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Introduction
The WID for NR DC was updated in RAN #90-e meeting. There are some duplicated TPs approved for some combinations. In the contribution we provide a TP to correct the duplication.
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[bookmark: OLE_LINK13]5.11	DC_2-48_n5
5.11.1	Configurations for DC
Table 5.11.1-1: Inter-band DC configurations (three bands)
	DC
configuration
	Uplink configuration

	DC_2A-48A_n5A
	DC_2A_n5A
DC_48A_n5A



5.11.2	Co-existence studies
When uplink is DC_2A_n5A there is IMD3 interfering band 48 downlink.
When uplink is DC_48A_n5A there is IMD3 interfering band 2 downlink.
5.11.3	∆TIB and ∆RIB values
It is proposed to take the maximum relaxation values from DC_2-n5 and DC_48-n5.
Table 5.11.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_2-48_n5
	2
	0.6

	
	48
	0.8

	
	n5
	0.3



Table 5.11.3-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_2-48_n5
	2
	0.2

	
	48
	0.5

	
	n5
	0.05



5.11.4	Reference sensitivity exceptions
It is prosed to re-use the IMD3 MSD from already specified configurations DC_1A-5A_n78A and DC_1A-42A_n28A which are similar to DC_2A-48A_n5A.The MSD levels are derived from the text proposal in R4-2010232 and R4-2014135.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_2A-48A_n5A
	2
	1870
	5
	25
	1950
	18.116.9
	IMD3

	
	48
	3610
	10
	50
	3610
	N/A
	N/A

	
	n5
	830
	5
	25
	875
	N/A
	N/A

	
	2
	1890
	5
	25
	1970
	N/A
	N/A

	
	48
	3570
	5
	25
	3570
	15.716.2
	IMD3

	
	n5
	840
	5
	25
	885
	N/A
	N/A



<Next changed section>
5.20	DC_3-28_n1
5.20.1	Configurations for DC
Table 5.20.1-1: Inter-band DC configurations (three bands)
	DC
Configuration
	Uplink DC
configuration

	DC_3A-28A_n1A
	DC_28A_n1A
DC_3A_n1A



5.20.2	Co-existence studies
Co-existence studies have been performed for lower order combinations. Co-existence analysis for DC_28_n1 UL shows that 3rd HAM might fall into DL band n1 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, is shows that 5th IMD may fall in DL band 3.
Co-existence analysis for DC_3_n1 UL shows no impact to DL band 28.

5.20.3	∆TIB and ∆RIB values
Table 5.20.3-1: ΔTIB,c
	Inter-band DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_3-28_n1
	3
	0.3

	
	28
	0.6

	
	n1
	0.3



Table 5.20.3-2: ΔRIB
	Inter-band DC configuration
	E-UTRA or NR Band
	ΔRIB,c (dB)

	DC_3-28_n1
	3
	0

	
	28
	0.2

	
	n1
	0



5.20.4	Reference sensitivity exceptions
REFSENS exceptions needed due to band 28 uplink harmonic into band n1 is already specified for DC_28A_n1A.
Based on co-existence studies additional MSD is needed.  
The reference sensitivity exception (MSD) due to IMD5 for DC_3-28_n1 with UL DC_28_n1 is specified as below referring to the MSD for CA_1A-3A-28A from 36.101.

Table 6. x.55.20.4-1: 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_3A-28A_n1A
	3
	1725
	5
	25
	1820
	4
	IMD5

	
	28
	710
	5
	25
	765
	N/A
	N/A

	
	n1
	1975
	5
	25
	2165
	N/A
	N/A



<Next changed section>
5.22	DC_7-28_n1
5.22.1	Configurations for DC
Table 5.22.1-1: Inter-band DC configurations (three bands)
	DC
Configuration
	Uplink DC
configuration

	DC_7A-28A_n1A
	DC_28A_n1A
DC_7A_n1A



5.22.2	Co-existence studies
Co-existence studies have been performed for lower order combinations. 
Co-existence analysis for DC_28_n1 UL shows that 3rd HAM might fall into DL band n1 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, is shows that 2th IMD may fall in DL band 7.
Co-existence analysis for DC_7_n1 UL shows that 5th IMD may fall in DL band 28.

