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1	Introduction
Then new DC of LTE x Bands (xDL/1UL, x=1, 2, 3, 4) and NR 2 Bands (2DL/1UL) were approved in RAN#88[1]. And additional new DC band cpmbinations are included in revised WID [2]. In this paper we propose the required MSD levels for the new EN-DC bands combinations in Rel-17 base on summary paper [3].

2	MSD analysis
In rel-17 DC of LTE x Bands (xDL/1UL, x=1, 2, 3, 4) and NR 2 Bands (2DL/1UL) basket WI, RAN4 also consider shared antenna RF architectures for NSA UE in sub-6GHz as LTE system. So we consider shared antenna RF architecture for general NSA DC UE to derive MSD levels. Also separate antenna RF architecture is considered in some specific band combinations which was considered in general NR RF session.
For the MSD analysis of these several DC band combinations between LTE and NR, we assume the following parameters and attenuation levels based on current UE RF FE components as shown in Table 1 and 2. 
Table 1 show the RF component isolation parameters to derive MSD level at sub-6GHz. 
Table 1: UE RF Front-end component parameters
	UE ref. architecture
Component
	Triplexer-Diplexer
Architecture w/ single ant. or dual ant.
	Cascaded Diplexer 
Architecture w/ single ant.

	
	DC_40A_n1A-n78A, DC_7A_n40A-n78A, DC_8A_n40A-n78A, DC_11A_n28A-n77A, DC_2A_n5A-n77A, DC_13A_n2A-n77A, DC_66A_n5A-n77A, DC_18A_n28A-n78A, DC_18A_n28A-n77A, DC_18A_n41A-n78A, DC_12A_n5A-n77A, DC_14A_n5A-n77A, DC_2A_n71A-n78A, DC_7A_n71A-n78A, DC_71A_n38A-n78A, DC_5A_n66A-n78A, DC_71A_n66A-n78A, DC_2A_n66A-n77A, DC_13A_n66A-n77A, DC_11A_n3A-n77A
	DC_18A_n3A-n41A, DC_18A_n28A-n41A, DC_5A_n38A-n66A, DC_12A_n2A-n38A, DC_12A_n2A-n41A

	
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112
	68
	55
	55
	112
	68
	55
	55

	Triplexer
	110
	72
	55
	52
	
	
	
	

	Quadplexer
	
	
	
	
	112
	72
	55
	52

	Diplexer
	115
	87
	55
	55
	115
	87
	55
	55

	Duplexer
	100
	75
	55
	53
	100
	75
	55
	53

	PA Forward
	28.0
	32
	30
	28
	28.0
	32
	30
	28

	PA Reversed
	40
	30.5
	30
	30
	40
	30.5
	30
	30

	LNA
	10
	0
	0
	-10
	10
	0
	0
	-10



Table 2 show the isolation levels according to the RF component. 
Table 2: UE RF Front-end component isolation parameters
	Isolation Parameter
	Value (dB)
	Comment

	Antenna to Antenna
	10
	Main antenna to diversity antenna

	PA (out) to PA (in)
	60
	PCB isolation (PA forward mixing)

	Triplexer
	20
	High/low band isolation

	Diplexer
	25
	High/low band isolation

	PA (out) to PA (out)
	60
	L-H/H-L cross-band

	PA (out) to PA (out)
	50
	H-H cross-band

	LNA (in) to PA (out)
	60
	L-H/H-L cross-band

	LNA (in) to PA (out)
	50
	H-H cross-band

	Duplexer
	50
	Tx band rejection at Rx band



Based on these assumptions, we proposed the MSD levels as below in Table 3.

Table 3: Proposed MSD test configuration and results for self desense problems
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_40A_n1A-n78A
DC_40C_n1A-n78A
	B40
	IMD4
	|2*fB40 -2*fn78|
	2320
	5
	25
	2320
	5
	N/A

	
	n78
	
	
	3380
	10
	50
	3380
	10
	

	
	n1
	
	
	1930
	5
	25
	2120
	5
	7.6

	DC_7A_n40A-n78A
	B7
	IMD4
	|2*fB7 -2*fn78|
	2550
	5
	25
	2685
	5
	N/A

	
	n78
	
	
	3710
	10
	50
	3710
	10
	

	
	n40
	
	
	2320
	5
	25
	2320
	5
	9.1

	DC_8A_n40A-n78A
	8
	IMD2
	|fB8 +fn40|
	912
	5
	25
	957
	5
	N/A

	
	n40
	
	
	2395
	5
	25
	2395
	5
	

	
	n78
	
	
	3307
	10
	50
	3307
	10
	29.2

	
	8
	IMD3
	|fB8 -2*fn40|
	910
	5
	25
	955
	5
	N/A

	
	n40
	
	
	2340
	5
	25
	2340
	5
	

	
	n78
	
	
	3370
	10
	50
	3370
	10
	16.9

	
	8
	IMD2
	|fB8 -fn78|
	912
	5
	25
	957
	5
	N/A

	
	n78
	
	
	3307
	10
	50
	3307
	10
	

	
	n40
	
	
	2395
	5
	25
	2395
	5
	28.6

	DC_11A_n28A-n77A
DC_11A_n28A-n77(2A)
	11
	IMD3
	|2*fB11 +fn28|
	1443
	5
	25
	1491
	5
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	

