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1 Introduction

This contribution provides operating bands, channel bandwidths, ∆TIB, ∆RIB values and MSD for DC combinations of LTE bands 11, 18, 26, 41 and NR bands n77, n78, n79, n257 based on approved documents [1, 2].
References
[1] R4-1710977, “MSD for DC combinations of band 11 with n77, n78, n79 and n257”, KDDI Corporation
[2] R4-1711072, “TP for TR 37.863-01-01 Delta values for DC combinations including Band n77, n78, n79 and n257”, NTT DOCOMO
Text Proposal
<Start of TP>
----- Unchanged sections omitted -----
6.7
DC_11A-n77A

6.7.1
Operating bands for DC


Table 6.7.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_11A-n77A
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


6.7.2
Channel bandwidths per operating band for DC


Table 6.7.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_11A-n77A
	11
	15
	Yes
	Yes
	
	
	
	
	
	
	
	110

	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.7.3
Co-existence studies
Table 6.7.3-1 lists Band11+3.3-4.2GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.7.3-1: Band 11 and Band n77 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	3300
	4200

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

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	6600
	8400

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

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	9900
	12600

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

	IMD frequency limits (MHz)
	1852.1
	2772.1
	4727.9
	5647.9

	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)
	1344.2
	404.2
	5152.1
	6972.1

	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)
	6155.8
	7095.8
	8027.9
	9847.9

	Two-tone 3rd order IMD products (with

maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	1327.9
	1547.9
	3280
	4220

	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)
	83.7
	1043.7
	8452.1
	11172.1

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

	IMD frequency limits (MHz)
	3704.2
	5544.2
	　
	　

	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)
	7583.7
	8543.7
	11327.9
	14047.9

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

	IMD frequency limits (MHz)
	9455.8
	11295.8
	　
	　

	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)
	15372.1
	11752.1
	2491.6
	1511.6

	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)
	9744.2
	7004.2
	2256.3
	4116.3

	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)
	14627.9
	18247.9
	9011.6
	9991.6

	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)
	12755.8
	15495.8
	10883.7
	12743.7


Based on the table, 3rd order IMD may fall into own Rx of band 11 and  3rd, 4th and 5th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.7.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.7.3-2: Band 11 and Band n77 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD5

	Galileo
	1559
	-
	1591
	YES
	
	IMD5

	GLONASS
	1591
	-
	1610
	YES
	
	IMD5

	GPS
	1563
	-
	1587
	YES
	
	IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	IMD5

	
	2400
	-
	2494
	YES
	Asia
	IMD5

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD2, IMD3, IMD4

	
	5150
	-
	5350
	YES
	Europe
	IMD2, IMD3, IMD4

	
	5470
	-
	5725
	YES
	
	IMD2, IMD3, IMD4

	
	5150
	-
	5825
	YES
	Asia
	IMD2, IMD3, IMD4


Table 6.7.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.7.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_11A-n77A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.7.4
∆TIB and ∆RIB values


For DC_11A-n77A, the (TIB,c and (RIB values are given in the tables below.

Table 6.7.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_11A-n77A
	11
	0.4

	
	n77
	0.8


Table 6.7.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_11A-n77A
	11
	0

	
	n77
	0.5


6.7.5
MSD

As approved in R4-1710977, no MSD due to IMD and harmonic should be specified in this combination and MSD requirement is shown in table 6.7.5-1.
Table 6.7.5-1: MSD requirement for dual uplink DC_11A-n77A
	E-UTRA+NR Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA+NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	DC_11A-n77A
	11
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

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

	


6.8
DC_11A-n78A

6.8.1
Operating bands for DC


Table 6.8.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_11A-n78A
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

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


6.8.2
Channel bandwidths per operating band for DC


Table 6.8.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_11A-n78A
	11
	15
	Yes
	Yes
	
	
	
	
	
	
	
