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Introduction
This contribution provides the text proposal of REFSENS for NR bands below 6GHz based on [1].
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<Start of Text Proposal>

6.2
Receiver Sensitivity

For below 6GHz, the REFSENS level can be calculated by the equation below: 

Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
It is noted that the Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR. 

SNR in Nagoya meeting was tentatively agreed as -1dB, the tentative value is the same as that for LTE. However, SNR will be further evaluated by link level simulation. Actually, the SNR under AWGN channel has no difference for different SCS and the demodulation performance for DFT-s-OFDM and CP-OFDM is the same as well. Therefore, the same SNR will be used to calculate REFSENS for different SCS. 

The REFSENS for E-UTRA assumes that the receiver is equipped with two Rx port as a baseline. If 2Rx is considered, the diversity gain is 3dB and the Implementation Margin (IM) uses 2.5dB. In the following calculation, same assumptions are used for LTE refarming bands for NR.
The NF for the NR bands can reuse those for E-UTRA. For the three new NR bands, i.e. Bands n77~79, the agreed NR values are 10.5dB, 10dB and 10dB respectively.

The REFSENS values for 15kHz, 30kHz and 60kHz SCS are provided in Table 6.2-1 to Table 6.2-3. It is noted that the REFSENS values are subjected to changes due to the final determined SNR.
Table 6.2-1: Reference sensitivity QPSK PREFSENS for 15 kHz SCS
	Channel bandwidth

	Operating Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	

	n1
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	　
	
	　
	　
	　
	　
	　
	FDD

	n2
	[-98.0] 
	[-94.8] 
	[-93.0] 
	[-91.8] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n3
	[-97.0 
	[-93.8] 
	[-92.0] 
	[-90.8] 
	[-89.7] 
	[-88.9]
	　
	　
	　
	　
	　
	FDD

	n5
	[-98.0] 
	[-94.8] 
	　
	　
	　
	
	　
	　
	　
	　
	　
	FDD

	n7
	-98.0 
	-94.8 
	-93.0 
	-91.8 
	　
	
	　
	　
	　
	　
	　
	FDD

	n8
	[-97.0 
	[-93.8] 
	　
	　
	　
	
	　
	　
	　
	　
	　
	FDD

	n20
	[-97.0 
	[-93.8] 
	[-91.0] 
	[-89.8] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n28
	[-98.5
	[-95.5]
	[-93.5] 
	[-90.8] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n38
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	　
	
	　
	　
	　
	　
	　
	TDD

	n41
	
	-94.8 
	-93.0 
	-91.8 
	　
	
	-88.6 
	-87.6 
	　
	　
	　
	TDD

	n50
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	　
	
	　
	　
	　
	　
	　
	TDD

	n51
	-100.0 
	　
	　
	　
	　
	
	　
	　
	　
	　
	　
	TDD

	n66
	-99.5 
	-96.3 
	-94.5 
	-93.3 
	　
	
	　
	　
	　
	　
	　
	FDD

	n70
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	-92.7 
	
	　
	　
	　
	　
	　
	FDD

	n71
	[-97.2] 
	[-94.0] 
	[-91.8] 
	[-87.3] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n74
	-99.5 
	-96.3 
	-94.5 
	-93.3 
	　
	
	　
	　
	　
	　
	　
	FDD

	n77
	
	-95.8
	-94.0
	-92.7
	
	
	-89.6
	-88.6
	
	
	
	

	n77(3.8-4.2GHz)
	
	-95.3 
	-93.5 
	-92.2 
	　
	
	-89.1 
	-88.1 
	　
	　
	　
	TDD

	n78
	
	-95.8 
	-94.0 
	-92.7 
	　
	
	-89.6 
	-88.6 
	　
	　
	　
	TDD

	n79
	　
	　
	　
	　
	　
	
	-89.6 
	-88.6 
	　
	　
	　
	TDD


Table 6.2-2: Reference sensitivity QPSK PREFSENS for 30 kHz SCS
	Channel bandwidth

	Operating Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	

	n1
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	　
	
	　
	　
	　
	　
	　
	FDD

	n2
	[-98.5] 
	[-95.1] 
	[-93.1] 
	[-92.0] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n3
	[-97.5] 
	[-94.1] 
	[-92.1] 
	[-91.0] 
	[-89.8] 
	[-89]
	　
	　
	　
	　
	　
	FDD

	n5
	[-98.5] 
	[-95.1] 
	　
	　
	　
	