	
	n77
	
	
	3629
	10
	50
	3629
	10
	17.5

	
	11
	IMD4
	|3*fB11 -fn28|
	1443
	5
	25
	1491
	5
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	

	
	n77
	
	
	3586
	10
	50
	3586
	10
	11.2

	
	11
	IMD3
	|2*fB11 - fn77|
	1443
	5
	25
	1491
	5
	N/A

	
	n77
	
	
	3684
	10
	50
	3684
	10
	

	
	n28
	
	
	743
	5
	25
	798
	5
	15.8

	
	11
	IMD4
	|3*fB11 -fn77|
	1443
	5
	25
	1491
	5
	N/A

	
	n77
	
	
	3564
	10
	50
	3564
	10
	

	
	n28
	
	
	710
	5
	25
	765
	5
	11.0

	DC_2A_n5A-n77A
DC_2A-2A_n5A-n77A
	2
	IMD3
	|fB2 +2*fn5|
	1880
	5
	25
	1960
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3540
	10
	50
	3540
	10
	16.0

	
	2
	IMD5
	|3*fB2 -2*fn5|
	1880
	5
	25
	1960
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3980
	10
	50
	3980
	10
	4.1

	
	2
	IMD5
	|3*fB2 -2*fn77|
	1907
	5
	25
	1987
	5
	N/A

	
	n77
	
	
	3305
	10
	50
	3305
	10
	

	
	n5
	
	
	844
	5
	25
	889
	5
	3.8

	DC_13A_n2A-n77A
	13
	IMD3
	|2*fB13 +fn2|
	782
	5
	25
	751
	5
	N/A

	
	n2
	
	
	1880
	5
	25
	1960
	5
	

	
	n77
	
	
	3444
	10
	50
	3444
	10
	17.3

	
	13
	IMD4
	|3*fB13 +fn2|
	780
	5
	25
	749
	5
	N/A

	
	n2
	
	
	1855
	5
	25
	1935
	5
	

	
	n77
	
	
	4195
	10
	50
	4195
	10
	12.4

	
	13
	IMD5
	|2*fB13 -3*fn2|
	782
	5
	25
	751
	5
	N/A

	
	n2
	
	
	1880
	5
	25
	1960
	5
	

	
	n77
	
	
	4076
	10
	50
	4076
	10
	4.5

	
	13
	IMD3
	|2*fB13 -fn77|
	782
	5
	25
	751
	5
	N/A

	
	n77
	
	
	3524
	10
	50
	3524
	10
	

	
	n2
	
	
	1880
	5
	25
	1960
	5
	16.0

	DC_66A_n5A-n77A
DC_66A-66A_n5A-n77A

	66
	IMD3
	|fB66 +2*fn5|
	1760
	5
	25
	2160
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3420
	10
	50
	3420
	10
	16.6

	
	66
	IMD4
	|fB66 +3*fn5|
	1714
	5
	25
	2114
	5
	N/A

	
	n5
	
	
	827
	5
	25
	872
	5
	

	
	n77
	
	
	4195
	10
	50
	4195
	10
	12.1

	
	66
	IMD5
	|3*fB66 -2*fn5|
	1760
	5
	25
	2160
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3620
	10
	50
	3620
	10
	3.6

	DC_18A_n28A-n77A
DC_18A_n28A-n78A
	18
	IMD5
	|2*fB18 +3*fn28|
	820
	5
	25
	865
	5
	N/A

	
	n28
	
	
	710
	5
	25
	765
	5
	

	
	n77/n78
	
	
	3770
	10
	50
	3770
	10
	4.0

	DC_18A_n28A-n77A
	18
	IMD5
	|4*fB18 -fn77|
	820
	5
	25
	865
	5
	N/A

	
	n77
	
	
	4045
	10
	50
	4045
	10
	

	
	n28
	
	
	710
	5
	25
	765
	5
	5.7

	DC_18A_n3A-n41A
	18
	IMD2
	|fB18 +fn3|
	820
	5
	25
	865
	5
	N/A

	
	n3
	
	
	1720
	5
	25
	1815
	5
	

	
	n41
	
	
	2540
	5
	25
	2540
	5
	29.4

	
	18
	IMD2
	|fB18 -fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2655
	5
	25
	2655
	5
	

	
	n3
	
	
	1740
	5
	25
	1835
	5
	28.2

	DC_18A_n28A-n41A
	18
	IMD5
	|4*fB18 -fn28|
	820
	5
	25
	865
	5
	N/A

	
	n28
	
	
	710
	5
	25
	765
	5
	

	
	n41
	
	
	2570
	5
	25
	2570
	5
	5.1

	
	18
	IMD5
	|4*fB18 -fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n28
	
	
	710
	5
	25
	765
	5
	4.7

	DC_18A_n41A-n77A
DC_18A_n41A-n78A
	18
	IMD2
	|fB18 +fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2570
	5
	25
	2570
	5
	

	
	n77/n78
	
	
	3390
	10
	50
	3390
	10
	30.1

	
	18
	IMD3
	|2*fB18 +fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n77
	
	
	4155
	10
	50
	4155
	10
	16.4

	
	18
	IMD4
	|2*fB18 -2*fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n77/n78
	
	
	3390
	10
	50
	3390
	10
	9.1

	
	18
	IMD2
	|fB18 -fn78|
	820
	5
	25
	865
	5
	N/A

	
	n77/n78
	
	
	3450
	10
	50
	3450
	10
	

	
	n41
	
	
	2630
	5
	25
	2630
	5
	28.5

	DC_12A_n5A-n77A
	12
	IMD5
	|4*fB12 +fn5|
	708
	5
	25
	738
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3662
	10
	50
	3662
	10
	5.4