	110

	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.8.3
Co-existence studies
Table 6.8.3-1 lists Band11+3.3-3.8GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.8.3-1: Band 11 and Band n78 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	9900
	11400

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

	IMD frequency limits (MHz)
	1852.1
	2372.1
	4727.9
	5247.9

	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)
	944.2
	404.2
	5152.1
	6172.1

	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)
	6155.8
	6695.8
	8027.9
	9047.9

	Two-tone 3rd order IMD products (with

maximum channel bandwidth)
	|fx_low  –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	1327.9
	1547.9
	3280
	3820

	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)
	483.7
	1043.7
	8452.1
	9972.1

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

	IMD frequency limits (MHz)
	3704.2
	4744.2
	　
	　

	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)
	7583.7
	8143.7
	11327.9
	12847.9

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

	IMD frequency limits (MHz)
	9455.8
	10495.8
	　
	　

	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)
	13772.1
	11752.1
	2491.6
	1911.6

	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)
	8544.2
	7004.2
	2256.3
	3316.3

	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)
	14627.9
	16647.9
	9011.6
	9591.6

	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)
	12755.8
	14295.8
	10883.7
	11943.7


Based on the table, 3rd order IMD may fall into own Rx of band 11, and  3rd, 4th and 5th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.8.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.8.3-2: Band 11 and Band n78 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD2, IMD3

	
	5150
	-
	5350
	YES
	Europe
	IMD2, IMD3

	
	5470
	-
	5725
	YES
	
	IMD3

	
	5150
	-
	5825
	YES
	Asia
	IMD2, IMD3


Table 6.8.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.8.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_11A-n78A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.8.4
∆TIB and ∆RIB values


For DC_11A-n78A, the (TIB,c and (RIB values are given in the tables below.

Table 6.8.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_11A-n78A
	11
	0.4

	
	n78
	0.8


Table 6.8.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_11A-n78A
	11
	0

	
	n78
	0.5


6.8.5
MSD

As approved in R4-1710977, no MSD due to IMD and harmonic should be specified in this combination and MSD requirement is shown in table 6.8.5-1.
Table 6.8.5-1: MSD requirement for dual uplink DC_11A-n78A
	E-UTRA+NR Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA+NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	DC_11A-n78A
	11
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

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

	


6.9
DC_11A-n79A

6.9.1
Operating bands for DC


Table 6.9.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_11A-n79A
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD


6.9.2
Channel bandwidths per operating band for DC


Table 6.9.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_11A-n79A
	11
	15
	Yes
	Yes
	
	
	
	
	
	
	
	110

	
	n79
	15
	
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.9.3
Co-existence studies
Table 6.9.3-1 lists Band11+4.4-5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.9.3-1: Band 11 and Band n79 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	4400
	5000

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

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	8800
	10000

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

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	13200
	15000

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

	IMD frequency limits (MHz)
	2952.1
	3572.1
	5827.9
	6447.9

	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)
	2144.2
	1504.2
	7352.1
	8572.1

	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)
	7255.8
	7895.8
	10227.9
	11447.9

	Two-tone 3rd order IMD products (with

maximum channel bandwidth)
	|f1_low –f2_BWmax|
	|f1_high + f2_BW max|
	|f2_low – f1_BW max|
	|f2_high + f1_BW max|

	IMD frequency limits (MHz)
	1327.9
	1547.9
	4380
	5020

	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)
	716.3
	56.3
	11752.1
	13572.1

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

	IMD frequency limits (MHz)
	5904.2
	7144.2
	　
	　

	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)
	8683.7
	9343.7
	14627.9
	16447.9

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

	IMD frequency limits (MHz)
	11655.8
	12895.8
	　
	　

	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)
	18572.1
	16152.1
	1391.6
	711.6

	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)
	12144.2
	10304.2
	4456.3
	5716.3

	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)
	19027.9
	21447.9
	10111.6
	10791.6

	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)
	16055.8
	17895.8
	13083.7
	14343.7


