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1. Introduction
In RAN4 #86 meeting, it has been agreed to use uplink QPSK DFT-s-OFDM waveforms for standalone reference sensitivity requirements [1]. Uplink configurations for inter-band EN-DC reference sensitivity requirements should be waveform agnostic, however there are several instances where the number of resource blocks (RB) is not compatible with DFT-S-OFDM waveforms [2]. This contribution first proposes to remove CP-OFDM specific UL configurations to meet waveform agnostic requirements. 
2. Discussion
Uplink configurations for inter-band EN-DC reference sensitivity requirements are not always compatible with LTE SC-FDMA / NR DFT-OFDM uplink waveform rules. Table 1 below is extracted from [2 – Table 7.3B.2.3.1-2] and highlights in yellow some examples where the number of RB can-not be met for LTE uplink. 
Table 1: Examples of uplink configuration for reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1 which can not be supported for LTE.
	
	E-UTRA or NR Band / Channel bandwidth of the high band

	UL band
	DL band
	5

MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	1
	n77
	12
	25
	36
	50
	
	
	100
	
	
	
	
	

	2
	n78
	12
	26
	39
	531
1002
	
	
	
	
	
	
	
	

	3
	n77
	12
	25
	36
	50
	
	
	50
	
	
	
	
	

	3
	n78
	12
	25
	36
	50
	
	
	50
	
	
	
	
	

	8
	n77

n78
	
	16
	25
	25
	
	
	25
	25
	25
	25
	25
	25

	8
	n79
	
	
	
	
	
	
	25
	25
	25
	25
	
	25

	18
	n77
	8
	16
	25
	251, 252
	
	
	
	
	
	
	
	

	19
	n77
	
	16
	25
	25
	
	
	25
	25
	25
	25
	
	25

	20
	n77
	8
	16
	25
	251, 252
	
	
	
	
	
	
	
	

	20
	n78
	
	12
	18
	20
	
	
	20
	
	
	
	
	

	26
	n77

n78
	8
	16
	25
	251, 252
	
	
	
	
	
	
	
	

	n28
	1
	8
	16
	25
	25
	
	
	
	
	
	
	
	

	n28
	n75
	12
	25
	36
	50
	
	
	
	
	
	
	
	

	28
	n77

n78
	
	10
	-15
	20
	
	
	25
	25
	25
	25
	25
	25

	66
	n78
	
	26
	39
	53
	
	
	100
	
	
	
	
	

	n71
	2
	254
85
	254
85
	204
85
	204
85
	
	
	
	
	
	
	
	

	NOTE 1:
The configuration is used for measurement of MSD for NR channel bandwidth of 20MHz.
NOTE 2:
The configuration is used for measurement of MSD for NR channel bandwidth of 40MHz.

NOTE 3:
The RB allocation is at the lower edge of the lowest channel of UL band.

NOTE 4:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.

NOTE 5:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.


There are other instances of UL RB configuration incompatibility with DFT-S-OFDM rules in [2]. For example, UL configuration for n41for EN-DC combination DC_26A_n41A in Table 7.3B.2.3.5.1-1 uses 52 RB [2], however only 50 or 54 RB are allowed for DFT-S-OFDM waveforms.

Observation 1: Several uplink configurations for inter-band EN-DC reference sensitivity requirements prevent use of QPSK DFT-S-OFDM waveforms.
Tables in [2] define sensitivity degradations due to either UL harmonic interference, receiver harmonic mixing, close proximity of bands, cross-band isolation or intermodulation interference. It should be noted that rounding down the number of RBs to the closest possible RB number may have an impact on associated MSD. The review of tables in [2] presented in this document shows that only four RB values need correction: 
· For LTE: RB 53 and RB 39 should be rounded down to RB 50 and RB 36 respectively. This represents a respective 0.25 and 0.35 dB variation in PSD. 

· For NR: RB 52 and RB 273 should be rounded down to RB 50 and RB 270 respectively. This represents a respective 0.17 and 0.05 dB variation in PSD.

It can be concluded that rounding down the number of RBs to the closest possible value compatible with DFT-S-OFDM rules does not impact the previously agreed MSD values.
Observation 2: MSD values due to reference sensitivity exceptions in 38.101-3 are not impacted by rounding the number of RBs down to the closest value compatible with DFT-S-OFDM RB allocation rules.

To account for these observations, we make the following proposals. Note that these changes are proposed across tables of section 7.3B.2.3 [2] at the exception of table 7.3B.2.3.4-2 which is addressed in a separate document [3].
Proposal 1: Approve 38.101-3 corrections to “Table 7.3B.2.3.1-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1” as highlighted in yellow below.
	
