	
	
	-112.5




Here, the Noc in Test 3 is set as the 5dB margin plus the minimum Io (Unit dBm/15kHz) values in Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy. In [2], the NR operating band groups has been captured in the measurement accuracy table. We fill in the minimum Io values based on Table 7.3.2-1 in TS 38.101-1 [3]: 

Table 10.1.2.1.1-1: SS RSRP Intra frequency absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	[4.5]
	[9]
	[-6] dB
	NRFDD_FR1_A, NRTDD_FR1_A
	[-122]
	[-119]
	N/A
	-70

	
	
	
	NRFDD_FR1_B
	[-121.5]
	[-118.5]
	N/A
	-70

	
	
	
	NRTDD_FR1_C
	[-121]
	[-118]
	N/A
	-70

	
	
	
	NRFDD_FR1_E, NRTDD_FR1_E
	[-120]
	[-117]
	N/A
	-70

	
	
	
	NRFDD_FR1_G
	[-119.5]
	[-116.5]
	N/A
	-70

	
	
	
	NRFDD_FR1_H
	[-119]
	[-116]
	N/A
	-70

	[8]
	[11]
	[-6] dB
	All
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.



Besides, the maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1 [3]. 

Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135




We then calculate the Noc and corresponding Io values in SCS 15kHz and 30kHz based on the assumption that  uses the same values as LTE:
Table 1: SS-RSRP Intra frequency test parameters in SCS 15kHz
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	BWchannel
	MHz
	10
	10
	10

	
Note2

	NRFDD_FR1_A
	dBm/15 kHz
	[-106 ]
	[-106]
	[-88]
	[-88]
	[-117]

	
	NRFDD_FR1_B
	
	
	
	
	
	[-116.5]

	
	NRTDD_FR1_C
	
	
	
	
	
	[-116]

	
	NRFDD_FR1_E, 
	
	
	
	
	
	[-115]

	
	NRFDD_FR1_G
	
	
	
	
	
	[-114.5]

	
	NRFDD_FR1_H
	
	
	
	
	
	[bookmark: _GoBack][-114]

	

	dB
	[2.5]
	[-6]
	[2.5]
	[-6]
	[0.46]
	[-5.76]

	RSRPNote3
	NRFDD_FR1_A
	dBm/15 kHz
	[-100]
	[-105]
	[-82]
	[-87]
	[-114]
	[-118]

	
	NRFDD_FR1_B
	
	
	
	
	
	[-113.5]
	[-117.5]

	
	NRTDD_FR1_C
	
	
	
	
	
	[-113]
	[-117]

	
	NRFDD_FR1_E, 
	
	
	
	
	
	[-112]
	[-116]

	
	NRFDD_FR1_G
	
	
	
	
	
	[-111.5]
	[-115.5]

	
	NRFDD_FR1_H
	
	
	
	
	
	[-111]
	[-115]

	IoNote3
	NRFDD_FR1_A
	dBm/9.36 MHz
	[-70.09]
	[-70.09]
	[-52.10]
	[-52.10]
	[-83.26]

	
	NRFDD_FR1_B
	
	
	
	
	
	[-82.76]

	
	NRTDD_FR1_C
	
	
	
	
	
	[-82.26]

	
	NRFDD_FR1_E, 
	
	
	
	
	
	[-81.26]

	
	NRFDD_FR1_G
	
	
	
	
	
	[-80.76]

	
	NRFDD_FR1_H
	
	
	
	
	
	[-80.26]

	

	dB
	6
	1
	6
	1
	3
	-1


We then further evaluate the range of Io values in SCS 15kHz:
1. For the maximum scaling at full RB allocation:  
10log10(270RBs x 12 subcarriers) = +35.1dB. 
2. For minimum channel bandwidth:
10log10(25RBs x 12 subcarriers) = +24.77dB. 
Assume the SNR range [-3.4dB, 25.3dB], the maximum level and minimum level would be
1. The maximum level:  
Noc (max)+ 25.3dB + 35.1dB = -88 + 60.4 dBm = -27.6 dBm/ Ch BW 
(LTE maximum input level -25dBm)
2. The minimum level:
Noc (min)– 3.4dB + 24.77dB = -122 + 24.37 dBm = -97.63 dBm/ Ch BW 
       (LTE REFSENS level of -103.2dBm for 1.4MHz)
Table 2: SS-RSRP Intra frequency test parameters in SCS 30kHz
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	BWchannel
	MHz
	40
	40
	40