Based on the table, 3rd order IMD may fall into own Rx of band 11, and  3rd and 5th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.9.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.9.3-2: Band 11 and Band n79 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD3

	Galileo
	1559
	-
	1591
	YES
	
	IMD3

	GLONASS
	1591
	-
	1610
	YES
	
	IMD3

	GPS
	1563
	-
	1587
	YES
	
	IMD3

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD4, IMD5

	
	5150
	-
	5350
	YES
	Europe
	IMD5

	
	5470
	-
	5725
	YES
	
	IMD5

	
	5150
	-
	5825
	YES
	Asia
	IMD5


Table 6.9.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.9.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_11A-n257A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.9.4
∆TIB and ∆RIB values


For DC_11A-n79A, the (TIB,c and (RIB values are given in the tables below.

Table 6.9.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_11A-n79A
	11
	0

	
	n79
	0


Table 6.9.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_11A-n79A
	11
	0

	
	n79
	0


6.9.5
MSD

As approved in R4-1710977, no MSD due to IMD and harmonic should be specified in this combination and MSD requirement is shown in table 6.9.5-1.
Table 6.9.5-1: MSD requirement for dual uplink DC_11A-n79A
	E-UTRA+NR Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA+NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	DC_11A-n79A
	11
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD

	


6.10
DC_11A-n257A

6.10.1
Operating bands for DC


Table 6.10.1-1: DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_11A_n257
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD


6.10.2
Channel bandwidths per operating band for DC


Table 6.10.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[50

MHz]
	100

MHz
	200

MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_11A_n257
	11
	15
	Yes
	Yes
	
	
	
	
	
	
	410

	
	n257
	60
	
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	


6.10.3
Co-existence studies
Table 6.10.3-1 lists Band11+26.5-29.5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.10.3-1: Band 11 and Band n257 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	26500
	29500

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

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	53000
	59000

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

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	79500
	88500

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

	IMD frequency limits (MHz)
	25052.1
	28072.1
	27927.9
	30947.9

	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)
	26644.2
	23604.2
	51552.1
	57572.1

	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)
	29355.8
	32395.8
	54427.9
	60447.9

	Two-tone 3rd order IMD products (with
maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	1027.9
	1847.9
	26480
	29520

	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)
	25216.3
	22156.3
	78052.1
	87072.1

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

	IMD frequency limits (MHz)
	50104.2
	56144.2
	　
	　

	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)
	30783.7
	33843.7
	80927.9
	89947.9

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

	IMD frequency limits (MHz)
	55855.8
	61895.8
	　
	　

	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)
	116572.1
	104552.1
	20708.4
	23788.4

	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)
	85644.2
	76604.2
	48656.3
	54716.3

	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)
	107427.9
	119447.9
	32211.6
	35291.6

	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)
	82355.8
	91395.8
	57283.7
	63343.7


Based on the table, 3rd order IMD may fall into own Rx of band 11, and  2nd and 3rd order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.10.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.10.3-2: Band 11 and Band n257 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD3

	Galileo
	1559
	-
	1591
	YES
	
	IMD3

	GLONASS
	1591
	-
	1610
	YES
	
	IMD3

	GPS
	1563
	-
	1587
	YES
	
	IMD3

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
	


Table 6.10.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.10.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_11A-n257A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.10.4
∆TIB and ∆RIB values


For DC_11A_n257, the (TIB,c and (RIB 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_11A_n257
	11
	0

	
	n257
	0


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

	DC_11A_n257
	11
	0

	
	n257
	0


6.10.5
MSD

As approved in R4-1710977, no MSD due to IMD and harmonic should be specified in this combination and MSD requirement is shown in table 6.10.5-1.
Table 6.10.5-1: MSD requirement for dual uplink DC_11A-n257A
	E-UTRA+NR Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA+NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	DC_11A-n257A
	11
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

	
	N257
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD

	