	
	12
	IMD5
	|4*fB12 -fn77|
	708
	5
	25
	738
	5
	N/A

	
	n77
	
	
	3707
	10
	50
	3707
	10
	

	
	n5
	
	
	830
	5
	25
	875
	5
	4.8

	DC_14A_n5A-n77A

	14
	IMD4
	|fB14 +3*fn5|
	793
	5
	25
	763
	5
	N/A

	
	n5
	
	
	845
	5
	25
	890
	5
	

	
	n77
	
	
	3328
	10
	50
	3328
	10
	10.6

	
	14
	IMD5
	|fB14 +4*fn5|
	793
	5
	25
	763
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	4113
	10
	50
	4113
	10
	5.1

	
	14
	IMD5
	|4*fB14 -fn77|
	793
	5
	25
	763
	5
	N/A

	
	n77
	
	
	4047
	10
	50
	4047
	10
	

	
	n5
	
	
	830
	5
	25
	875
	5
	4.4

	DC_2A_n71A-n78A
	2
	IMD3
	|fB2 +2*fn71|
	1907.5
	5
	25
	1987.5
	5
	N/A

	
	n71
	
	
	695.5
	5
	25
	649.5
	5
	

	
	n78
	
	
	3305
	10
	50
	3305
	10
	8.0

	DC_7A_n71A-n78A
	7
	IMD4
	|2*fB7 -2*fn71|
	2550
	5
	25
	2670
	5
	N/A

	
	n71
	
	
	693
	5
	25
	647
	5
	

	
	n78
	
	
	3714
	10
	50
	3714
	10
	9.7

	
	7
	IMD5
	|3*fB7 -2*fn78|
	2555
	5
	25
	2675
	5
	N/A

	
	n78
	
	
	3520
	10
	50
	3520
	10
	

	
	n71
	
	
	671
	5
	25
	625
	5
	3.9

	DC_71A_n38A-n78A
	71
	IMD2
	|fB71 +fn38|
	693
	5
	25
	647
	5
	N/A

	
	n38
	
	
	2615
	5
	25
	2615
	5
	

	
	n78
	
	
	3308
	10
	50
	3308
	10
	29.1

	
	71
	IMD4
	|2*fB71 -2*fn38|
	693
	5
	25
	647
	5
	N/A

	
	n38
	
	
	2580
	5
	25
	2580
	5
	

	
	n78
	
	
	3774
	10
	50
	3774
	10
	10.3

	
	71
	IMD2
	|fB71 -fn78|
	693
	5
	25
	647
	5
	N/A

	
	n78
	
	
	3308
	10
	50
	3308
	10
	

	
	n38
	
	
	2615
	5
	25
	2615
	5
	28.7

	DC_5A_n66A-n78A
	5
	IMD3
	|fn66 +2*fB5|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n78
	
	
	3420
	10
	50
	3420
	10
	16.6

	
	5
	IMD5
	|3*fn66 -2*fB5|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n78
	
	
	3620
	10
	50
	3620
	10
	3.6

	DC_71A_n66A-n78A
	71
	IMD3
	|2*fB71 -fn78|
	693
	5
	25
	647
	5
	N/A

	
	n78
	
	
	3546
	10
	50
	3546
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	15.5

	DC_5A_n38A-n66A
	5
	IMD2
	|fB5 +fn66|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n38
	
	
	2590
	5
	25
	2590
	5
	28.9

	
	5
	IMD3
	|fB5 -2*fn66|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1720
	5
	25
	2120
	5
	

	
	n38
	
	
	2610
	5
	25
	2610
	5
	16.4

	DC_12A_n2A-n38A or
DC_12A_n2A-n41A
	12
	IMD2
	|fn2 +fB12|
	708
	5
	25
	738
	5
	N/A

	
	n2
	
	
	1900
	5
	25
	1980
	5
	

	
	n38/n41
	
	
	2608
	5
	25
	2608
	5
	28.7

	DC_2A_n66A-n77A
	2
	IMD2
	|fB2 -fn77|
	1900
	5
	25
	1980
	5
	N/A

	
	n77
	
	
	4060
	10
	50
	4060
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	29.2

	
	2
	IMD4
	|3*fB2 -fn77|
	1900
	5
	25
	1980
	5
	N/A

	
	n77
	
	
	3540
	10
	50
	3540
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	10.4

	
	2
	IMD5
	|3*fB2 -2*fn77|
	1900
	5
	25
	1980
	5
	N/A

	
	n77
	
	
	3930
	10
	50
	3930
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	4.0

	DC_13A_n66A-n77A
	13
	IMD3
	|2*fB13 +fn66|
	782
	5
	25
	751
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n77
	
