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1. Introduction
In order to define MSD for DC_71A-n71A, it is important to establish the NR standalone REFSENS in addition to LTE REFSENS. This contribution provides a first evaluation of the difference between NR and LTE B71 UE RESENS and makes proposals thereto.
2. Discussion
2.1. B71 LTE REFSENS Definition
In RAN4#83, B71 LTE UE REFSENS was agreed in [1] and reference sensitivity and associated UL configurations tables are copied bellow.
Table7.2.X-2 Reference sensitivity QPSK PREFSENS(2RX)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	71
	-
	-
	-97.2
	-94.2
	-92
	-87.5
	FDD


Table 7.2.X-3 Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	71
	
	
	25
	25 1
	20 1
	20 1
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth


Observation 1: In the B71 LTE REFSENS study, it was found that only the 20MHz case is significantly (3.7dB MSD) impacted by transmitter non-linearity interference and in the 15MHz case, only marginally (0.4

dB MSD).   
2.2. B71 LTE and NR Measurements
In order to calculate a first estimate of the B71 NR REFSENS value, measurement were conducted for the most critical 20MHz channel bandwidth. For the transmit configuration of NR, most left (lowest frequency) 20RB allocation is used similarly to the LTE transmit configuration, the main difference being the larger SU in NR resulting in a larger RX channel BW and the UL 20RB being slightly closer to the receive band. The respective interfering level within the receive channel bandwidth measured at the PA output is compiled in Table 1.
Table 1: UL interference level in Receive band
	case
	UL configuration
	Pout [dBm]
	RX BW [MHz]
	Interfering power [dBm]
	Difference [dB]

	LTE20
	20RB0 QPSK
	22
	18
	-52.2
	Ref.

	NR20
	20RB0 CP-OFDM QPSK
	20
	19.08
	-50.8
	1.4

	NR20
	20RB0 DFT-s-OFDM QPSK
	22
	19.08
	-49.9
	2.3


In table 2 the difference between LTE and NR based on the SU difference is calculated assuming the same NF, IM and demodulation SNR required.
Table 2: NR versus LTE REFSENS difference due to bandwidth
	Channel BW 
	5 MHz
	10 MHz
	15 MHz
	20MHz

	LTE TX BW [MHz]
	4.5
	9
	13.5
	18

	NR TX BW [MHz]
	4.5
	9.36
	14.22
	19.08

	NR degradation [dB]
	0
	0.2
	0.2
	0.3


Observations:
· DFT-s-OFDM cases is the worst NR case since CP-OFDM case has 2dB further back-off due to MPR

· NR interfering power is 2.3dB higher and approximately 0.3dB is associated with the slightly higher NR integration bandwidth (higher SU)

2.3. Calculated MSD for 15MHz and 20MHz Cases

Assuming same NF, IM and SNR than for LTE MSD can be easily derived by comparing the interference levels between NR and LTE:

· For the 20MHz case the 2.3dB higher interference level rises the MSD level from 3.7dB (LTE) to 4.9dB (NR) accounting for larger NR SU
· For 15MHz case a 2.3dB higher interference level rises the MSD level from 0.4dB (LTE) to 0.6dB (NR) accounting for larger NR SU
2.4.  Proposal for n71 15kHz SCS NR UE REFSENS
Based on the difference in interfering power and RX channel bandwidth (taking into account SU), the B71 NR REFSENS can be derived when assuming same NF, IM and SNR for demodulation. These results are compiled in Table 3. Table 4 states the associated DFT-s-OFDM QPSK UL configuration. This 
Table 3: NR Reference sensitivity QPSK PREFSENS(2RX)
	Channel bandwidth

	NR Band
	SCS
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	n71
	15kHz
	-97.2
	-94.0
	[-91.6]
	[-86.0]
	FDD


Table 4: DFT-s-OFDM QPSK Uplink configuration for reference sensitivity

	NR Band / SCS / Channel bandwidth / Duplex mode

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	n71
	15kHz
	25
	25 1
	20 1
	20 1
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth


Proposal: Table 3 and 4 are proposed for B71 NR UE REFSENS requirement with UL configuration using DFT-s-OFDM QPSK signal.

3. Conclusion
This contribution provides the calculation of Band n71 15kHz NR UE REFSENS based on difference of measured UL interference within the RX channel bandwidth using similar UL configuration with DFT-s-OFDM QPSK modulation. It also accounts for differences in SU between NR and LTE.
Proposal: Table 3 and 4 are proposed for B71 NR UE REFSENS requirement with UL configuration using DFT-s-OFDM QPSK signal.
Table 3: NR Reference sensitivity QPSK PREFSENS(2RX)
	Channel bandwidth

	NR Band
	SCS
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	n71
	15kHz
	-97.2
	-94.0
	[-91.6]
	[-86.0]
	FDD


Table 4: DFT-s-OFDM QPSK Uplink configuration for reference sensitivity

	NR Band / SCS / Channel bandwidth / Duplex mode

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	n71
	15kHz
	25
	25 1
	20 1
	20 1
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth
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