	
Note2

	NRFDD_FR1_A
	dBm/30 kHz
	[-103 ]
	[-103]
	[-85]
	[-85]
	[-114]

	
	NRFDD_FR1_B
	
	
	
	
	
	[-113.5]

	
	NRTDD_FR1_C
	
	
	
	
	
	[-113]

	
	NRFDD_FR1_E, 
	
	
	
	
	
	[-112]

	
	NRFDD_FR1_G
	
	
	
	
	
	[-111.5]

	
	NRFDD_FR1_H
	
	
	
	
	
	[-111]

	

	dB
	[2.5]
	[-6]
	[2.5]
	[-6]
	[0.46]
	[-5.76]

	RSRPNote3
	NRFDD_FR1_A
	dBm/30 kHz
	[-97]
	[-102]
	[-79]
	[-84]
	[-111]
	[-115]

	
	NRFDD_FR1_B
	
	
	
	
	
	[-110.5]
	[-114.5]

	
	NRTDD_FR1_C
	
	
	
	
	
	[-110]
	[-114]

	
	NRFDD_FR1_E, 
	
	
	
	
	
	[-109]
	[-113]

	
	NRFDD_FR1_G
	
	
	
	
	
	[-108.5]
	[-112.5]

	
	NRFDD_FR1_H
	
	
	
	
	
	[-108]
	[-112]

	IoNote3
	NRFDD_FR1_A
	dBm/38.16 MHz
	[-64]
	[-64]
	[-46]
	[-46]
	[-77.17]

	
	NRFDD_FR1_B
	
	
	
	
	
	[-76.67]

	
	NRTDD_FR1_C
	
	
	
	
	
	[-76.17]

	
	NRFDD_FR1_E, 
	
	
	
	
	
	[-75.17]

	
	NRFDD_FR1_G
	
	
	
	
	
	[-74.67]

	
	NRFDD_FR1_H
	
	
	
	
	
	[-74.17]

	

	dB
	6
	1
	6
	1
	3
	-1



We then further evaluate the range of Io values in SCS 30kHz:
1. For the maximum scaling at full RB allocation:  
10log10(273RBs x 12 subcarriers) = +35.15dB. 
2. For minimum channel bandwidth:
10log10(24RBs x 12 subcarriers) = +24.6dB. 
Assume the SNR range [-3.4dB, 25.3dB], the maximum level and minimum level would be
3. The maximum level:  
Noc (max)+ 25.3dB + 35.15dB = -85 + 60.45 dBm = -24.55 dBm/ Ch BW 
4. The minimum level:
Noc (min)– 3.4dB + 24.6dB = -119 + 21.2 dBm = -97.8 dBm/ Ch BW 
Based on above evaluation, the Noc value needs to be carefully set, otherwise it can’t have enough headroom for the largest positive signal to noise ratio value or left enough margin for the most negative signal to noise ratio value.
[bookmark: _Ref521540508]Proposal 1: RAN4 to check if AWGN level Noc should be revised, when difference of PRB number and SCS are taken into account . 


Finally, in NR there is no CRS for UE to refer the EPRE value. We can only use EPRE of SSS as the power reference. The RS parameters in NR are also quite different with that in LTE. This changes should also be updated in the Tables of test case.
[bookmark: _Ref521536200]Proposal 2: Use EPRE of SSS as the reference power and specify the power offset of PBCH data, PBCH DMRS, and PSS in test cases of UE measurement accuracy performance.
4	Summary 
In this contribution, we propose
Proposal 1: RAN4 to check if AWGN level Noc should be revised, when difference of PRB number and SCS are taken into account .
Proposal 2: Use EPRE of SSS as the reference power and specify the power offset of PBCH data, PBCH DMRS, and PSS in test cases of UE measurement accuracy performance.
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