	E-UTRA or NR Band / Channel bandwidth of the high band

	UL band
	DL band
	5

MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	1
	n77
	12
	25
	36
	50
	
	
	100
	
	
	
	
	

	2
	n78
	12
	26
	36
	501
1002
	
	
	
	
	
	
	
	

	3
	n77
	12
	25
	36
	50
	
	
	50
	
	
	
	
	

	3
	n78
	12
	25
	36
	50
	
	
	50
	
	
	
	
	

	8
	n77

n78
	
	16
	25
	25
	
	
	25
	25
	25
	25
	25
	25

	8
	n79
	
	
	
	
	
	
	25
	25
	25
	25
	
	25

	18
	n77
	8
	16
	25
	251, 252
	
	
	
	
	
	
	
	

	19
	n77
	
	16
	25
	25
	
	
	25
	25
	25
	25
	
	25

	20
	n77
	8
	16
	25
	251, 252
	
	
	
	
	
	
	
	

	20
	n78
	
	12
	18
	20
	
	
	20
	
	
	
	
	

	26
	n77

n78
	8
	16
	25
	251, 252
	
	
	
	
	
	
	
	

	n28
	1
	8
	16
	25
	25
	
	
	
	
	
	
	
	

	n28
	n75
	12
	25
	36
	50
	
	
	
	
	
	
	
	

	28
	n77

n78
	
	10
	-15
	20
	
	
	25
	25
	25
	25
	25
	25

	66
	n78
	
	26
	36
	50
	
	
	100
	
	
	
	
	

	n71
	2
	254
85
	254
85
	204
85
	204
85
	
	
	
	
	
	
	
	

	NOTE 1:
The configuration is used for measurement of MSD for NR channel bandwidth of 20MHz.
NOTE 2:
The configuration is used for measurement of MSD for NR channel bandwidth of 40MHz.

NOTE 3:
The RB allocation is at the lower edge of the lowest channel of UL band.

NOTE 4:
These requirements apply when the lower edge frequency of the 5 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.

NOTE 5:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band 2 is located with its upper edge at 1990 MHz.


Proposal 2: Approve 38.101-3 following corrections to “Table 7.3B.2.3.5.1-1: Reference sensitivity exceptions for PCell due to dual uplink operation for EN-DC in NR FR1 (two bands)” as highlighted in yellow below.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_1A_n77A
	1
	1950
	5
	25
	2140
	29.8


	FDD
	IMD23

	
	
	
	
	
	
	32.54
	
	

	
	n77
	4090
	10
	25
	4090
	N/A
	TDD
	N/A

	DC_1A_n77A
	1
	1950
	5
	25
	2140
	8.0
	FDD
	IMD43

	
	
	
	
	
	
	10.74
	
	

	
	n77
	3710
	10
	25
	3710
	N/A
	TDD
	N/A

	DC_1A_n78A, DC_1A_SUL_n78A-n84A
	1
	1950
	5
	25
	2140
	8.0
	FDD
	IMD43

	
	
	
	
	
	
	10.74
	
	

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	

	DC_2A_n66A
	2
	1855
	5
	25
	1935
	20
	FDD
	IMD3

	
	n66
	1775
	5
	25
	2175
	N/A
	TDD
	N/A

	DC_2A_n66A
	2
	1883.3
	5
	25
	1963.3
	N/A
	FDD
	N/A

	
	n66
	1750
	5
	25
	2150
	4
	TDD
	IMD5

	DC_2A_n78A
	2
	1855
	5
	25
	1940
	26
	FDD
	IMD23

	
	
	
	
	
	
	28.74
	
	

	
	n78
	3795
	10
	25
	3795
	N/A
	TDD
	N/A

	DC_2A_n78A
	2
	1885
	5
	25
	1955
	8.0
	FDD
	IMD43

	
	
	
	
	
	
	10.74
	
	

	
	n78
	3700
	10
	25
	3700
	N/A
	TDD
	N/A

	DC_3A_n7A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	n7
	2535
	10
	52

50
	2655
	10.25
	FDD
	IMD4

	DC_3A_n77A

DC_3A_n78A
	3
	1740
	5
	25
	1835
	26
	FDD
	IMD23

	
	
	
	
	
	
	28.74
	
	

	
	n77, n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	DC_3A_n77A

DC_3A_n78A
	3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD43

	
	
	
	
	
	
	10.74
	
	

	
	n77, n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A

	DC_3A_n78A
	3
	1712.5
	5
	25
	1807.5
	TBD5
	FDD
	IMD2

	
	n78
	3515
	10
	50
	3515
	N/A
	TDD
	N/A

	
	3
	1762.5
	5
	25
	1857.5
	N/A
	FDD
	N/A

	
	n78
	3465
	10
	50
	3465
	N/A
	TDD
	N/A

	DC_3A-SUL_n78A-n80A, DC_66A-SUL_n78A-n86A
	3, 66
	1740
	5
	25
	1835
	26
	FDD
	IMD23

	
	
	
	
	
	
	28.74
	
	

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	
	
	
	
	
	
	
	

	DC_3A_SUL_n78A-n80A, DC_66A-SUL_n78A-n86A
	3, 66
	1765
	5
	25
	1860
	8.0
	FDD
	IMD43

	
	
	
	
	
	
	10.74
	
	

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A

	DC_3C_n78A
	3
	1740
	5
	25
	1835
	26
	FDD
	IMD24

	
	
	
	
	
	
	28.75
	
	

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	N/A

	DC_3C_n78A
	3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD44

	
	
	
	
	
	
	10.75
	
	