	
	3324
	10
	50
	3324
	10
	16.4

	
	13
	IMD4
	|3*fB13 +fn66|
	782
	5
	25
	751
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n77
	
	
	4106
	10
	50
	4106
	10
	11.7

	
	13
	IMD5
	|2*fB13 -3*fn66|
	782
	5
	25
	751
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n77
	
	
	3716
	10
	50
	3716
	10
	4.4

	DC_11A_n3A-n77A
	11
	IMD4
	|fB11 -3*fn3|
	1440
	5
	25
	1488
	5
	N/A

	
	n3
	
	
	1740
	5
	25
	1835
	5
	

	
	n77
	
	
	3780
	10
	50
	3780
	10
	10.8

	
	11
	IMD5
	|4*fB11 -fn3|
	1440
	5
	25
	1488
	5
	N/A

	
	n3
	
	
	1740
	5
	25
	1835
	5
	

	
	n77
	
	
	4020
	10
	50
	4020
	10
	4.1

	
	11
	IMD2
	|fB11 -fn77|
	1440
	5
	25
	1488
	5
	N/A

	
	n77
	
	
	3310
	10
	50
	3310
	10
	

	
	n3
	
	
	1775
	5
	25
	1870
	5
	29.0

	
	11
	IMD5
	|4*fB11 -fn77|
	1440
	5
	25
	1488
	5
	N/A

	
	n77
	
	
	3925
	10
	50
	3925
	10
	

	
	n3
	
	
	1740
	5
	25
	1835
	5
	3.7




3	Proposed text for TR37.717-11-21: 
[Unchanged Parts Skipped]
[bookmark: _Toc49847443]6.10	DC_7_n40-n78	
[bookmark: _Toc49847444]6.10.1	Operating bands for DC
Table 6.10.1-1: LTE 1 band DL/1UL + NR 2 bands DL/1UL DC operating bands
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_7_n40-n78
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD



[bookmark: _Toc49847445]6.10.2	Configuration for DC
Table 6.10.2-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA CA configuration
	NR band

	DC_7A_n40A-n78A
	DC_7A_n40A
DC_7A_n78A
	7A
	CA_n40A-n78A



[bookmark: _Toc49847446]6.10.3	Co-existence studies
Co-existence analysis for DC_7_n40 UL shows no impact to NR Band n78 DL. 
Co-existence analysis for DC_7_n78 UL shows 4th IMD might fall into NR Band n40 DL. 
[bookmark: _Toc49847447]6.10.4	∆TIB and ∆RIB values
TIB,c and RIB,c values are given in the tables below. 
Table 6.10.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_7_n40-n78
	7
	0.5

	
	n40
	0.6

	
	n78
	0.8



Table 6.10.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_7_n40-n78
	7
	0

	
	n40
	0.5

	
	n78
	0.5



[bookmark: _Toc49847448]6.10.5	MSD
Based on co-existence studies additional MSD is needed to be defined due to 4nd IMD.
Table 6.10.5-1: Proposed MSD levels from interested companies for DC_7_n40-n78
	DC bands
	UL DC
	IMD
	Nokia
	LG
	MSD (dB)

	DC_7A_n40A-n78A
	7
	IMD4
	|2*fB7 -2*fn78|
	9.3
	9.1
	9.2

	
	n78
	
	
	
	
	

	
	n40
	
	
	
	
	



Table 6.10.5-21: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_7A_n40A-n78A
	7
	2520
	10
	50
	2640
	N/A
	N/A

	
	n40
	2360
	5
	25
	2360
	[9.23]
	IMD4

	
	n78
	3700
	10
	50
	3700
	N/A
	N/A



[bookmark: _Toc49847449]6.11	DC_8_n40-n78	
[bookmark: _Toc49847450]6.11.1	Operating bands for DC
Table 6.11.1-1: LTE 1 band DL/1UL + NR 2 bands DL/1UL DC operating bands
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_8_n40-n78
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD



[bookmark: _Toc49847451]6.11.2	Configuration for DC
Table 6.11.2-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA CA configuration
	NR band

	DC_8A_n40A-n78A
	DC_8A_n40A
DC_8A_n78A
	8A
	CA_n40A-n78A



[bookmark: _Toc49847452]6.11.3	Co-existence studies
Co-existence analysis for DC_8_n40 UL shows that 4th HAM of band 8 may fall into NR Band n78 DL. This is already covered in Table 7.3B.2.3.1-1 and Table 7.3B.2.3.1-2 in 38.101-3. Further, it shows that 2nd and 3rd IMD may fall in NR Band n78 DL.
Co-existence analysis for DC_8_n78 UL shows that 2nd IMD may fall into NR Band n40 DL. 
[bookmark: _Toc49847453]6.11.4	∆TIB and ∆RIB values
TIB,c and RIB,c values are given in the tables below. 
Table 6.11.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_8_n40-n78
	8
	0.6

	
	n40
	0.3

	
	n78
	0.8



Table 6.11.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_8_n40-n78
	8
	0.2

	
	n40
	0.4

	
	n78
	0.5



[bookmark: _Toc49847454]6.11.5	MSD
Based on co-existence studies additional MSD is needed.  
Table 6.10.5-1: Proposed MSD levels from interested companies for DC_7_n40-n78
	DC bands
	UL DC
	IMD
	Nokia
	LG
	MSD (dB)

