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1. Introduction
Previous documents outline typical noise figure (NF) for sub6 receiver (1) of 9.5dB.  The NF used for determining B42 & B43 was 10 dB.  It seems reasonable to roundup the NF from (1) to 10dB to make it consistent with B42 & B43.  The reference signal is assumed to be QPSK with a target coding rate yet to be determined. Once the coding scheme is finalized, the SNR can be determined
2. Discussion

Assuming the diversity gain is 2.5dB (includes IM ) and NF = 10dB the reference sensitivity can be calculated based on SNR.  Although SNR is still TBD, there are several coding schemes for QPSK discussed for cell edge or reference sensitivity consideration.  An example coding scheme and appropriate SNR, including IM, is 3.0 dB.
· QPSK Rate 1/5 code, -3.5dB SNR for demod assuming 0.5dB IM ( 3.0dB

· The final value will  not be known until the LDPC code and the MCS are in place.

 The reference signal and configuration of the reference signal need to be defined. Specifically;

· The reference signal will need to be defined like A2.2/2.3/3.2 in TS 36.101(2).

· The test configuration (OCNG) will need to be defined like A5.1.1/5.2.1 in TS 36.101.

Proposal 1:

· NF = 10 dB for reference sensitivity calculation

3. Example Sub6 Reference Sensitivity:

With the SNR known, the reference sensitivity can be determined by the following formula
RefSense = 10log10(KTB) + Diversity +NF + SNR (dB)    --- Eqn 1
· K is Boltzmann constant

· T is temperature in K

· B is receiver BW

· Diversity (dB) is the gain from two receive path signals with 100% correlation and includes IM

· NF (dB) is the overall noise figure of the receiver

· SNR (dB) is the SNR required to achieve the reference signal throughput
Table 1, calculates the reference sensitivity for various BWs based on the SNR above.

	 
	NR ( 3.4 - 4.2 GHz)

	 BW
	20.0
	25.0
	40.0
	50.0
	60.0
	80.0
	100.0
	MHz

	kTB
	-101.0
	-100.0
	-98.0
	-97.0
	-96.2
	-95.0
	-94.0
	dBm

	diversity
	-2.5
	-2.5
	-2.5
	-2.5
	-2.5
	-2.5
	-2.5
	dB 

	NF
	10.0
	10.0
	10.0
	10.0
	10.0
	10.0
	10.0
	dB

	C/N
	-3.0
	-3.0
	-3.0
	-3.0
	-3.0
	-3.0
	-3.0
	dB

	sensitivity
	-96.5
	-95.5
	-93.5
	-92.5
	-91.7
	-90.5
	-89.5
	dBm












Table 1: Reference Signal based on SNR = -3dB
As a comparison to LTE, 20MHz BW, reference sensitivity for B42/43 is -93dBm.  For this example, 5G NR (-96.5 dBm) has 3.5 dB lower reference sensitivity than LTE.  This has a direct impact on the coverage area.
4. Conclusion
A candidate reference sensitivity for the 3.4 – 4.2 GHz NR 5G band is outlined in Table 1.  Although the SNR may change in the future, the reference sensitivity is updated by entering the new SNR value into Eqn 1.  The SNR includes an IM, no additional IM is required in calculating the reference sensitivity.

· NF = 10 dB for reference sensitivity calculation
· Reference sensitivity for NR is 3.5 dB lower than for LTE ( improved coverage area.
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