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A

	DC_5A_n66A
	5
	838
	5
	25
	883
	30
	FDD
	IMD23

	
	n66
	1721
	5
	25
	2121
	N/A
	
	N/A

	DC_5A_n78A
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4

	
	n78
	3421
	10
	52

50
	3421
	N/A
	TDD
	N/A

	DC_8A_n77A
DC_8A_n78A DC_8A-SUL_n78A-n81A
	8
	897.5
	5
	25
	942.5
	8.3
	FDD
	IMD4

	
	n77, n78
	3635
	10
	52

50
	3635
	N/A
	TDD
	H4

	DC_8A_n79A DC_8A-SUL_n79A-n81A
	8
	897.5
	5
	25
	942.5
	4.8
	FDD
	IMD5

	
	n79
	4532.5
	40
	216
	4532.5
	N/A
	TDD
	N/A

	DC_20A_n8A
	20
	849.5
	5
	25
	808.5
	21
	FDD
	IMD3

	
	n8
	892.5
	5
	25
	937.5
	21
	FDD
	IMD3

	DC_20A_n77A
	20
	850
	5
	25
	810
	11
	FDD
	IMD4

	
	n77
	3360
	10
	50
	3360
	N/A
	TDD
	N/A

	
	20
	840
	5
	25
	800
	6.5
	FDD
	IMD5

	
	n77
	4160
	10
	50
	4150
	N/A
	TDD
	N/A

	DC_20A_n78A, DC_20A-SUL_n78A-n82A
	20
	850
	5
	25
	810
	21.7
	FDD
	IMD44

	
	n78
	3360
	10
	50
	3360
	N/A
	TDD
	N/A

	DC_21A_n79A
	21
	1457.5
	5
	25
	1505.5
	18.4
	FDD
	IMD3

	
	n79
	4420.5
	40
	216
	4420.5
	N/A
	TDD
	N/A

	DC_26A_n41A
	26
	839
	5
	25
	884
	15.6
	FDD
	IMD3

	
	n41
	2562
	10
	52

50
	2562
	N/A
	TDD
	N/A

	DC_28A_n51A
	28
	725.5
	20
	25
	765.5
	5
	FDD
	IMD 4, 5

	
	n51
	1429.5
	5
	25
	1429.5
	5
	TDD
	IMD 4, 5

	DC_26A_n77A
DC_26A_n78A
	26
	836.5
	5
	25
	881.5
	11.1
	FDD
	IMD4

	
	n77, n78
	3390
	10
	50
	3390
	N/A
	TDD
	N/A

	CA_28A_n77A,

CA_28A_n78A, DC_28A-SUL_n78A-n83A
	28
	705.5
	5
	25
	760.5
	5.5
	FDD
	IMD5

	
	n77, n78
	3582.5
	10
	25
	3582.5
	N/A
	TDD
	N/A

	DC_66A_n5A
	n5
	838
	5
	25
	883
	30
	FDD
	IMD23

	
	66
	1721
	5
	25
	2121
	N/A
	
	N/A

	DC_66A_n71A
	66
	1750
	5
	25
	2150
	5
	FDD
	IMD4

	
	n71
	675
	5
	25
	629
	N/A
	
	N/A

	DC_66A_n78A
	66
	1740
	5
	25
	1835
	26
	FDD
	IMD23

	
	
	
	
	
	
	28.74
	
	

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	66
	1765
	5
	25
	1860
	8.0
	FDD
	IMD43

	
	
	
	
	
	
	10.74
	
	

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A

	NOTE 1:
Both of the transmitters shall be set min(+20 dBm, PCMAX_L,c) as defined in subclause 6.2.5A. In case Single UL is allowed and the UE only indicates support of “Single UL” the output power of the active UL shall be set at PCMAX_L,c or set to the maximum output power according to the UE power scaling capability.

NOTE 2:
RBSTART = 0
NOTE 3:
This band is subject to IMD5 also which MSD is not specified.

NOTE 4:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.

NOTE 5:
For UEs only indicating support of Single UL, this requirement is verified with non-simultaneous uplink transmissions on the E-UTRA and NR CGs


Proposal 3: Approve 38.101-3 following corrections to “Table 7.3B.2.3.5.2-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)” as highlighted in yellow below.
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL

LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_1A-3A_n28A
	1
	1975
	5
	25
	2165
	N/A
	FDD
	N/A

	
	n28
	710.5
	5
	25
	765.5
	N/A
	FDD
	N/A

	
	3
	1723.5
	5
	25
	1818.5
	4.0
	FDD
	IMD5

	DC_1A-3A_n28A
	3
	1780
	5
	25
	1875
	N/A
	FDD
	N/A

	
	n28
	710.5
	5
	25
	765.5
	N/A
	FDD
	N/A

	
	1
	1949
	5
	25
	2139
	11.0
	FDD
	IMD4

	DC_1A-7A_n28A
	1
	1935
	5
	25
	2125
	N/A
	FDD
	N/A

	
	n28
	718
	5
	25
	773
	N/A
	FDD
	N/A

	
	7
	2533
	10
	52

50
	2653
	30.0
	FDD
	IMD2

	DC_1A-3A_n77A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	3
	1712.5
	5
	25
	1807.5
	31.5
	
	IMD2

	
	n77
	3757.5
	10
	52

50
	3757.5
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	3
	1775
	5
	25
	1870
	8.5
	
	IMD4

	
	n77
	3980
	10
	52

50
	3980
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	31.0
	FDD
	IMD2

	
	3
	1775
	5
	25
	1870
	N/A
	
	N/A

	
	n77
	3915
	10
	52

50
	3915
	N/A
	TDD
	N/A

	DC_1A-3A_n78A

DC_1A-3C_n78A
	1
	1930
	5
	25
	2120
	8.3
	FDD
	IMD4
|fB78-3*fB1|

	
	3
	1775
	5
	25
	1870
	N/A
	
	N/A

	
	n78
	3670
	10
	52

50
	3670
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	3
	1712.5
	5
	25
	1807.5
	31.2
	
