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Introduction
The NR BS receiver sensitivity requirement has been discussed for several meetings, but mainly focus on OTA requirement. In this paper we will discuss the conductive REFSENS requirement for sub-6 NR BS. 
Discussion
Receiver reference sensitivity power level is calculated based on the BS receiver noise floor and the predefined SNR operating point [1], as shown in the following formula:

REFSENS = -174dBm/Hz +10log10(RXBW) + NF + SNR + IM
The RXBW is the BS transmission bandwidth which is determined by the channel bandwidth and its bandwidth efficiency (or spectrum utilization). In E-UTRA, the bandwidth efficiency is 90% for all channel bandwidths (except for 1.4MHz). However, as the introduction of different numerologies and potential spectrum confinement technologies, the bandwidth efficiency becomes more complicate for NR system. In the last meeting, some agreements has been reached for spectrum utilization [2], the part related to sub-6GHz is re-produced in Table 1 below, 
Table1. Spectrum utilization for below 6GHz
	SCS [kHz] 
	5MHz 
	10MHz 
	15MHz 
	20 MHz 
	25 MHz 
	40 MHz 
	50MHz 
	60 MHz 
	80 MHz 
	100 MHz 

	
	NRB 
	NRB 
	NRB 
	NRB 
	NRB 
	NRB 
	NRB 
	NRB 
	NRB 
	NRB 

	15 
	25 
	52 
	79 
	106 
	133 
	216 
	270 
	N.A 
	N.A 
	N.A 

	30 
	11 
	24 
	38 
	51 
	65 
	106 
	133 
	162 
	217 
	273 

	60 
	N.A 
	11 
	18 
	24 
	31 
	51 
	65 
	79 
	107 
	135 


In order to make it more intuitive, the NRB is transformed to percentage in Table 2. It can be found that for each channel bandwidth and SCS the bandwidth efficiency is different, which should be considered in the calculation of REFSENS.  
Observation 1: In NR system, bandwidth efficiency varies for different channel bandwidth and SCS.

Proposal 1: The bandwidth efficiency in Table 2 should be considered in the calculation of NR BS REFSENS. 
Table2. Spectrum utilization for below 6GHz
	SCS [kHz] 
	5MHz 
	10MHz 
	15MHz 
	20 MHz 
	25 MHz 
	40 MHz 
	50MHz 
	60 MHz 
	80 MHz 
	100 MHz 

	15 
	90%
	94%
	94.7%
	95.5%
	95.6%
	97.25%
	97.2%
	NA
	NA
	NA

	30 
	80%
	86%
	91.3%
	92%
	93.6%
	95.5%
	95.8%
	97.2%
	97.6%
	98.3%

	60 
	NA
	79%
	86.7%
	86.5%
	89.2%
	91.75%
	93.6%
	94.8%
	96.25%
	97.2%


As for NF, it was agreed to reuse the E-UTRA NF for sub-6GHz NR BS when deriving conductive requirements in RAN4 NR#2 [3], i.e. 5dB for NR WA BS, 10dB for NR MR BS, 13dB for NR LA BS and NR Home BS. Considering the similar feasibility for LTE and sub-6 NR equipment, it’s also reasonable to reuse the implementation margin for E-UTRA BS, which is 2dB. 
Observation 2: The NF for sub-6 NR BS conductive REFSENS is 5dB for NR WA BS, 10dB for NR MR BS, 13dB for NR LA BS and NR Home BS.
Proposal 2: Reuse the implementation margin of E-UTRA BS (2dB) for sub-6 NR BS conductive REFSENS calculation. 
To define the SNR value, specific FRCs are needed for link level simulation which should be based on physical layer design of PUSCH. Considering the strict timeline and that the discussion is still ongoing in RAN1, as least some agreements could be reached in RAN4 beforehand, i.e. the SNR operating point equal to the 95% relative of nominal throughput in link level simulations. 
Observation 3: The discussion of PUSCH design is still ongoing in RAN1.
Proposal 3: The SNR operating point for sub-6 NR BS conductive REFSENS is equal to the 95% relative of nominal throughput in link level simulations.     
Conclusion

In this paper, we discuss the REFSENS level for sub-6 NR BS, and have following observations and proposals: 
Observation 1: In NR system, bandwidth efficiency varies for different channel bandwidth and SCS.
Observation 2: The NF for sub-6 NR BS conductive REFSENS is 5dB for NR WA BS, 10dB for NR MR BS, 13dB for NR LA BS and NR Home BS.
Observation 3: The discussion of PUSCH design is still ongoing in RAN1.
Proposal 1: The bandwidth efficiency in Table 2 should be considered in the calculation of NR BS REFSENS.
Proposal 2: Reuse the implementation margin of E-UTRA BS (2dB) for sub-6 NR BS conductive REFSENS calculation. 

Proposal 3: The SNR operating point for sub-6 NR BS conductive REFSENS is equal to the 95% relative of nominal throughput in link level simulations.     
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