5.22.3	∆TIB and ∆RIB values
Table 5.22.3-1: ΔTIB,c
	Inter-band DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_7-28_n1
	7
	0.6

	
	28
	0.6

	
	n1
	0.35



Table 5.22.3-2: ΔRIB
	Inter-band DC configuration
	E-UTRA or NR Band
	ΔRIB,c (dB)

	DC_7-28_n1
	7
	0

	
	28
	0.2

	
	n1
	0



5.22.4	Reference sensitivity exceptions
REFSENS exceptions needed due to band 28 uplink harmonic into band n1 is already specified for DC_28A_n1A.
Based on co-existence studies additional MSD is needed.  The MSD levels are derived from the text proposal in R4-2011610 and R4-2010889.
Table 6. x.55.22.4-1: 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

	[bookmark: OLE_LINK17]DC_7A-28A_n1A
	7
	2535
	5
	25
	2655
	N/A4
	N/AIMD5

	
	28
	725
	5
	25
	780
	4.3N/A
	N/AIMD5

	
	n1
	1950
	5
	25
	2165
	N/A
	N/A

	
	7
	2545
	5
	25
	2665
	29.0
	IMD2

	
	28
	730
	5
	25
	785
	N/A
	N/A

	
	n1
	1935
	5
	25
	2125
	N/A
	N/A



<Next changed section>
5.33	DC_5-7_n66
5.33.1	Configurations for DC
Table 5.33.1-1: Inter-band DC configurations (three bands)
	DC
configuration
	Uplink 
configuration

	DC_5A-7A_n66A
DC_5A-7C_n66A
	DC_5A_n66A
DC_7A_n66A



5.33.2	Co-existence studies
Co-existence studies on DC_7_n66 and DC_5_n66 show own Rx impact on the 3rd band due to dual uplink as follows:
	- IMD3 of dual uplink of Band 7 and n66 may fall into Band 5 DL,
	- IMD2 and IMD3 of dual uplink of Band 5 and n66 may fall into Band 7 DL.
5.33.3	∆TIB and ∆RIB values
For DC_5-7_n66, the TIB,c and RIB,c values are reused from the LTE combination CA_5-7-66, and are given in the tables below.
Table 5.33.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_5-7-n66
	5
	0.3

	
	7
	0.5

	
	n66
	0.5



Table 5.33.3-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_5-7-n66
	5
	0

	
	7
	0.5

	
	n66
	0.5



5.33.4	REFSENS requirements
The MSD values for own Rx impact of the 3rd band stated in 5.33.2 are shown in the following table. The MSD levels are derived from the text proposal in R4-2009928 and R4-2014128.
Table 5.33.4-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	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_5A-7A_n66A
DC_5A-7C_n66A
	5
	835
	5
	25
	880
	17.818.0
	FDD
	IMD3

	
	7
	2560
	5
	25
	2680
	N/A
	FDD
	N/A

	
	66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	5
	846.5
	5
	25
	891.5
	N/A
	FDD
	N/A

	
	7
	2504
	5
	25
	2624
	29.0
	FDD
	IMD21

	
	66
	1777.5
	5
	25
	2177.5
	N/A
	FDD
	N/A

	NOTE 1:	This band is subject to IMD3 also which MSD is not specified.