	DC_8A_n40A-n78A
	8
	IMD2
	|fB8 + fn40|
	28.2
	29.2
	28.7

	
	n40
	
	
	
	
	

	
	n78
	
	
	
	
	

	
	8
	IMD2
	|fB8 - fn78|
	26.0
	28.6
	27.3

	
	n78
	
	
	
	
	

	
	n40
	
	
	
	
	




Table 6.11.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_8A_n40A-n78A
	8
	910
	5
	25
	955
	N/A
	N/A

	
	n40
	2395
	5
	25
	2395
	N/A
	N/A

	
	n78
	3305
	10
	50
	3307.5
	[28.72]
	IMD21

	
	8
	910
	5
	25
	955
	N/A
	N/A

	
	n40
	2395
	5
	25
	2395
	[27.36]
	IMD2

	
	n78
	3305
	10
	50
	3305
	N/A
	N/A



[Unchanged Parts Skipped]

[bookmark: _Toc35957495]6.X	DC_40_n1-n78

[bookmark: _Toc35957500]6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD4 and IMD5 produced by Band 40 and NR band n1 that impact the reference sensitivity of NR band n78. However, these IMD problems already solved in DC_1A_n40A-n78A with 2UL_DC_1A_n40A. So, RAN4 can follow the MSD levels in TS38.101-3.
Also there are IMD4 produced by Band 40 and NR band n78 that impact the reference sensitivity of NR band n1.
The required MSD is shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_40A_n1A-n78A
DC_40C_n1A-n78A
	40
	IMD4
	|2*fB40 -2*fn78|
	2320
	5
	25
	2320
	5
	N/A

	
	n78
	
	
	3380
	10
	50
	3380
	5
	

	
	n1
	
	
	1930
	5
	25
	2120
	5
	7.6



6.X	DC_11_n28-n77 or DC_11_n28-n77(2A)

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD3 and IMD4 produced by Band 11 and NR band n28 that impact the reference sensitivity of NR band n77. 
Also there are IMD3 and IMD4 produced by Band 11 and NR band n77 that impact the reference sensitivity of NR band n28.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_11A_n28A-n77A
DC_11A_n28A-n77(2A)
	11
	IMD3
	|2*fB11 +fn28|
	1443
	5
	25
	1491
	5
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	

	
	n77
	
	
	3629
	10
	50
	3629
	10
	17.5

	
	11
	IMD4
	|3*fB11 -fn28|
	1443
	5
	25
	1491
	5
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	

	
	n77
	
	
	3586
	10
	50
	3586
	10
	11.2

	
	11
	IMD3
	|2*fB11 - fn77|
	1443
	5
	25
	1491
	5
	N/A

	
	n77
	
	
	3684
	10
	50
	3684
	10
	

	
	n28
	
	
	743
	5
	25
	798
	5
	15.8

	
	11
	IMD4
	|3*fB11 -fn77|
	1443
	5
	25
	1491
	5
	N/A

	
	n77
	
	
	3564
	10
	50
	3564
	10
	

	
	n28
	
	
	710
	5
	25
	765
	5
	11.0



6.X	DC_2_n5-n77 or DC_2-2_n5-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD3 and IMD5 produced by Band 2 and NR band n5 that impact the reference sensitivity of NR band n77. 
Also there are IMD5 produced by Band 2 and NR band n77 that impact the reference sensitivity of NR band n5.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_2A_n5A-n77A
DC_2A-2A_n5A-n77A
	2
	IMD3
	|fB2 +2*fn5|
	1880
	5
	25
	1960
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3540
	10
	50
	3540
	10
	16.0

	
	2
	IMD5
	|3*fB2 -2*fn5|
	1880
	5
	25
	1960
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3980
	10
	50
	3980
	10
	4.1

	
	2
	IMD5
	|3*fB2 -2*fn77|
	1907
	5
	25
	1987
	5
	N/A

	
	n77
	
	
	3305
	10
	50
	3305
	10
	

	
	n5
	
	
	844
	5
	25
	889
	5
	3.8



6.X	DC_13_n2-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD3. IMD4 and IMD5 produced by Band 13 and NR band n2 that impact the reference sensitivity of NR band n77. 
Also there are IMD3 produced by Band 13 and NR band n77 that impact the reference sensitivity of NR band n2.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_13A_n2A-n77A
	13
	IMD3
	|2*fB13 +fn2|
	782
	5
	25
	751
	5
	N/A

	
	n2
	
	
	1880
	5
	25
	1960
	5
	

	
	n77
	
	
	3444
	10
	50
	3444
	10
	17.3

	
	13
	IMD4
	|3*fB13 +fn2|
	780
	5
	25
	749
	5
	N/A

	
	n2
	
	
	1855
	5
	25
	1935
	5
	

	
	n77
	
	
	4195
	10
	50
	4195
	10
	12.4

	
	13
	IMD5
	|2*fB13 -3*fn2|
	782
	5
	25
	751
	5
	N/A

	
	n2
	
	
	1880
	5
	25
	1960
	5
	

	
	n77
	
	
	4076
	10
	50
	4076
	10
	4.5

	
	13
	IMD3
	|2*fB13 -fn77|
	782
	5
	25
	751
	5
	N/A

	
	n77
	
	
	3524
	10
	50
	3524
	10
	

	
	n2
	
	
	1880
	5
	25
	1960
	5
	16.0



6.X	DC_66_n5-n77 or DC_66-66_n5-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD3. IMD4 and IMD5 produced by Band 66 and NR band n5 that impact the reference sensitivity of NR band n77. 
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_66A_n5A-n77A
DC_66A-66A_n5A-n77A