	IMD2

|fB78-fB1|

	
	n78
	3757.5
	10
	52

50
	3757.5
	N/A
	TDD
	N/A

	
	1
	1935
	5
	25
	2125
	2.8
	FDD
	IMD5

|2*fB78-3*fB3|

	
	3
	1775
	5
	25
	1870
	N/A
	
	N/A

	
	n78
	3725
	10
	52

50
	3725
	N/A
	TDD
	N/A

	DC_1A-5A_n78A
	1
	1930
	5
	25
	2120
	8.3
	FDD
	IMD4
|fB78-3*fB1|

	
	5
	844
	5
	25
	889
	N/A
	FDD
	N/A

	
	n78
	3670
	10
	52

50
	3670
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	n78
	3421
	10
	52

50
	3421
	N/A
	TDD
	N/A

	
	1
	1932
	5
	25
	2122
	18.1
	FDD
	 IMD3

|fB78-2*fB5|

	
	5
	829
	5
	25
	874
	N/A
	FDD
	N/A

	
	n78
	3780
	10
	52

50
	3780
	N/A
	TDD
	N/A

	
	1
	1975
	5
	25
	2165
	N/A
	FDD
	N/A

	
	5
	840
	5
	25
	885
	3.1
	FDD
	IMD5

|2*fB78-3*fB1|

	
	n78
	3405
	10
	52

50
	3405
	N/A
	TDD
	N/A

	DC_1A-7A_n78A
	1
	1930
	5
	25
	2120
	8.3
	FDD
	IMD4
|fB78-3*fB1|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3670
	10
	52

50
	3670
	N/A
	TDD
	N/A

	
	1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	7
	2507.5
	5
	25
	2627.5
	9.1
	FDD
	IMD4

|fB78-3*fB1|

	
	n78
	3305
	10
	52

50
	3305
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	8.7
	FDD
	IMD4

|2*fB78-2*fB7|

	
	7
	2510
	10
	50
	2630
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52

50
	3310
	N/A
	TDD
	N/A

	DC_1A-3A_n79A 
	1
	1950
	5
	25
	2140
	3.6
	FDD
	IMD5

	
	3
	1750
	5
	25
	1845
	N/A
	
	N/A

	
	n79
	4860
	40
	216
	4860
	N/A
	TDD
	N/A

	DC_1A-18A_n77A
	1
	1930
	5
	25
	2120
	16.4
	FDD
	IMD3

	
	18
	825
	5
	25
	870
	N/A
	
	N/A

	
	n77
	3770
	10
	52

50
	3770
	N/A
	TDD
	N/A

	DC_1A-18A_n78A
	1
	1930
	5
	25
	2120
	16.4
	FDD
	IMD3

	
	18
	819
	5
	25
	864
	N/A
	
	N/A 

	
	n78
	3758
	10
	52

50
	3758
	N/A
	TDD
	N/A 

	DC_1A-18A_n79A
	1
	1935
	5
	25
	2125
	N/A
	FDD
	N/A 

	
	18
	822.5
	5
	25
	867.5
	18.3
	FDD
	IMD3

	
	n79
	4782.5
	40
	216
	4782.5
	N/A
	TDD
	N/A 

	
	1
	1930
	5
	25
	2120
	N/A
	FDD
	N/A 

	
	18
	820
	5
	25
	865
	8.9
	FDD
	IMD4

	
	n79
	4925
	40
	216
	4925
	N/A
	TDD
	N/A 

	
	1
	1935
	5
	25
	2125
	8.1
	FDD
	IMD4

	
	18
	822.5
	5
	25
	867.5
	N/A
	FDD
	N/A

	
	n79
	4782.5
	40
	216
	4782.5
	N/A
	TDD
	N/A

	DC_1A-19A_n77A

DC_1A-19A_n78A
	1
	1940
	5
	25
	2130
	17.8
	FDD
	IMD3

	
	19
	832.5
	5
	25
	877.5
	N/A
	
	N/A

	
	n77, n78
	3795
	10
	52

50
	3795
	N/A
	TDD
	N/A

	DC_1A-19A_n79A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	19
	837.5
	5
	25
	882.5
	18.3
	
	IMD3

	
	n79
	4782.5
	40
	216
	4782.5
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	8.1
	FDD
	IMD4