<Next changed section>
5.49		DC_3-28_n1
5.49.1	 Operating bands for DC
Table 5.49.1-1: Band combinations EN-DC (three bands)
	EN-DC band
	E-UTRA CA band
	NR band

	DC_3-28_n1
	CA_3-28
	n1



5.49.2 	Configuration for DC
Table 5.49.2-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA CA configuration
	NR band

	DC_3A-28A_n1A
	DC_3A_n1A DC_28A_n1A
	CA_3-28
	n1



5.49.3	 Co-existence studies
For UE coexistence study of Band 3 + Band n1, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.49.3-1.
Table 5.49.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	3420
	3570

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	5130
	5355

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	7680
	7920
	6840
	7140

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	9600
	9900
	8550
	8925

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	270
	135
	3630
	3765

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2055
	2250
	1440
	1650

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	5550
	5745
	5340
	5550

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3975
	4230
	3150
	3435

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	7470
	7725
	7050
	7335

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	270
	540
	7260
	7530

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5220
	4860
	6210
	5895

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1515
	1170
	2520
	2190

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8760
	9120
	9390
	9705

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	8970
	9315
	9180
	9510



For UE coexistence study of Band 28 + Band n1, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.49.3-1.
Table 5.49.3-2: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	703
	748

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1406
	1496

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2109
	2244

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	7680
	7920
	2812
	2992

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	9600
	9900
	3515
	3740

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1277
	1172
	2623
	2728

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	3092
	3257
	574
	424

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4543
	4708
	3326
	3476

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	5012
	5237
	129
	324

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	6463
	6688
	4029
	4224

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	2344
	2554
	5246
	5456

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1072
	832
	7217
	6932

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1596
	1851
	4534
	4264

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	4732
	4972
	8383
	8668

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5949
	6204
	7166
	7436



IMD5 may fall into Rx of band 3 with UL DC_28_n1.
5.49.4	 ∆TIB and ∆RIB values
Table 5.49.4-1: ΔTIB,c due to EN-DC(three bands)
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_3-28_n1
	3
	0.3

	
	28
	0.6

	
	n1
	0.3



Table 5.49.4-2: ΔRIB,c due to EN-DC (three bands)
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_3-28_n1
	3
	0

	
	28
	0.2

	
	n1
	0


5.49.5	REFSENS requirements
The reference sensitivity exception (MSD) due to IMD5 for DC_3-28_n1 with UL DC_28_n1 is specified as below referring to the MSD for CA_1A-3A-28A from 36.101.
Table 5.49.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_3A-28A_n1A
	3
	1723.5
	5
	25
	1818.5
	4
	IMD5

	
	28
	710.5
	5
	25
	765.5
	N/A
	N/A

	
	n1
	1975
	5
	25
	2165
	N/A
	N/A

	



5.50		DC_7-28_n1
5.50.1	 Operating bands for DC
Table 5.50.1-1: Band combinations EN-DC (three bands)
	EN-DC band
	E-UTRA CA band
	NR band

	DC_7-28_n1
	CA_7-28
	n1



5.50.2 	Configuration for DC
Table 5.50.2-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA CA configuration
	NR band

	DC_7A-28A_n1A
	DC_7A_n1A DC_28A_n1A
	CA_7-28
	n1



5.50.3	 Co-existence studies
For UE coexistence study of Band 7 + Band n1, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.50.3-1.
Table 5.50.3-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	7500
	7710

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	7680
	7920
	10000
	10280

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	9600
	9900
	12500
	12850

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520
	650
	4420
	4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270
	1460
	3020
	3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340
	6530
	6920
	7120

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3190
	3440
	5520
	5790

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	8260
	8510
	9420
	9690

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	1300
	1040
	8840
	9100

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8360
	8020
	5420
	5110

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	3870
	3540
	940
	620

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11920
	12260
	10180
	10490

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11340
	11670
	10760
	11080



For UE coexistence study of Band 28 + Band n1, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.50.3-1.
Table 5.50.3-2: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	703
	748

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	1406
	1496

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760
	5940
	2109
	2244

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	7680
	7920
	2812
	2992

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	9600
	9900
	3515
	3740

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1277
	1172
	2623
	2728

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	3092
	3257
	574
	424

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	4543
	4708
	3326
	3476

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	5012
	5237
	129
	324

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	6463
	6688
	4029
	4224

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	2344
	2554
	5246
	5456

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1072
	832
	7217
	6932

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1596
	1851
	4534
	4264

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	4732
	4972
	8383
	8668

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	5949
	6204
	7166
	7436



IMD5 may fall into Rx of band 28 with UL DC_7_n1.
IMD2 may fall into Rx of band 7 with UL DC_28_n1.