	66
	IMD3
	|fB66 +2*fn5|
	1760
	5
	25
	2160
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3420
	10
	50
	3420
	10
	16.6

	
	66
	IMD4
	|fB66 +3*fn5|
	1714
	5
	25
	2114
	5
	N/A

	
	n5
	
	
	827
	5
	25
	872
	5
	

	
	n77
	
	
	4195
	10
	50
	4195
	10
	12.1

	
	66
	IMD5
	|3*fB66 -2*fn5|
	1760
	5
	25
	2160
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3620
	10
	50
	3620
	10
	3.6



6.X	DC_18_n28-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD5 produced by Band 18 and NR band n28 that impact the reference sensitivity of NR band n77. Also, there is IMD5 produced by Band 18 and NR band n77 that impact the reference sensitivity of NR band n28.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_18A_n28A-n77A

	18
	IMD5
	|2*fB18 +3*fn28|
	820
	5
	25
	865
	5
	N/A

	
	n28
	
	
	710
	5
	25
	765
	5
	

	
	n77
	
	
	3770
	10
	50
	3770
	10
	4.0

	
	18
	IMD5
	|4*fB18 -fn77|
	820
	5
	25
	865
	5
	N/A

	
	n77
	
	
	4045
	10
	50
	4045
	10
	

	
	n28
	
	
	710
	5
	25
	765
	5
	5.7



6.X	DC_18_n28-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD5 produced by Band 18 and NR band n28 that impact the reference sensitivity of NR band n78. 
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_18A_n28A-n78A
	18
	IMD5
	|2*fB18 +3*fn28|
	820
	5
	25
	865
	5
	N/A

	
	n28
	
	
	710
	5
	25
	765
	5
	

	
	n78
	
	
	3770
	10
	50
	3770
	10
	4.0



6.X	DC_18_n3-n41

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD2 and IMD3 produced by Band 18 and NR band n3 that impact the reference sensitivity of NR band n41.
Also, there is IMD2 produced by Band 18 and NR band n41 that impact the reference sensitivity of NR band n3.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_18A_n3A-n41A
	18
	IMD2
	|fB18 +fn3|
	820
	5
	25
	865
	5
	N/A

	
	n3
	
	
	1720
	5
	25
	1815
	5
	

	
	n41
	
	
	2540
	5
	25
	2540
	5
	29.4

	
	18
	IMD2
	|fB18 -fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2655
	5
	25
	2655
	5
	

	
	n3
	
	
	1740
	5
	25
	1835
	5
	28.2



6.X	DC_18_n28-n41

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD5 produced by Band 18 and NR band n28 that impact the reference sensitivity of NR band n41.
Also, there is IMD5 produced by Band 18 and NR band n41 that impact the reference sensitivity of NR band n28.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_18A_n28A-n41A
	18
	IMD5
	|4*fB18 -fn28|
	820
	5
	25
	865
	5
	N/A

	
	n28
	
	
	710
	5
	25
	765
	5
	

	
	n41
	
	
	2570
	5
	25
	2570
	5
	5.1

	
	18
	IMD5
	|4*fB18 -fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n28
	
	
	710
	5
	25
	765
	5
	4.7



6.X	DC_18_n41-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD2, IMD3 and IMD4 produced by Band 18 and NR band n41 that impact the reference sensitivity of NR band n77. Also, there is IMD2 produced by Band 18 and NR band n77 that impact the reference sensitivity of NR band n41.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_18A_n41A-n77A
	18
	IMD2
	|fB18 +fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2570
	5
	25
	2570
	5
	

	
	n77
	
	
	3390
	10
	50
	3390
	10
	30.1

	
	18
	IMD3
	|2*fB18 +fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n77
	
	
	4155
	10
	50
	4155
	10
	16.4

	
	18
	IMD4
	|2*fB18 -2*fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n77
	
	
	3390
	10
	50
	3390
	10
	9.1

	
	18
	IMD2
	|fB18 -fn77|
	820
	5
	25
	865
	5
	N/A

	
	n77
	
	
	3450
	10
	50
	3450
	10
	

	
	n41
	
	
	2630
	5
	25
	2630
	5
	28.5



6.X	DC_18_n41-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD2 and IMD4 produced by Band 18 and NR band n41 that impact the reference sensitivity of NR band n78. Also, there is IMD2 produced by Band 18 and NR band n78 that impact the reference sensitivity of NR band n41.
The required MSD levels and test configuration are shown in the following Table.

Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_18A_n41A-n78A
	18
	IMD2
	|fB18 +fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2570
	5
	25
	2570
	5
	

	
	n78
	
	
	3390
	10
	50
	3390
	10
	30.1

	
	18
	IMD4
	|2*fB18 -2*fn41|
	820
	5
	25
	865
	5
	N/A

	
	n41
	
	
	2515
	5
	25
	2515
	5
	

	
	n78
	
	
	3390
	10
	50
	3390
	10
	9.1

	
	18
	IMD2
	|fB18 -fn78|
	820
	5
	25
	865
	5
	N/A

	
	n78
	
	
	3450
	10
	50
	3450
	10
	

	
	n41
	
	
	2630
	5
	25
	2630
	5
	28.5



6.X	DC_12_n5-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD5 produced by Band 12 and NR band n5 that impact the reference sensitivity of NR band n77. Also, there is IMD5 produced by Band 12 and NR band n77 that impact the reference sensitivity of NR band n5.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_12A_n5A-n77A
	12
	IMD5
	|4*fB12 +fn5|
	708
	5
	25
	738
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	3662
	10
	50
	3662
	10
	5.4

	
	12
	IMD5
	|4*fB12 -fn77|
	708
	5
	25
	738
	5
	N/A

	
	n77
	
	
	3707
	10
	50
	3707
	10
	

	
	n5
	
	
	830
	5
	25
	875
	5
	4.8



6.X	DC_14_n5-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD4 and IMD5 produced by Band 14 and NR band n5 that impact the reference sensitivity of NR band n77. Also, there is IMD5 produced by Band 14 and NR band n77 that impact the reference sensitivity of NR band n5.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_14A_n5A-n77A

	14
	IMD4
	|fB14 +3*fn5|
	793
	5
	25
	763
	5
	N/A

	
	n5
	
	
	845
	5
	25
	890
	5
	

	
	n77
	
	
	3328
	10
	50
	3328
	10
	10.6

	
	14
	IMD5
	|fB14 +4*fn5|
	793
	5
	25
	763
	5
	N/A

	
	n5
	
	
	830
	5
	25
	875
	5
	

	
	n77
	
	
	4113
	10
	50
	4113
	10
	5.1

	
	14
	IMD5
	|4*fB14 -fn77|
	793
	5
	25
	763
	5
	N/A

	
	n77
	
	
	4047
	10
	50
	4047
	10
	

	
	n5
	
	
	830
	5
	25
	875
	5
	4.4



6.X	DC_2_n71-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD3 produced by Band 2 and NR band n71 that impact the reference sensitivity of NR band n78.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_2A_n71A-n78A
	2
	IMD3
	|fB2 +2*fn71|
	1907.5
	5
	25
	1987.5
	5
	N/A

	
	n71
	
	
	695.5
	5
	25
	649.5
	5
	

	
	n78
	
	
	3305
	10
	50
	3305
	10
	8.0



6.X	DC_7_n71-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD4 produced by Band 7 and NR band n71 that impact the reference sensitivity of NR band n78. Also there is IMD5 produced by Band 7 and NR band n78 that impact the reference sensitivity of NR band n71.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_7A_n71A-n78A
	7
	IMD4
	|2*fB7 -2*fn71|
	2550
	5
	25
	2670
	5
	N/A

	
	n71
	
	
	693
	5
	25
	647
	5
	

	
	n78
	
	
	3714
	10
	50
	3714
	10
	9.7

	
	7
	IMD5
	|3*fB7 -2*fn78|
	2555
	5
	25
	2675
	5
	N/A

	
	n78
	
	
	3520
	10
	50
	3520
	10
	

	
	n71
	
	
	671
	5
	25
	625
	5
	3.9



6.X	DC_71_n38-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD2 and IMD4 produced by Band 71 and NR band n38 that impact the reference sensitivity of NR band n78. Also there is IMD2 produced by Band 71 and NR band n78 that impact the reference sensitivity of NR band n38.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_71A_n38A-n78A
	71
	IMD2
	|fB71 +fn38|
	693
	5
	25
	647
	5
	N/A

	
	n38
	
	
	2615
	5
	25
	2615
	5
	

	
	n78
	
	
	3308
	10
	50
	3308
	10
	29.1

	
	71
	IMD4
	|2*fB71 -2*fn38|
	693
	5
	25
	647
	5
	N/A

	
	n38
	
	
	2580
	5
	25
	2580
	5
	

	
	n78
	
	
	3774
	10
	50
	3774
	10
	10.3

	
	71
	IMD2
	|fB71 -fn78|
	693
	5
	25
	647
	5
	N/A

	
	n78
	
	
	3308
	10
	50
	3308
	10
	

	
	n38
	
	
	2615
	5
	25
	2615
	5
	28.7



6.X	DC_5_n66-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD3 and IMD5 produced by Band 5 and NR band n66 that impact the reference sensitivity of NR band n78.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_5A_n66A-n78A
	5
	IMD3
	|fn66 +2*fB5|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n78
	
	
	3420
	10
	50
	3420
	10
	16.6

	
	5
	IMD5
	|3*fn66 -2*fB5|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n78
	
	
	3620
	10
	50
	3620
	10
	3.6



6.X	DC_71_n66-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD3 produced by Band 71 and NR band n78 that impact the reference sensitivity of NR band n66.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_71A_n66A-n78A
	71
	IMD3
	|2*fB71 -fn78|
	693
	5
	25
	647
	5
	N/A

	
	n78
	
	
	3546
	10
	50
	3546
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	15.5



6.X	DC_5_n38-n66

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD2 and IMD3 produced by Band 5 and NR band n66 that impact the reference sensitivity of NR band n38.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_5A_n38A-n66A
	5
	IMD2
	|fB5 +fn66|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n38
	
