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Introduction
In RAN4 AH-1801 meeting, QPSK PREFSENS levels and associated uplink (UL) configuration for reference sensitivity for FR1 NR frequency bands have been proposed in [1] and captured in [2]. MSD measurements in [3] and [4] have shown that the use of QPSK DFT-S-OFDM waveforms always produce the highest transmitter (Tx) excess noise levels. Consequently, it has been proposed [3,4] to adopt DFT-S-OFDM uplink configurations for the targeted bands of these studies. This contribution extends this proposal to all currently defined FR1 frequency bands.

Discussion
In recent MSD studies for NR FR1 frequency bands, measurements have shown that DFT-S-OFDM waveforms always produce the highest transmitter noise emission levels in NR bands 3, 5 and 8 [3,4]. These studies propose to modify 38.101-1 Table 7.3-3 uplink configuration for reference sensitivity values to match those corresponding to DFT-S-OFDM constraints for bands n3, n5 and n8. 

In our measurements, the reason why DFT-s-OFDM UL waveform always results in the worst TX noise can be explained by the difference in MPR. The UL configurations for REFSENS are always placed at the channel edge closest to RX band, which means that they are always outer allocations. QPSK modulated outer allocations have 1dB MPR for DFT-s-OFDM and 3dB MPR for CP-OFDM as agreed in [5], this 2dB back-off difference is the reason why DFT-s-OFDM will always produce higher transmitter noise in RX band. Based on this analysis, this contribution extends this proposal to all FR1 NR frequency bands and will halve the conformance test time as only one UL configuration waveform will be used for the test.

It is worth noting that the impact of Tx excess noise is not applicable to TDD bands. However, for simplification and consistency, we propose to also mandate the use of DFT-S-OFDM waveforms for TDD bands reference sensitivity conformance tests. The number of resource blocks in Table 1 was derived by rounding the previously agreed numbers down to the closest possible number of resource blocks that can be supported by DFT-S-OFDM waveforms.

Proposal 1: Approve 38.101-1 Table 7.3-3 Uplink configuration for reference sensitivity as shown in table 1 with preceding text.

The reference receive sensitivity (REFSENS) requirement specified in Table 7.3-1 and Table 7.3-2 shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3-3.Table 1: Uplink configuration for reference sensitivity

Table 1: Uplink Configuration for Reference Sensitivity

		Operating Band / SCS / Channel Bandwidth / Duplex Mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100 MHz
	Duplex Mode

	n1
	15
	25
	501
	751
	1001
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n2
	15
	25
	50
	501
	501
	
	
	
	
	
	
	
	FDD

	
	30
	101
	24
	241
	241
	
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	
	
	
	
	
	
	
	

	n3
	15
	25
	501
	501
	501
	[501]
	[501]
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	[241]
	[241]
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	[101]
	[101]
	
	
	
	
	
	

	n5
	15
	25
	251
	[251]
	[251]
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	[101]
	[101]
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	25
	501
	751
	751
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	181
	
	
	
	
	
	
	
	

	n8
	15
	25
	251
	[251]
	[251]
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	[101]
	[101]
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	102
	102
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	25
	501
	751
	1001
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n41
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n50
	15
	25
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n50
	15
	25
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	25
	501
	751
	1001
	
	
	216
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	1001
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n70
	15
	25
	501
	751
	1001
	1281
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	641
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	301
	
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	-
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	

	
	60
	-
	51
	51
	51
	
	
	
	
	
	
	
	

	n77
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	-
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n77 (3.8 to 4.2 GHz)
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n78
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n79
	15
	
	
	
	
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	
	
	
	
	
	501
	641
	751
	1001
	135
	

	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 (Table 5.3.2-1).
NOTE 2:   2 Refers to band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;






Conclusion
This contribution proposes to adopt uplink configuration that matches DFT-S-OFDM constraints for all FR1 reference sensitivity test cases. This proposal is based on the observations reported in [3,4] in which QPSK DFT-S-OFDM waveforms always produce the highest TX chain noise emission levels in own receiver band and justified by the MPR difference between DFT-s-OFDM and CP-OFDM of outer allocation QPSK waveforms. Conformance test can be reduced as only one UL waveform type is needed. The number of resource blocks in the proposed uplink configuration table (table 1) has derived by rounding the previously agreed numbers down to the closest possible number of resource block that can be supported by DFT-S-OFDM waveforms.

Proposal 1: Approve 38.101-1 Table 7.3-3 Uplink configuration for reference sensitivity as shown in table 1 with preceding text.

[bookmark: _GoBack]The reference receive sensitivity (REFSENS) requirement specified in Table 7.3-1 and Table 7.3-2 shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3-3.
	Operating Band / SCS / Channel Bandwidth / Duplex Mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100 MHz
	Duplex Mode

	n1
	15
	25
	501
	751
	1001
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n2
	15
	25
	50
	501
	501
	
	
	
	
	
	
	
	FDD

	
	30
	101
	24
	241
	241
	
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	
	
	
	
	
	
	
	

	n3
	15
	25
	501
	501
	501
	[501]
	[501]
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	[241]
	[241]
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	[101]
	[101]
	
	
	
	
	
	

	n5
	15
	25
	251
	[251]
	[251]
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	[101]
	[101]
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	25
	501
	751
	751
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	181
	
	
	
	
	
	
	
	

	n8
	15
	25
	251
	[251]
	[251]
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	[101]
	[101]
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	102
	102
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	25
	501
	751
	1001
	
	
	
	
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n41
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n50
	15
	25
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n50
	15
	25
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	25
	501
	751
	1001
	
	
	216
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	
	
	1001
	
	
	
	
	

	
	60
	
	101
	18
	24
	
	
	
	
	
	
	
	

	n70
	15
	25
	501
	751
	1001
	1281
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	641
	
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	301
	
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	-
	
	
	FDD

	
	30
	
	101
	101
	101
	
	
	
	
	
	
	
	

	
	60
	-
	51
	51
	51
	
	
	
	
	
	
	
	

	n77
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	-
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n77 (3.8 to 4.2 GHz)
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n78
	15
	
	501
	751
	1001
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	361
	501
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	101
	18
	24
	
	
	501
	641
	751
	1001
	135
	

	n79
	15
	
	
	
	
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	1001
	1281
	162
	2161
	2701
	

	
	60
	
	
	
	
	
	
	501
	641
	751
	1001
	135
	

	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 (Table 5.3.2-1).
NOTE 2:   2 Refers to band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
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