	　
	　
	　
	　
	　
	FDD

	n7
	-98.5 
	-95.1 
	-93.1 
	-92.0 
	　
	
	　
	　
	　
	　
	　
	FDD

	n8
	[-97.5] 
	[-94.1] 
	　
	　
	　
	
	　
	　
	　
	　
	　
	FDD

	n20
	[-97.5] 
	[-94.1] 
	[-91.1] 
	[-90.0] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n28
	[-99.0] 
	[-95.6] 
	[-93.6] 
	[-91.0] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n38
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	　
	
	　
	　
	　
	　
	　
	TDD

	n41
	
	-95.1 
	-93.1 
	-92.0 
	　
	
	-88.7 
	-87.7 
	-86.9 
	　
	　
	TDD

	n50
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	　
	
	　
	　
	　
	　
	　
	TDD

	n51
	-100.5 
	　
	　
	　
	　
	
	　
	　
	　
	　
	　
	TDD

	n66
	-100.0 
	-96.6 
	-94.6 
	-93.5 
	　
	
	　
	　
	　
	　
	　
	FDD

	n70
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	-92.8 
	
	　
	　
	　
	　
	　
	FDD

	n71
	[-97.7] 
	[-94.3] 
	[-91.9] 
	[-87.5] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n74
	-100.0 
	-96.6 
	-94.6 
	-93.5 
	　
	
	　
	　
	　
	　
	　
	FDD

	n77
	
	-96.1
	-94.1
	-92.9
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	TDD

	n77 (3.8-4.2GHz)
	　
	-95.6 
	-93.6 
	-92.4 
	　
	
	-89.2 
	-88.2 
	-87.4 
	-86.1 
	-85.1 
	TDD

	n78
	　
	-96.1 
	-94.1 
	-92.9 
	　
	
	-89.7 
	-88.7 
	-87.9 
	-86.6 
	-856 
	TDD

	n79
	　
	　
	　
	　
	　
	
	-89.7 
	-88.7 
	-87.9 
	-86.6 
	-85.6 
	TDD


Table 6.2-3: Reference sensitivity QPSK PREFSENS for 60 kHz SCS
	Channel bandwidth

	Operating Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	

	n1
	　
	　
	-95.4 
	-94.2 
	　
	
	　
	　
	　
	　
	　
	FDD

	n2
	　
	　
	[-93.4] 
	[-92.2] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n3
	　
	　
	[-92.4] 
	[-91.2] 
	[-90.0] 
	[-89.1]
	　
	　
	　
	　
	　
	FDD

	n5
	　
	　
	　
	　
	　
	
	　
	　
	　
	　
	　
	FDD

	n7
	　
	　
	-93.4 
	-92.2 
	　
	
	　
	　
	　
	　
	　
	FDD

	n8
	　
	　
	　
	　
	　
	
	　
	　
	　
	　
	　
	FDD

	n20
	　
	　
	[-91.4] 
	[-90.2] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n28
	　
	　
	[-93.9] 
	[-91.2] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n38
	　
	　
	-95.4 
	-94.2 
	　
	
	　
	　
	　
	　
	　
	TDD

	n41
	　
	-95.5　
	-93.4 
	-92.2 
	　
	
	-88.9 
	-87.8 
	-87.1 
	　
	　
	TDD

	n50
	　
	　
	-95.4 
	-94.2 
	　
	
	　
	　
	　
	　
	　
	TDD

	n51
	　
	　
	　
	　
	　
	
	　
	　
	　
	　
	　
	TDD

	n66
	　
	　
	-94.9 
	-93.7 
	　
	
	　
	　
	　
	　
	　
	FDD

	n70
	　
	　
	-95.4 
	-94.2 
	-93.0 
	
	　
	　
	　
	　
	　
	FDD

	n71
	　
	　
	[-92.2] 
	[-87.7] 
	　
	