5.50.4	 ∆TIB and ∆RIB values
Table 5.50.4-1: ΔTIB,c due to EN-DC(three bands)
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_7-28_n1
	7
	0.6

	
	28
	0.6

	
	n1
	0.5



Table 5.50.4-2: ΔRIB,c due to EN-DC (three bands)
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_7-28_n1
	7
	0

	
	28
	0.2

	
	n1
	0


5.50.5	REFSENS requirements
The reference sensitivity exception (MSD) due to IMD5 for DC_7-28_n1 with UL DC_7_n1 is specified as below referring to the MSD for DC_1A-28A_n7A from 38.101-3.
The reference sensitivity exception (MSD) due to IMD5 for DC_7-28_n1 with UL DC_28_n1 is specified as below referring to the MSD for DC_1A-7A_n28A from 38.101-3.

Table 5.50.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_7A-28A_n1A
	7
	2510
	10
	50
	2630
	N/A
	N/A

	
	28
	730
	10
	50
	785
	4.5
	IMD5

	
	n1
	1935
	5
	25
	2125
	N/A
	N/A

	
	7
	2533
	10
	50
	2653
	30.0
	IMD2

	
	28
	718
	5
	25
	773
	N/A
	N/A

	
	n1
	1935
	5
	25
	2125
	N/A
	N/A

	



<Next changed section>
5.65	DC_5-7_n66
5.65.1	Configuration for DC
Table 5.65.1-1: Inter-band EN-DC configurations (three bands)
	DC configuration
	Uplink configuration
(NOTE 1)

	DC_5A-7A_n66A
	DC_5A_n66A
DC_7A_n66A



5.65.2	Co-existence study
Co-existence studies of this 3DL/2UL DC configuration are already covered in the constituent fall-back modes. And it can be get:
- IMD3 of band 7 UL and band n66 UL falling to band 5 DL.
- IMD2 and IMD3 of band 5UL and band n66 UL falling to band 7 DL.
The MSD could reuse the value for CA_3A-7A-26A.
5.65.3	∆TIB and ∆RIB values
For DC_5-7_n66, the TIB,c and RIB,c values are given in the tables below. Numbers come from LTE CA_5A-7A-66A.
Table 5.65.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_5-7_n66
	5
	0.3

	
	7
	0.5

	
	n66
	0.5



Table 5.65.3-2: ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_5-7_n66
	5
	0

	
	7
	0.5

	
	n66
	0.5


5.65.4	REFSENS requirements
Table 5.65.4-1 shows the required MSD levels for the DC configuration.
Table 5.65.4-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	E-UTRA and NR Band / Channel bandwidth / NRB / MSD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_5A-7A_n66A
	5
	835
	5
	25
	880
	17.5
	IMD3
|fB7-2*fn66|

	
	7
	2560
	5
	25
	2680
	N/A
	N/A

	
	n66
	1720
	5
	25
	2120
	N/A
	N/A

	
	5
	846.5
	5
	25
	891.5
	N/A
	N/A

	
	7
	2504
	5
	25
	2624
	29.01
	IMD2
|fB5+fn66|

	
	n66
	1777.5
	5
	25
	2197.5
	N/A
	N/A

	NOTE 1:	This band is subject to IMD3 also which MSD is not specified.



<Next changed section>
5.66	DC_7-66_n77 and DC_7-7-66_n77
5.66.1	Configuration for DC
Table 5.66.1-1: Inter-band EN-DC configurations (three bands)
	DC configuration
	Uplink configuration
(NOTE 1)

	DC_7A-66A_n77A
DC_7A-7A-66A_n77A
DC_7A-7A-66A_n77(2A)
DC_7A-66A_n77(2A)
DC_7C-66A_n77A
DC_7C-66A_n77(2A)
	DC_7A_n77A
DC_66A_n77A