6.11
DC_18A-n77A

6.11.1
Operating bands for DC


Table 6.11.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_18A-n77A
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


6.11.2
Channel bandwidths per operating band for DC


Table 6.11.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_18A-n77A
	18
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.11.3
Co-existence studies
Table 6.11.3-1 lists Band18+3.3-4.2GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.11.3-1: Band 18 and Band n77 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	3300
	4200

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

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	6600
	8400

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

	3rd harmonics frequency limits (MHz)
	2445
	2490
	9900
	12600

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

	4th harmonics frequency limits (MHz)
	3260
	3320
	13200
	16800

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

	5th harmonics frequency limits (MHz)
	4075
	4150
	16500
	21000

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

	IMD frequency limits (MHz)
	2470
	3385
	4115
	5030

	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)
	2570
	1640
	5770
	7585

	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)
	4930
	5860
	7415
	9230

	Two-tone 3rd order IMD products (with
maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	715
	930
	3280
	4220

	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)
	1755
	810
	9070
	11785

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

	IMD frequency limits (MHz)
	4940
	6770
	　
	　

	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)
	5745
	6690
	10715
	13430

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

	IMD frequency limits (MHz)
	8230
	10060
	　
	　

	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)
	15985
	12370
	20
	940

	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)
	10970
	8240
	4110
	5955

	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)
	14015
	17630
	6560
	7520

	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)
	11530
	14260
	9045
	10890


Based on the table, 4th, 5th order harmonic and 3rd, 4th, 5th order IMD may fall into own Rx of band 18, and  2nd, 3rd and 5th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.11.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.11.3-2: Band 18 and Band n77 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD4

	Galileo
	1559
	-
	1591
	YES
	
	IMD4

	GLONASS
	1591
	-
	1610
	YES
	
	IMD4

	GPS
	1563
	-
	1587
	YES
	
	IMD4

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	3rd harmonic, IMD2, IMD3

	
	2400
	-
	2494
	YES
	Asia
	3rd harmonic, IMD2, IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD3, IMD4, IMD5

	
	5150
	-
	5350
	YES
	Europe
	IMD3, IMD4, IMD5

	
	5470
	-
	5725
	YES
	
	IMD3, IMD4, IMD5

	
	5150
	-
	5825
	YES
	Asia
	IMD3, IMD4, IMD5


Table 6.11.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.11.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_18A-n77A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.11.4
∆TIB and ∆RIB values


For DC_18A-n77A, the (TIB,c and (RIB 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_18A-n77A
	18
	0.3

	
	n77
	0.8


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

	DC_19A-n77A
	18
	0

	
	n77
	0.5


6.11.5
MSD
Although table 6.11.3-1 shows 3rd, 4th and 5th order IMD may fall into own Rx of band 18, only impacts from 5th IMD should be studied as approved in R4-1709965. In R4-1709964, it is approved that 5th IMD of DC_19A-n77A need not to be specified. Since band18 has similar frequency range as band 19 that results in the same IMD level, no IMD issue should be studied for own Rx range in this combination and MSD requirement due to IMD is shown in table 6.11.5-1.
Table 6.11.5-1: MSD requirement due to IMD for dual uplink DC_18A-n77A
	E-UTRA+NR Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA+NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	DC_18A-n77A1
	18
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

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

	NOTE1: The reference sensitivity should only be verified when all configured RE’s of n77 uplink are confined within frequencies 3600 – 4200 MHz. Requirement of other uplink frequency ranges is FFS.


6.11.6

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics or inter-modulation products (IMD) based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.11.3 co-existence studies which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.11.6-1.