	
	19
	837.5
	5
	25
	882.5
	N/A
	
	N/A

	
	n79
	4652.5
	40
	216
	4652.5
	N/A
	TDD
	N/A

	DC_1A-20A_n78A


	1
	1930
	5
	25
	2120
	20.3
	FDD
	IMD3

	
	20
	835
	5
	25
	794
	N/A
	FDD
	N/A

	
	n78
	3790
	10
	52

50
	3790
	N/A
	TDD
	N/A

	DC_1A-20A_n78A


	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	3.0
	FDD
	IMD5

	
	n78
	3330
	10
	52

50
	3330
	N/A
	TDD
	N/A

	DC_1A-21A_n77A

DC_1A-21A_n78A
	1
	1964.6
	5
	25
	2154.6
	30.6
	FDD
	IMD2

	
	21
	1450.4
	5
	25
	1498.4
	N/A
	
	N/A

	
	n77, n78
	3605
	10
	52

50
	3605
	N/A
	TDD
	N/A

	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	21
	1452
	5
	25
	1500
	2.9
	
	IMD5

	
	n77, n78
	3675
	10
	52

50
	3675
	N/A
	TDD
	N/A

	DC_2A-66A-(n)71B
	66
	1750
	5
	25
	2150
	5.0
	FDD
	IMD4

	
	n71
	675
	5
	25
	629
	N/A
	
	N/A

	DC_1A-28A_n77A
	1
	1960
	5
	25
	2150
	15.8
	FDD
	IMD3

	
	28
	740
	5
	25
	795
	N/A
	
	N/A

	
	n77
	3630
	10
	52

50
	3630
	N/A
	TDD
	N/A

	DC_1A-28A_n77A
	1
	1960
	5
	25
	2150
	N/A
	FDD
	N/A

	
	28
	725
	5
	25
	780
	4.3
	
	IMD5

	
	n77
	3330
	10
	52

50
	3330
	N/A
	TDD
	N/A

	DC_1A-28A_n78A
	1
	1960
	5
	25
	2150
	15.7
	FDD
	IMD3

	
	28
	740
	5
	25
	795
	N/A
	
	N/A

	
	n78
	3630
	10
	52

50
	3630
	N/A
	TDD
	N/A

	DC_1A-28A_n78A
	1
	1970
	5
	25
	2160
	N/A
	FDD
	N/A

	
	28
	739
	5
	25
	794
	4.2
	
	IMD5

	
	n78
	3352
	10
	52

50
	3352
	N/A
	TDD
	N/A

	DC_1A_n28A-n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n28
	733
	5
	25
	788
	N/A
	
	N/A

	
	n78
	3416
	10
	52

50
	3416
	15.7
	TDD
	IMD3

	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n78
	3320
	10
	52

50
	3320
	N/A
	TDD
	N/A

	
	n28
	735
	5
	25
	790
	3.3
	FDD
	IMD5

	DC_1A-28A_n79A
	1
	1930
	5
	25
	2120
	N/A 
	FDD
	N/A 

	
	28
	733
	5
	25
	788
	15.2
	FDD
	IMD3

	
	n79
	4648
	40
	216
	4648
	N/A 
	TDD
	N/A 

	
	1
	1925
	5
	25
	2115
	N/A 
	FDD
	N/A 

	
	28
	740
	5
	25
	795
	10.0
	FDD
	IMD4

	
	n79
	4980
	40
	216
	4980
	N/A 
	TDD
	N/A 

	
	1
	1977.5
	5
	25
	2167.5
	1.2
	FDD
	IMD4

	
	28
	745.5
	5
	25
	800.5
	N/A
	FDD
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A 
	TDD
	N/A

	
	1
	1935
	5
	25
	2125
	4.5
	FDD
	IMD5

	
	28
	718
	5
	25
	773
	N/A
	FDD
	N/A

	
	n79
	4807
	40
	216
	4807
	N/A 
	TDD
	N/A

	DC_1A-41A_n77A
	1
	1970
	5
	25
	2160
	N/A
	FDD
	N/A

	
	n77
	3400
	10
	52

50
	3400
	
	TDD
	

	
	41
	2510
	5
	25
	2510
	11.0
	TDD
	IMD4

	
	1
	1930
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n77
	4150
	10
	52

50
	4150
	
	TDD
	

	
	41
	2510
	5
	25
	2510
	3.6
	TDD
	IMD5

	DC_1A-41A_n78A
	1
	1975
	5
	25
	2165
	N/A
	FDD
	N/A

	
	41
	
	5
	25
	2515
	12
	TDD
	IMD4

	
	n78
	3410
	10
	52

50
	3410
	N/A
	TDD
	N/A

	DC_1A-41A_n79A
	1
	1970
	5
	25
	2160
	N/A
	FDD
	N/A

	
	n79
	4500
	40
	216
	4500
	
	TDD
	

	
	41
	2530
	5
	25
	2530
	29.4
	TDD
	IMD2

	
	1
	1922.5
	5
	25
	2112.5
	N/A
	FDD
	N/A

	
	n79
	4980
	40
	216
	4980
	
	TDD
	

	
	41
	2687.5
	5
	25
	2687.5
	0.0
	TDD
	IMD5

	DC_1A-42A_n79A
	1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	n79
	4420
	40
	216
	4420
	
	TDD
	

	
	42
	3490
	5
	25
	3490
	4.8
	TDD
	IMD5

	
	42
	3402.5
	5
	25
	3402.5
	N/A
	TDD
	N/A

	
	n79
	4640
	40
	216
	4640
	
	TDD
	

	
	1
	1975
	5
	25
	2165
	15.5
	FDD
	IMD3

	
	42
	3450
	5
	25
	3450
	N/A
	TDD
	N/A

	
	n79
	4520
	40
	216
	4520
	
	TDD
	

	
	1
	1950
	5
	25
	2140
	9.3
	FDD
	IMD4

	DC_1A_n78A-n79A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n78
	3410
	10
	52