5.66.2	Co-existence study
Co-existence studies of this 3DL/2UL DC configuration are already covered in the constituent fall-back modes. And it can be get:
- IMD4 of band 7 UL and band n77 UL falling to band 66 DL.
- IMD5 of band 66 UL and band n77 UL falling to band 7 DL.
The MSD could reuse the value for CA_3A-7A-26A.
5.66.3	∆TIB and ∆RIB values
For DC_7-66_n77 and DC_7-7-66_n77, the TIB,c and RIB,c values are given in the tables below. Numbers come from LTE CA_5A-7A-66A.
Table 5.66.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_7-66_n77
DC_7-7-66_n77
	7
	0.5

	
	66
	0.6

	
	n77
	0.8



Table 5.66.3-2: ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_7-66_n77
 DC_7-7-66_n77
	7
	0.5

	
	66
	0.5

	
	n77
	0.5


[bookmark: _GoBack]5.66.4	REFSENS requirements
Table 5.66.4-1 shows the required MSD levels for the DC configuration.
The MSD levels are derived from the text proposal in R4-2014129 and R4-2015711
Table 5.66.4-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	E-UTRA and NR Band / Channel bandwidth / NRB / MSD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_7A-66A_n77A
DC_7A-7A-66A_n77A
DC_7A-7A-66A_n77(2A)
DC_7A-66A_n77(2A)
DC_7C-66A_n77A
DC_7C-66A_n77(2A)
	7
	2550
	5
	25
	2685
	N/A
	N/A

	
	66
	1750
	5
	25
	2150
	8.7
	IMD4
|2*fB7-2*fn77|

	
	n77
	3625
	10
	50
	3475
	N/A
	N/A

	
	7
	N/A
	N/A
	N/A
	N/A
	N/A1
	IMD5
|2*fn77-3*fB66|

	
	66
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.



	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_7A-66A_n77A
DC_7C-66A_n77A
DC_7A-7A-66A_n77A
DC_7A-66A_n77(2A)
DC_7C-66A_n77(2A)
DC_7A-7A-66A_n77(2A)
	7
	2550
	5
	25
	2685
	N/A
	N/A

	
	66
	1750
	5
	25
	2150
	8.7
	IMD4


	
	n77
	3625
	10
	50
	3475
	N/A
	N/A

	
	66
	1715
	5
	25
	2115
	N/A
	N/A

	
	7
	2550
	5
	25
	2670
	5.2
	IMD5


	
	n77
	4190
	10
	50
	4190
	N/A
	N/A

	
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	7
	2520
	5
	25
	2640
	3.4
	IMD5


	
	n77
	3900
	10
	50
	3900
	N/A
	N/A



<Next changed section>
5.69	DC_2-48_n5
5.69.1	Configuration for DC
Table 5.69.1-1: Inter-band EN-DC configurations (three bands)
	DC configuration
	Uplink configuration
(NOTE 1)

	DC_2A-48A_n5A
	DC_2A_n5A
DC_48A_n5A



5.69.2	Co-existence study
Co-existence studies of this 3DL/2UL DC configuration are already covered in the constituent fallback modes. It can be got:
- The IMD3 of UL configuration on DC_2_n5 will impact of the Band 48 DL.
- The IMD3 of UL configuration on DC_48_n5 will impact of the Band 2 DL
5.69.3	∆TIB and ∆RIB values
For DC_2-48_n5, the TIB,c and RIB,c values are given in the tables below that reused the values for CA_2-5-48. 
Table 5.69.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_2-48_n5
	2
	0.6

	
	48
	0.8

	
	n5
	0.3



Table 5.69.3-2: ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_2-48_n5
	2
	0.2

	
	48
	0.5

	
	n5
	0


5.69.4	REFSENS requirements
Table 5.69.4-1 shows the required MSD levels for the DC configuration.
Table 5.69.4-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	E-UTRA and NR Band / Channel bandwidth / NRB / MSD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_2A-48A_n5A
	2
	1882
	5
	25
	1962
	15.6
	IMD3
| fB48-2*fn5|