Table 6.11.6-1: Band 18 and Band n77 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_18A_n77
	18
	a
	-3
	b
	-1
	4
	18
	IMD

	
	n77
	c
	1
	d
	0
	
	
	

	DC_18A_n77
	18
	a
	-4
	b
	-1
	5
	18
	IMD

	
	n77
	c
	-1
	d
	0
	
	
	

	DC_18A_n77
	18
	a
	4
	b
	0
	4
	n77
	Harmonic

	
	n77
	c
	0
	d
	-1
	
	
	

	DC_18A_n77
	18
	a
	5
	b
	0
	5
	n77
	Harmonic

	
	n77
	c
	0
	d
	-1
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.11.6-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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6.12
DC_18A-n78A

6.12.1
Operating bands for DC


Table 6.12.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_18A-n78A
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

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


6.12.2
Channel bandwidths per operating band for DC


Table 6.12.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_18A-n78A
	18
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.12.3
Co-existence studies
Table 6.12.3-1 lists Band18+3.3-3.8GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.12.3-1: Band 18 and Band n78 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	2445
	2490
	9900
	11400

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

	4th harmonics frequency limits (MHz)
	3260
	3320
	13200
	15200

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

	5th harmonics frequency limits (MHz)
	4075
	4150
	16500
	19000

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

	IMD frequency limits (MHz)
	2470
	2985
	4115
	4630

	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)
	2170
	1640
	5770
	6785

	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)
	4930
	5460
	7415
	8430

	Two-tone 3rd order IMD products (with maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	715
	930
	3280
	3820

	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)
	1355
	810
	9070
	10585

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

	IMD frequency limits (MHz)
	4940
	5970
	　
	　

	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)
	5745
	6290
	10715
	12230

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

	IMD frequency limits (MHz)
	8230
	9260
	　
	　

	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)
	14385
	12370
	20
	540

	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)
	9770
	8240
	4110
	5155

	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)
	14015
	16030
	6560
	7120

	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)
	11530
	13060
	9045
	10090


Based on the table, 4th harmonic and 3rd, 4th order IMD may fall into own Rx of band 18 and  3rd order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.12.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.12.3-2: Band 18 and Band n78 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	3rd harmonic, IMD2

	
	2400
	-
	2494
	YES
	Asia
	3rd harmonic, IMD2

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD3, IMD4, IMD5

	
	5150
	-
	5350
	YES
	Europe
	IMD3, IMD4, IMD5

	
	5470
	-
	5725
	YES
	
	IMD3, IMD4, IMD5

	
	5150
	-
	5825
	YES
	Asia
	IMD3, IMD4, IMD5


Table 6.12.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.12.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_18A-n78A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.12.4
∆TIB and ∆RIB values


For DC_18A-n78A, the (TIB,c and (RIB values are given in the tables below.

Table 6.12.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_18A-n78A
	18
	0.3

	
	n78
	0.8


Table 6.12.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_18A-n78A
	18
	0

	
	n78
	0.5


6.12.5
MSD
Although table 6.12.3-1 shows  3rd and 4th order IMD may fall into own Rx of band 18, there is no IMD issue for own Rx range in this combination taking actual spectrum holding into account as approved in R4-1709965 and the MSD requirement due to IMD is shown in table 6.12.5-1.
Table 6.12.5-1: MSD requirement due to IMD for dual uplink DC_18A-n78A
	E-UTRA+NR Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA+NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	DC_18A-n78A1
	18
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

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

	NOTE1: The reference sensitivity should only be verified when all configured RE’s of n78 uplink are confined within frequencies 3600 – 3800 MHz. Requirement of other uplink frequency ranges is FFS.