50
	3410
	N/A
	TDD
	N/A

	
	n79
	4870
	40
	216
	4870
	15.9
	TDD
	IMD3

	
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n79
	4670
	40
	216
	4670
	N/A
	TDD
	N/A

	
	n78
	3490
	10
	52

50
	3490
	4.6
	TDD
	IMD5

	DC_2A-66A_n71A
	66
	1750
	5
	25
	2150
	5.0
	FDD
	IMD4

	
	n71
	675
	5
	25
	629
	N/A
	
	N/A

	DC_3A-5A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|4

	
	n78
	3421
	10
	52

50
	3421
	N/A
	TDD
	N/A

	
	3
	1740
	5
	25
	1835
	26.0
	FDD
	IMD2
|fB78-fB3|

	
	
	
	
	
	
	28.75
	
	

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	N/A

	
	3
	1770
	5
	25
	1865
	8.0
	FDD
	IMD4

|fB78-3*fB3|4

	
	
	
	
	
	
	10.75
	
	

	DC_3A-7A_n28A
	3
	1712.5
	5
	25
	1807.5
	N/A
	FDD
	N/A

	
	n28
	743
	5
	25
	798
	N/A
	FDD
	N/A

	
	7
	2562
	10
	52

50
	2682
	16.9
	FDD
	IMD3

	
	7
	2543
	10
	52

50
	2663
	N/A
	FDD
	N/A

	
	n28
	710.5
	5
	25
	765.5
	N/A
	FDD
	N/A

	
	3
	1737.5
	5
	25
	1832.5
	26.0
	FDD
	IMD2

	DC_3C-7C_n78A
	3
	1725
	5
	25
	1820
	17.6
	FDD
	IMD3
|fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52

50
	3310
	N/A
	TDD
	N/A

	
	3
	1725
	5
	25
	1820
	8.6
	FDD
	IMD4
|2*fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3475
	10
	52

50
	3475
	N/A
	TDD
	N/A

	DC_3A-20A_n28A


	20
	852
	5
	25
	811
	N/A
	FDD
	N/A

	
	n28
	738
	5
	25
	793
	N/A
	FDD
	N/A

	
	3
	1723
	5
	25
	1818
	9.4
	FDD
	IMD4

	DC_3A-28A_n77A
	3
	1712.5
	5
	25
	1807.5
	N/A
	FDD
	N/A

	
	28
	715
	5
	25
	770
	15.3
	FDD
	IMD3

	
	n77
	4195
	10
	52

50
	4195
	N/A
	TDD
	N/A

	
	3
	1755
	5
	25
	1850
	17.0
	FDD
	IMD3

	
	28
	735
	5
	25
	790
	N/A
	FDD
	N/A

	
	n77
	3320
	10
	52

50
	3320
	N/A
	TDD
	N/A

	DC_3A-28A_n78A
	3
	1750
	5
	25
	1850
	26.0
	FDD
	IMD2

	
	28
	760
	5
	25
	760
	N/A
	
	N/A

	
	n78
	3600
	10
	25
	3600
	N/A
	TDD
	N/A

	
	3
	1775
	5
	25
	1870
	17.3
	FDD
	IMD3

	
	28
	740
	5
	25
	760
	N/A
	
	N/A

	
	n78
	3350
	10
	25
	3350
	N/A
	TDD
	N/A

	
	3
	1775
	5
	25
	1845
	8.0
	FDD
	IMD4

	
	28
	740
	5
	25
	760
	N/A
	
	N/A

	
	n78
	3480
	10
	25
	3480
	N/A
	TDD
	N/A

	
	3
	1775
	5
	25
	1875
	8.0
	FDD
	IMD5

	
	28
	740
	5
	25
	760.5
	N/A
	
	N/A

	
	n78
	3600
	10
	25
	3600
	N/A
	TDD
	N/A

	
	3
	1775
	5
	25
	1870
	N/A
	FDD
	N/A

	
	28
	705
	5
	25
	780
	8.3
	
	IMD5

	
	n78
	3600
	10
	25
	3600
	N/A
	TDD
	N/A

	DC_3A-28A_n79A
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	28
	725
	5
	25
	780
	10.3
	FDD
	IMD4

	
	n79
	4530
	40
	216
	4530
	N/A
	TDD
	N/A

	
	3
	1775
	5
	25
	1870
	5.7
	FDD
	IMD5

	
	28
	725
	5
	25
	780
	N/A
	FDD
	N/A

	
	n79
	4770
	40
	216
	4770
	N/A
	TDD
	N/A

	DC_3A_n28A-n78A
	3
	1750
	5
	25
	1845
	N/A
	FDD
	N/A

	
	n28
	743
	5
	25
	798
	N/A
	
	N/A

	
	n78
	3764
	10
	52

50
	3764
	4.5
	TDD
	IMD5

	DC_3A_n78A-n79A
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	n78
	3340
	10
	52

50
	3340
	N/A
	TDD
	N/A

	
	n79
	4910
	40
	216
	4910
	16.3
	TDD
	IMD3

	
	3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	n79
	4510
	40
	216
	4510
	N/A
	TDD
	N/A

	
	n78
	3710
	10
	52

50
	3710
	4.2
	TDD
	IMD5

	DC_3A-7A_n78A

DC_3C-7A_n78A
	3
	1725
	5
	25
	1820
	17.6
	FDD
	IMD3
|fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52

