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Introduction

BS RX REFSENS requirement was approved in [1]. In this contribution, we prepare updated text proposals on REFSENS to be captured into the TR [2].
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<Start of text proposal for TR>
7.2.1  Reference sensitivity level
The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a throughput requirement shall be met for a specified reference measurement channel.
The methodology to derive reference sensitivity power level PREFSENS is as follows,

PREFSENS = -174+10*log10(BW) + NF + IM + SNR
Where,

· BW is the transmission bandwidth in Hz,
· NF is the receiver noise figure in dB, for wide area base station, NF = 5,
· IM is implementation margin in dB, for low MCS in REFSENS, IM = 2,
· SNR in dB to meet the 95% of maximum throughput under fixed reference channel (FRC) without any repetition
Reference sensitivity requirement for NB-IoT should be specified for single-tone transmission of both 3.75kHz and 15kHz. The parameter configuration of reference measurement channel and the corresponding simulation results are listed in following table 7.2.1-1.
Table 7.2.1-1 FRC parameters and simulation results for base station reference sensitivity
	Reference channel
	A3-1
	A3-2

	Sub carrier spacing (kHz)
	3.75 
	15

	Number of tone 
	1
	1

	Modulation
	π/2 BPSK
	π/2 BPSK

	IMCS / ITBS
	0 / 0
	0 / 0

	Payload size (bits) 
	32
	32

	Allocated resource units
	2
	2

	Transport block CRC (bits) 
	24
	24

	Coding rate (target)
	1/3
	1/3

	Coding Rate
	0.29
	0.29

	Code block CRC size (bits)
	0
	0

	Number of code blocks – C
	1
	1

	Total symbols per resource unit
	96
	96

	Total number of bits per resource unit
	96
	96

	Tx time (ms)
	64
	16

	Required SNR (dB)
	-2.8
	-2.8


Then reference sensitivity levels for NB-IoT are specified in Table 7.2.1-2.
Table 7.2.1-2: Wide Area BS reference sensitivity levels for NB-IoT
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	FRC A3-1
	-134

	FRC A3-2
	-128


<End of text proposal for TR>































































































































































