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Introduction
	 REFSENS is one of the critical parameters for RX chain of the user equipment. This document tries to focus on sub-6 GHz REFSENS. Although band definition has not been made by 3GPP, the way in which REFSENS should be defined is highlighted in the document. 
Discussion on sub-6 GHz REFSENS 
	The above definition was adapted from LTE standards. For new radio 5G sub-6 GHz, the following frequency bands are discussed with TDD as duplex mode.  

	5G Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	5G_sub6_1
	3300MHz
	–
	4200 MHz 
	3300 MHz
	–
	4200 MHz
	TDD

	5G_sub6_2
	4400MHz
	–
	4990 MHz 
	4400MHz
	–
	4990 MHz 
	TDD



	The reference sensitivity level is the minimum mean received signal strength applied to all UE antenna ports at which there is sufficient SINR for the specified modulation scheme to meet a minimum throughput requirement of 95% of the maximum possible. 

	REFerence SENSitivity (REFSENS) is a range of values that can be calculated using the
Formula:
[bookmark: _GoBack]REFSENS (dBm)  = kTB + NF + SNR + IM – MIMO gain ------------ (eq. 1)

· kTB is the thermal noise level 
· specified bandwidth (B)
· NF is the prescribed maximum noise figure for the receiver
· SNR is the requirement for the chosen modulation and coding scheme
· IM is the implementation margin 
· MIMO gain represents the diversity gain (2RX, 4RX)

	By following description in equation 1, the REFSENS values are calculated as shown below for 2RX and 4RX separately. Full amount of diversity gain is not exploited because it is only in theory we get that amount of 100% diversity gain. 
[image: ]  
	There may be band specific exceptions which need to be further studied. Sub-band sensitivity requirement is FFS. High SNR sensitivity requirement is FFS. Measurement reference channel definition is FFS. 
Conclusion
Proposal 1: The values in following table should be considered as baseline for 3GPP NR REFSENS spec. 
[image: ] 
Proposal 2: Sub-band sensitivity requirement is FFS. High SNR sensitivity requirement is FFS. Measurement reference channel definition is FFS. 
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Parameters 20MHz |50 MHz |100 MHz

KTB (per Hz) -174] -174] -174]
B scaling factor for MHz 60 60 60
B in MHz 20 50) 100
KTB (final) in dBm -101 97 94
INF in dB 9 9 9
QPSK SNR 1/3 in dB -1 -1 -1
MIMO gain 2 RX in dB 2.2] 2.2] 2.2]
IM in dB 2 2 2
REFSENS R mdbm | -e3 85| 86
MIMO gain 4 RX in dB 4.4 4.4 4.4
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Parameters 20 MHz |50 MHz 100 MHz
REFSENS (2RX) in dBm -93] -89 -86)
REFSENS (4RX) in dBm -95] -91] -88]