	　
	　
	　
	　
	　
	FDD

	n74
	　
	　
	-94.9 
	-93.7 
	　
	
	　
	　
	　
	　
	　
	FDD

	n77
	
	-96.5
	-94.4
	-93.1
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	TDD

	n77 (3.8-4.2GHz)
	　
	-96　
	-93.9 
	-92.6 
	　
	
	-89.4 
	-88.3 
	-87.5 
	-86.2 
	-85.2 
	TDD

	n78
	　
	-96.5　
	-94.4 
	-93.1 
	　
	
	-89.9 
	-88.8 
	-88.0 
	-86.7 
	-85.7 
	TDD

	n79
	　
	　
	　
	　
	　
	
	-89.9 
	-88.8 
	-88.0 
	-86.7 
	-85.7 
	TDD


When we define the REFSENS for these values for E-UTRA, due to the close frequency range between UL and DL, REFSENS for some CBWs are relaxed, i.e. 1 dB relaxation for 15MHz and 20MHz CBW for Band 20, 1.5dB relaxation for 20MHz CBW for Band 28, and 0.4dB relaxation for 15MHz and 3.7dB for 20MHz for Band 71. 

As SU for NR is increased compared to that of E-UTRA, the relaxation for these bands may need to be further enlarged. Currently, the same relaxation values are tentatively used for these NR bands, thus the values are put in brackets in the tables. 

The other aspect needs to be considered for REFSENS is the uplink configuration. For NR bands, the similar constrains on the UL RB allocation as those for E-UTRA can be considered as well, however, the new SU shall be considered in determine the uplink configurations. Some principles are considered to derive the UL RB allocation in Table 6.2-4:

1. The full RB allocation for counterpart E-UTRA CBW will be extended for NR based on new SU

2. For the CBW with RB allocation constraints but without REFSENS relaxation, the RBs will be adjusted based on NR SU, e.g. for E-UTRA Band 3, 50 RB is utilized for 15MHz CBW, thus the RB will be adjusted to 52RB for NR Band n3 for the same CBW.

3. For the E-UTRA band with REFSENS relaxation for some CBWs, the same RB allocations for 15kHz SCS will be kept for the counterpart NR band.

4. For 30kHz and 60kHz SCS, if full RB allocation cannot be supported for the CBW, the floor value most close to the transmission BW configuration of 15kHz SCS will be adopted. 

Table 6.2-4 gives the uplink configuration for NR REFSENS for the proposed NR bands.

Table 6.2-4: Uplink configuration for NR reference sensitivity
	NR Band / Channel bandwidth / NRB / Duplex mode

	Operating Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(kHz)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	

	n1
	15
	25
	52
	79
	106
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n2
	15
	25
	52
	521
	521
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	241
	241
	
	
	
	
	
	
	
	

	
	60
	
	
	111
	111
	
	
	
	
	
	
	
	

	n3
	15
	25
	52
	521
	521
	521
	521
	
	
	
	
	
	FDD

	
	30
	11
	24
	241
	241
	241
	241
	
	
	
	
	
	

	
	60
	
	
	111
	111
	111
	111
	
	
	
	
	
	

	n5
	15
	25
	251
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	25
	52
	79
	791
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	381
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	181
	
	
	
	
	
	
	
	

	n8
	15
	25
	251
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	
	FDD

	
	30
	11
	101
	102
	102
	
	
	
	
	
	
	
	

	
	60
	
	
	52
	52
	
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	111
	111
	
	
	
	
	
	
	
	

	
	60
	
	
	51
	51
	
	
	
	
	
	
	
	

	n38
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	TDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n41
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	38
	51
	
	
	106
	133
	162
	
	
	

	
	60
	
	11
	18
	24
	
	
	
	
	
	
	
	

	n50
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	TDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n51
	15
	25
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	11
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n70
	15
	25
	50
	75
	100
	133
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	51
	65
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	31
	
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	101
	101
	
	
	
	
	
	
	
	

	
	60
	
	
	51
	51
	
	
	
	
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	111
	111
	
	
	
	
	
	
	
	

	
	60
	
	
	51
	51
	
	
	
	
	
	
	
	

	n77
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	38
	51
	
	
	106
	133
	162
	217
	273
	

	
	60
	
	11
	18
	24
	
	
	51
	65
	79
	107
	135
	

	n78
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	38
	51
	
	
	106
	133
	162
	217
	273
	

	
	60
	
	11
	18
	24
	
	
	51
	65
	79
	107
	135
	

	n79
	15
	
	
	
	
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	106
	133
	162
	217
	273
	

	
	60
	
	
	
	
	
	
	51
	65
	79
	107
	135
	

	
	NOTE 1: 1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth.
NOTE 2: 2 refers to Band 20; for 15kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;


<End of Text Proposal>
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