	
	48
	3640
	5
	25
	3640
	N/A
	N/A

	
	n5
	839
	5
	25
	884
	N/A
	N/A

	
	2
	1905
	5
	25
	1985
	N/A
	N/A

	
	48
	3593
	5
	25
	3593
	16.6
	IMD3
|fB2+2*fn5|

	
	n5
	844
	5
	25
	889
	N/A
	N/A



<Next changed section>
5.94	DC_7-66_n77
5.94.1	Configurations for DC
Table 5.94.1-1: Inter-band DC configurations (three bands)
	DC
configuration
	Uplink configuration

	[bookmark: OLE_LINK76]DC_7A-66A_n77A
DC_7C-66A_n77A
DC_7A-7A-66A_n77A
DC_7A-66A_n77(2A)
DC_7C-66A_n77(2A)
DC_7A-7A-66A_n77(2A)
	DC_7A_n77A
DC_66A_n77A



5.94.2	Co-existence studies
For UE coexistence study of Band 66 + Band n77, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.94.2-1.
Table 5.94.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	3300
	4200
	1710
	1780

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz)
	6600
	8400
	3420
	3560

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	9900
	12600
	5130
	5340

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	13200
	16800
	6840
	7120

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	16500
	21000
	8550
	8900

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	2490
	1520
	5010
	5980

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	2*fy_low – fx_high
	2*fy_high – fx_low

	IMD frequency limits (MHz)
	4820
	6690
	780
	260

	Two-tone 3rd order IMD products
	2*fx_low + fy_low
	2*fx_high + fy_high
	2*fy_low + fx_low
	2*fy_high + fx_high

	IMD frequency limits (MHz)
	8310
	10180
	6720
	7760

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	3*fy_low – fx_high
	3*fy_high – fx_low

	IMD frequency limits (MHz)
	8120
	10890
	930
	2040

	Two-tone 4th order IMD products
	3*fx_low + fy_low
	3*fx_high + fy_high
	3*fy_low + fx_low
	3*fy_high + fx_high

	IMD frequency limits (MHz)
	11610
	14380
	8430
	8640

	Two-tone 4th order IMD products
	2*fy_low – 2*fx_high
	2*fy_high – 2*fx_low
	2*fx_low + 2*fy_low
	2*fx_high + 2*fy_high

	IMD frequency limits (MHz)
	4980
	3040
	10020
	11960

	Two-tone 5th order IMD products
	|4*fx_low – fy_high|
	|4*fx_high – fy_low|
	4*fy_low – fx_high
	4*fy_high – fx_low

	IMD frequency limits (MHz)
	11420
	15090
	2640
	3820

	Two-tone 5th order IMD products
	4*fx_low + fy_low
	4*fx_high + fy_high
	4*fy_low + fx_low
	4*fy_high + fx_high

	IMD frequency limits (MHz)
	14910
	18580
	10140
	11320

	Two-tone 5th order IMD products
	|3*fx_low – 2*fy_high|
	|3*fx_high – 2*fy_low|
	3*fy_low – 2*fx_high
	3*fy_high – 2*fx_low

	IMD frequency limits (MHz)
	6340
	9180
	3270
	1260

	Two-tone 5th order IMD products
	2*fx_low + 3*fy_low
	2*fx_high + 3*fy_high
	2*fy_low + 3*fx_low
	2*fy_high + 3*fx_high

	IMD frequency limits (MHz)
	11730
	13740
	13320
	16160



For UE coexistence study of Band 7 + Band n77, the 2nd, 3rd, 4th and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.94.2-2
Table 5.94.2-2: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	3300
	4200
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz)
	6600
	8400
	5000
	5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	9900
	12600
	7500
	7710

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	13200
	16800
	10000
	10280

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	16500
	21000
	12500
	12850

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	1700
	730
	5800
	6770

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	2*fy_low – fx_high
	2*fy_high – fx_low

	IMD frequency limits (MHz)
	4030
	5900
	800
	1840

	Two-tone 3rd order IMD products
	2*fx_low + fy_low
	2*fx_high + fy_high
	2*fy_low + fx_low
	2*fy_high + fx_high