50
	3310
	N/A
	TDD
	N/A

	DC_3A-7A_n78A

DC_3C-7A_n78A
	3
	1725
	5
	25
	1820
	8.6
	FDD
	IMD4
|2*fB78-2*fB7|

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3475
	10
	52

50
	3475
	N/A
	TDD
	N/A

	DC_3A-19A_n79A
	5
	840
	5
	25
	885
	N/A
	FDD
TDD
	N/A

	
	n78
	3445
	10
	52

50
	3445
	N/A
	
	N/A

	
	n79
	4435
	40
	216
	4435
	N/A
	TDD
	N/A

	
	3
	1782.5
	5
	25
	1877.5
	0.2
	FDD
	IMD4

	
	19
	842.5
	5
	25
	887.5
	N/A
	
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	TDD
	N/A

	DC_3A-20A_n78A

DC_3C-20A_n78A
	3
	1725
	5
	25
	1820
	17.3
	FDD
	IMD3
|fB78-2*fB20|

	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A

	
	n78
	3510
	10
	52

50
	3510
	N/A
	TDD
	N/A

	DC_3A-21A_n77A

DC_3A-21A_n78A
	3
	1767.5
	5
	25
	1862.5
	N/A
	FDD
	N/A

	
	21
	1459.5
	5
	25
	1507.5
	8.8
	
	IMD4

	
	n77, n78
	3795
	10
	52

50
	3795
	N/A
	TDD
	N/A

	DC_3A-21A_n77A
	3
	1771.6
	5
	25
	1866.6
	3.4
	FDD
	IMD5

	
	21
	1450.4
	5
	25
	1498.4
	N/A
	
	N/A

	
	n77
	3935
	10
	52

50
	3935
	N/A
	TDD
	N/A

	DC_3A-21A_n79A 
	3
	1774.2
	5
	25
	1869.2
	17.8
	FDD
	IMD3

	
	21
	1450.4
	5
	25
	1498.4
	N/A
	
	N/A

	
	n79
	4770
	40
	216
	4770
	N/A
	TDD
	N/A

	DC_5A-7A_n78A
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52

50
	3421
	N/A
	TDD
	N/A

	
	5
	844
	5
	25
	889
	N/A 
	FDD
	N/A 

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	N/A 

	
	n78
	3489
	10
	52

50
	3489
	N/A 
	TDD
	N/A 

	
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2

|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52

50
	3429
	N/A
	TDD
	N/A

	
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5

|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52

50
	3350
	N/A
	TDD
	N/A

	DC_5A_41A_n78A
	5
	860
	5
	25
	885
	30.2
	FDD
	IMD2

	
	41
	2615
	5
	25
	2615
	N/A
	TDD
	N/A

	
	n78
	3500
	10
	52

50
	3500
	N/A
	TDD
	N/A

	
	5
	856.5
	5
	25
	881.5
	3.1
	FDD
	IMD5

	
	41
	2620.5
	5
	25
	2620.5
	N/A
	TDD
	N/A

	
	n78
	3490
	10
	52

50
	3490
	N/A
	TDD
	N/A

	DC_7A-20A_n28A
	20
	852
	5
	25
	811
	N/A
	FDD
	N/A

	
	n28
	738
	5
	25
	793
	N/A
	FDD
	N/A

	
	7
	2550
	10
	52

50
	2670
	5.9
	FDD
	IMD5

	DC_7A-20A_n78A
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	30.5
	FDD
	IMD2

|fB78-fB7|

	
	n78
	3370
	10
	52

50
	3370
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	20
	851
	5
	25
	810
	3.0
	FDD
	IMD5

|2*fB78-3*fB7|

	
	n78
	3435
	10
	52

50
	3435
	N/A
	TDD
	N/A

	DC_7A-20A_n78A
	7
	2555
	5
	25
	2675
	30.8
	FDD
	IMD2

|fB78-fB20|

	
	20
	845
	5
	25
	804
	N/A
	FDD
	N/A

	
	n78
	3520
	10
	52

50
	3520
	N/A
	TDD
	N/A

	DC_7A-28A_n78A
	7
	2570
	5
	25
	2670
	N/A
	FDD
	N/A

	
	28
	720
	5
	25
	780
	8.3
	
	IMD2

	
	n78
	3350
	10
	52

50
	3421
	N/A
	TDD
	N/A

	
	7
	2570
	5
	25
	2670
	N/A
	FDD
	N/A

	
	28
	720
	5
	25
	790
	3.0
	
	IMD5

	
	n78
	3460
	10
	52

50
	3421
	N/A
	TDD
	N/A

	
	7
	2570
	5
	25
	2650
	30.5
	FDD
	IMD2

	
	28
	740
	5
	25
	768
	N/A
	
	N/A

	
	n78
	3390
	10
	52

50
	3421
	N/A
	TDD
	N/A

	DC_7A_n28A-n78A
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n28
	745
	5
	25
	800
	N/A
	
	N/A

	
	n78
	3310
	10
	52

50
	3310
	29.7
	TDD
	IMD2

	
	7
	2565
	5
	25
	2685
	N/A
	FDD
	N/A

	
	n78
	3365
	10
	52

50
	3365
	N/A
	TDD
	N/A

	
	n28
	745
	5
	25
	800
	28.8
	FDD
	IMD2

	DC_7A-46A_n78A6
	7
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	46
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	IMD2, IMD5

	
	n78
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	DC_18A-28A_n77A
	18
	820
	5
	25
	865
	N/A
	FDD
	N/A