	
	2590
	5
	25
	2590
	5
	28.9

	
	5
	IMD3
	|fB5 -2*fn66|
	830
	5
	25
	875
	5
	N/A

	
	n66
	
	
	1720
	5
	25
	2120
	5
	

	
	n38
	
	
	2610
	5
	25
	2610
	5
	16.4



6.X	DC_12_n2-n38

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD2 produced by Band 12 and NR band n2 that impact the reference sensitivity of NR band n38.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_12A_n2A-n38A
	12
	IMD2
	|fn2 +fB12|
	708
	5
	25
	738
	5
	N/A

	
	n2
	
	
	1900
	5
	25
	1980
	5
	

	
	n38
	
	
	2608
	5
	25
	2608
	5
	28.7



6.X	DC_12_n2-n41

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD2 produced by Band 12 and NR band n2 that impact the reference sensitivity of NR band n41.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_12A_n2A-n41A
	12
	IMD2
	|fn2 +fB12|
	708
	5
	25
	738
	5
	N/A

	
	n2
	
	
	1900
	5
	25
	1980
	5
	

	
	n41
	
	
	2608
	5
	25
	2608
	5
	28.7



6.X	DC_71_n2-n78

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there is IMD3 produced by Band 71 and NR band n2 that impact the reference sensitivity of NR band n78.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_71A_n2A-n78A
	n2
	IMD3
	|fn2 +2*fB71|
	1907.5
	5
	25
	1987.5
	5
	N/A

	
	B71
	
	
	695.5
	5
	25
	649.5
	5
	

	
	n78
	
	
	3305
	10
	50
	3305
	10
	8.0



6.X	DC_2_n66-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD2, IMD4 and IMD5 produced by Band 2 and NR band n77 that impact the reference sensitivity of NR band n66.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_2A_n66A-n77A
	2
	IMD2
	|fB2 -fn77|
	1900
	5
	25
	1980
	5
	N/A

	
	n77
	
	
	4060
	10
	50
	4060
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	29.2

	
	2
	IMD4
	|3*fB2 -fn77|
	1900
	5
	25
	1980
	5
	N/A

	
	n77
	
	
	3540
	10
	50
	3540
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	10.4

	
	2
	IMD5
	|3*fB2 -2*fn77|
	1900
	5
	25
	1980
	5
	N/A

	
	n77
	
	
	3930
	10
	50
	3930
	10
	

	
	n66
	
	
	1760
	5
	25
	2160
	5
	4.0



6.X	DC_13_n66-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD3, IMD4 and IMD5 produced by Band 13 and NR band n66 that impact the reference sensitivity of NR band n77.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_13A_n66A-n77A
	13
	IMD3
	|2*fB13 +fn66|
	782
	5
	25
	751
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n77
	
	
	3324
	10
	50
	3324
	10
	16.4

	
	13
	IMD4
	|3*fB13 +fn66|
	782
	5
	25
	751
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n77
	
	
	4106
	10
	50
	4106
	10
	11.7

	
	13
	IMD5
	|2*fB13 -3*fn66|
	782
	5
	25
	751
	5
	N/A

	
	n66
	
	
	1760
	5
	25
	2160
	5
	

	
	n77
	
	
	3716
	10
	50
	3716
	10
	4.4



6.X	DC_11_n3-n77

6.X.5	MSD
Based on Table 5.3-1 in TR 37.717-11-21, there are IMD4 and IMD5 produced by Band 11 and NR band n3 that impact the reference sensitivity of NR band n77. Also there are IMD2 and IMD5 produced by Band 11 and NR band n77 that impact the reference sensitivity of NR band n3.
The required MSD levels and test configuration are shown in the following Table.
Table 6.X.5-1: Reference sensitivity exceptions for Scell due to dual uplink operation for DC in NR FR1 (three bands)
	DC bands
	UL DC
	IMD
	UL Fc 
(MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc 
(MHz)
	DL BW
(MHz)
	MSD 
(dB)

	DC_11A_n3A-n77A
	11
	IMD4
	|fB11 -3*fn3|
	1440
	5
	25
	1488
	5
	N/A

	
	n3
	
	
	1740
	5
	25
	1835
	5
	

	
	n77
	
	
	3780
	10
	50
	3780
	10
	10.8

	
	11
	IMD5
	|4*fB11 -fn3|
	1440
	5
	25
	1488
	5
	N/A

	
	n3
	
	
	1740
	5
	25
	1835
	5
	

	
	n77
	
	
	4020
	10
	50
	4020
	10
	4.1

	
	11
	IMD2
	|fB11 -fn77|
	1440
	5
	25
	1488
	5
	N/A

	
	n77
	
	
	3310
	10
	50
	3310
	10
	

	
	n3
	
	
	1775
	5
	25
	1870
	5
	29.0

	
	11
	IMD5
	|4*fB11 -fn77|
	1440
	5
	25
	1488
	5
	N/A

	
	n77
	
	
	3925
	10
	50
	3925
	10
	

	
	n3
	
	
	1740
	5
	25
	1835
	5
	3.7



 [End of changes]
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