	IMD frequency limits (MHz)
	9100
	10970
	8300
	9340

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	3*fy_low – fx_high
	3*fy_high – fx_low

	IMD frequency limits (MHz)
	7330
	10100
	3300
	4410

	Two-tone 4th order IMD products
	3*fx_low + fy_low
	3*fx_high + fy_high
	3*fy_low + fx_low
	3*fy_high + fx_high

	IMD frequency limits (MHz)
	12400
	15170
	10800
	11010

	Two-tone 4th order IMD products
	2*fy_low – 2*fx_high
	2*fy_high – 2*fx_low
	2*fx_low + 2*fy_low
	2*fx_high + 2*fy_high

	IMD frequency limits (MHz)
	3400
	1460
	11600
	13540

	Two-tone 5th order IMD products
	|4*fx_low – fy_high|
	|4*fx_high – fy_low|
	4*fy_low – fx_high
	4*fy_high – fx_low

	IMD frequency limits (MHz)
	10630
	14300
	5800
	6980

	Two-tone 5th order IMD products
	4*fx_low + fy_low
	4*fx_high + fy_high
	4*fy_low + fx_low
	4*fy_high + fx_high

	IMD frequency limits (MHz)
	15700
	19370
	13300
	14480

	Two-tone 5th order IMD products
	|3*fx_low – 2*fy_high|
	|3*fx_high – 2*fy_low|
	3*fy_low – 2*fx_high
	3*fy_high – 2*fx_low

	IMD frequency limits (MHz)
	4760
	7600
	900
	1110

	Two-tone 5th order IMD products
	2*fx_low + 3*fy_low
	2*fx_high + 3*fy_high
	2*fy_low + 3*fx_low
	2*fy_high + 3*fx_high

	IMD frequency limits (MHz)
	14100
	16110
	14900
	17740



Based on co-existence study as presented in the table 5.94.2-1 and 5.94.2-2, own Rx impact of the 3rd band is shown as the followings.
· 4th order IMD generated by dual uplink of Band 7 + Band n77 may also fall into own Rx of band 66
· 5th order IMD generated by dual uplink of Band 66 + Band n77 may also fall into own Rx of band 7
5.94.3	∆TIB and ∆RIB values
Table 5.94.3-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_7-66_n77
DC_7-7-66_n77
	7
	0.5

	
	66
	0.6

	
	n77
	0.8



Table 5.94.3-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_7-66_n77
DC_7-7-66_n77
	7
	0.5

	
	66
	0.5

	
	n77
	0.5



5.94.4	Reference sensitivity exceptions
The MSD requirement due to 4th order IMD for DC_7-66_n78 can be reused for DC_7-66_n77.
By adjusting the centre frequency of uplink of Band 66 + Band n77, the MSD requirement due to 5th order IMD for DC_7-66_n77 can be similar as the requirements of DC_3-7_n77 since the source of IMD is the same.
Table 5.1.27.4-3 lists the MSD required for DC_7-66_n77.
Table 5.94.4-1: MSD for the DC configuration due to IMD issue (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

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

	DC_7A-66A_n77A
DC_7C-66A_n77A
DC_7A-7A-66A_n77A
DC_7A-66A_n77(2A)
DC_7C-66A_n77(2A)
DC_7A-7A-66A_n77(2A)
	7
	2550
	5
	25
	2685
	N/A
	N/A

	
	66
	1750
	5
	25
	2150
	8.7
	IMD4


	
	n77
	3625
	10
	50
	3475
	N/A
	N/A

	
	66
	1715
	5
	25
	2115
	N/A
	N/A

	
	7
	2550
	5
	25
	2670
	5.2
	IMD5


	
	n77
	4190
	10
	50
	4190
	N/A
	N/A

	
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	7
	2520
	5
	25
	2640
	3.4
	IMD5


	
	n77
	3900
	10
	50
	3900
	N/A
	N/A




<End of TP >

3GPP