	
	28
	723
	5
	25
	778
	4.4
	
	IMD5

	
	n77
	4058
	10
	52

50
	4058
	N/A
	TDD
	N/A

	DC_18A-28A_n77A
	18
	820
	5
	25
	865
	3.9
	FDD
	IMD5

	
	28
	723
	5
	25
	778
	N/A
	
	N/A

	
	n77
	3757
	10
	52

50
	3757
	N/A
	TDD
	N/A

	DC_18A-28A_n78A
	18
	819
	5
	25
	864
	3.8
	FDD
	IMD5

	
	28
	723
	5
	25
	778
	N/A
	
	N/A

	
	n78
	3756
	10
	52

50
	3756
	N/A
	TDD
	N/A

	DC_19A-21A_n77A

DC_19A-21A_n78A
	19
	837.5
	5
	25
	882.5
	18.7
	FDD
	IMD3

	
	21
	1450.4
	5
	25
	1498.4
	N/A
	
	N/A

	
	n77, n78
	3783.3
	10
	52

50
	3783.3
	N/A
	TDD
	N/A

	DC_19A-21A_n77A
	19
	837.5
	5
	25
	882.5
	N/A
	FDD
	N/A

	
	21
	1454.5
	5
	25
	1502.5
	9.0
	
	IMD4

	
	n77
	4015
	10
	52

50
	4015
	N/A
	TDD
	N/A

	DC_19A-21A_n79A
	19
	837.5
	5
	25
	882.2
	N/A
	FDD
	N/A

	
	21
	1452
	5
	25
	1500
	3.8
	
	IMD5

	
	n79
	4850
	40
	216
	4850
	N/A
	TDD
	N/A

	DC_21A-28A_n77A
	21
	1452
	5
	25
	1500
	N/A
	FDD
	N/A

	
	28
	730.5
	5
	25
	785.5
	16.9
	FDD
	IMD3

	
	n77
	3689.5
	10
	52

50
	3689.5
	N/A
	TDD
	N/A

	
	21
	1450.5
	5
	25
	1498.5
	9.9
	FDD
	IMD4

	
	28
	730.5
	5
	25
	785.5
	N/A
	FDD
	N/A

	
	n77
	3690
	10
	52

50
	3690
	N/A
	TDD
	N/A

	DC_28A-42A_n79A
	21
	1450
	5
	25
	1498
	5.2
	FDD
	IMD5

	
	28
	730.5
	5
	25
	785.5
	N/A
	TDD
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	TDD
	N/A

	DC_66A_(n)71B
	66
	1750
	5
	25
	2150
	5
	FDD
	IMD4

	
	n71
	678
	10
	10 (RBstart =0)
	632
	N/A
	
	N/A

	DC_19A_n78A-n79A
	19
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n78
	3680
	10
	52

50
	3680
	N/A
	TDD
	N/A

	
	n79
	4515
	40
	216
	4515
	29.3
	TDD
	IMD2

	
	19
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n79
	4550
	40
	216
	4550
	N/A
	TDD
	N/A

	
	n78
	3715
	10
	52

50
	3715
	28.8
	TDD
	IMD2

	DC_20A_n28A-n78A
	20
	857
	5
	25
	816
	N/A
	FDD
	N/A

	
	n28
	743
	5
	25
	798
	N/A
	FDD
	N/A

	
	n78
	3314
	10
	52

50
	3314
	8.7
	TDD
	IMD4

	
	20
	837
	5
	25
	796
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52

50
	3310
	N/A
	TDD
	N/A

	
	n28
	744
	5
	25
	799
	9.4
	FDD
	IMD4

	DC_21A_n78A-n79A
	21
	1453
	5
	25
	1501
	N/A
	FDD
	N/A

	
	n78
	3420
	10
	52

50
	3420
	N/A
	TDD
	N/A

	
	n79
	4873
	40
	216
	4873
	30.1
	TDD
	IMD2

	
	21
	1453
	5
	25
	1501
	N/A
	FDD
	N/A

	
	n79
	4940
	40
	216
	4940
	N/A
	TDD
	N/A

	
	n78
	3487
	10
	52

50
	3487
	29.8
	TDD
	IMD2


3. Conclusion
Uplink configurations for EN-DC reference sensitivity exceptions should be waveform agnostic. This is not always the case as four RB configurations need to be corrected to ensure compatibility with LTE SC-FDMA / NR DFT-OFDM uplink waveform rules:

· For LTE: RB 53 and RB 39 should be rounded down to RB 50 and RB 36 respectively. This represents a respective 0.25 and 0.35 dB variation in PSD. 

· For NR: RB 52 and RB 273 should be rounded down to RB 50 and RB 270 respectively. This represents a respective 0.17 and 0.05 dB variation in PSD.

We make the following observations:

Observation 1: Several uplink configurations for inter-band EN-DC reference sensitivity requirements prevent use of QPSK DFT-S-OFDM waveforms.
Observation 2: MSD values due to reference sensitivity exceptions in 38.101-3 are not impacted by rounding the number of RBs down to the closest value compatible with DFT-S-OFDM RB allocation rules.

Proposals 1, 2,3 are presented in a companion draftCR.
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