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1. Introduction
This proposal is for reference sensitivity for n77, n78 and n79 based on the SNR = -1dB, agreed NF and spectral utilization for 2RX.
2. Background
The following formula  and assumptions for REFSENSE are agreed:
· REFSENS = -174 + NF +10Log(CBW)+ 10log(Utilization)- diversity gain+ SNR + IM 

· SNR=-1dB is to be used for sensitivity analysis for NR

· IM = 2.5 dB

· Diversity Gain 3 dB

Table 1: Noise Figure
	Noise Figure

	band
	NF 
	Comments

	n77(3.3 to 3.8 GHz)
	10
	

	n77 (3.8 to 4.2 GHz)
	10.5
	Extra 0.5 dB due to the coexistence filter for WiFi 

	n78
	10
	

	n79
	10
	


As sensitivity will be based on the actual BW, in NR the spectral utilization is mostly higher  than LTE (90%) and not the same for all SCS and BWs.  The following table outlines the spectral utilization for SCS and BW combinations in NR.

Table 3: Spectral Utilization
	SCS [kHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	
	%
	%
	%
	%
	%
	%
	%
	%
	%
	%

	15
	90.0%
	93.6%
	94.8%
	95.4%
	95.8%
	97.2%
	97.2%
	 
	 
	 

	30
	79.2%
	86.4%
	91.2%
	91.8%
	93.6%
	95.4%
	95.8%
	97.2%
	97.7%
	98.3%

	60
	 
	79.2%
	86.4%
	86.4%
	89.3%
	91.8%
	93.6%
	94.8%
	96.3%
	97.2%


3. Conclusion
Although there has been significant discussion over whether SNR at sensitivity (cell edge) was to be based on code rate of 1/3 or 1/5, the consensus was 1/3 which means the SNR = -1dB.  As this was the only parameter missing from the  sensitivity formula, the sensitivity can now be specified. For NR, spectral utilization is mostly higher compared to LTE but interestingly it is not constant at 90% as per LTE.  Hence as spectral utilization varies with SCS, it is slightly more complex determining actual RXBW - a function of CBW and spectral utilization .  Tables 2,3 &4 outline the sensitivity for n77, n78 and n79 based on actual RXBW.
Proposal:  Tables 2, 3 & 4 are to be used for determining sensitivity for n77, n78 & n79.
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Text Proposal
3.1. 7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3-1 and Table 7.3-2

Table 7.3-1: Reference sensitivity QPSK PREFSENS 

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

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	(dBm)
	

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

	n77
	15
	-95.8
	-94.0
	-92.7
	
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	-96.1
	-94.1
	-92.9
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	-96.5
	-94.4
	-93.1
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	n77 (3.8 to 4.2 GHz)
	15
	-95.3
	-93.5
	-92.2
	
	-89.1
	-88.1
	
	
	
	TDD

	
	30
	-95.6
	-93.6
	-92.4
	
	-89.2
	-88.2
	-87.4
	-86.1
	-85.1
	

	
	60
	-96.0
	-93.9
	-92.6
	
	-89.4
	-88.3
	-87.5
	-86.2
	-85.2
	

	n78
	15
	-95.8
	-94.0
	-92.7
	
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	-96.1
	-94.1
	-92.9
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	-96.5
	-94.4
	-93.1
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	n79
	15
	
	
	
	
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	
	
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	
	
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
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