6.13
DC_18A-n79A

6.13.1
Operating bands for DC


Table 6.13.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_18A-n79A
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD


6.13.2
Channel bandwidths per operating band for DC


Table 6.13.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_18A-n79A
	18
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n79
	15
	
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.13.3
Co-existence studies
Table 6.13.3-1 lists Band18+4.4-5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.13.3-1: Band 18 and Band n79 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	4400
	5000

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

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	8800
	10000

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

	3rd harmonics frequency limits (MHz)
	2445
	2490
	13200
	15000

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

	IMD frequency limits (MHz)
	3570
	4185
	5215
	5830

	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)
	3370
	2740
	7970
	9185

	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)
	6030
	6660
	9615
	10830

	Two-tone 3rd order IMD products (withmaximum channel bandwidth)
	|f1_low –f2_BWmax|
	|f1_high + f2_BW max|
	|f2_low – f1_BW max|
	|f2_high + f1_BW max|

	IMD frequency limits (MHz)
	715
	930
	4380
	5020

	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)
	2555
	1910
	12370
	14185

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

	IMD frequency limits (MHz)
	7140
	8370
	　
	　

	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)
	6845
	7490
	14015
	15830

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

	IMD frequency limits (MHz)
	10430
	11660
	　
	　

	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)
	19185
	16770
	1080
	1740

	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)
	13370
	11540
	6310
	7555

	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)
	18415
	20830
	7660
	8320

	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)
	14830
	16660
	11245
	12490


Based on the table, 3rd order IMD may fall into own Rx of band 18, and  3rd order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.

When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.13.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.13.3-2: Band 18 and Band n79 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD5

	Galileo
	1559
	-
	1591
	YES
	
	IMD5

	GLONASS
	1591
	-
	1610
	YES
	
	IMD5

	GPS
	1563
	-
	1587
	YES
	
	IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	3rd harmonic

	
	2400
	-
	2494
	YES
	Asia
	3rd harmonic

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD2

	
	5150
	-
	5350
	YES
	Europe
	IMD2

	
	5470
	-
	5725
	YES
	
	IMD2

	
	5150
	-
	5825
	YES
	Asia
	IMD2


Table 6.13.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.13.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_18A-n79A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.13.4
∆TIB and ∆RIB values


For DC_18A-n79A, the (TIB,c and (RIB values are given in the tables below.

Table 6.13.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_18A-n79A
	18
	0

	
	n79
	0


Table 6.13.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_18A-n79A
	18
	0

	
	n79
	0


6.13.5
MSD
Text will be added.
6.14
DC_18A-n257A

6.14.1
Operating bands for DC


Table 6.14.1-1: DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_18A_n257
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD


6.14.2
Channel bandwidths per operating band for DC


Table 6.14.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[50

MHz]
	100

MHz
	200

MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_18A_n257
	18
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	415

	
	n257
	60
	
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	


6.14.3
Co-existence studies
Table 6.14.3-1 lists Band18+26.5-29.5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.14.3-1: Band 18 and Band n257 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	815
	830
	26500
	29500

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

	2nd harmonics frequency limits (MHz) 
	1630
	1660
	53000
	59000

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

	3rd harmonics frequency limits (MHz)
	2445
	2490
	79500
	88500

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

	IMD frequency limits (MHz)
	25670
	28685
	27315
	30330

	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)
	27870
	24840
	52170
	58185

	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)
	28130
	31160
	53815
	59830

	Two-tone 3rd order IMD products (with maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	415
	1230
	26480
	29520

	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)
	27055
	24010
	78670
	87685

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

	IMD frequency limits (MHz)
	51340
	57370
	　
	　

	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)
	28945
	31990
	80315
	89330

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

	IMD frequency limits (MHz)
	54630
	60660
	　
	　

	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)
	117185
	105170
	23180
	26240

	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)
	86870
	77840
	50510
	56555

	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)
	106815
	118830
	29760
	32820

	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)
	81130
	90160
	55445
	61490


Based on the table, 3rd order IMD may fall into own Rx of band 18, and  2nd, 3rd and 4th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.14.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.14.3-2: Band 18 and Band n257 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	3rd harmonic

	
	2400
	-
	2494
	YES
	Asia
	3rd harmonic

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
	


Table 6.14.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.14.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_18A-n257A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.14.4
∆TIB and ∆RIB values


For DC_18A_n257, the (TIB,c and (RIB values are given in the tables below.

Table 6.14.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_18A_n257
	18
	0

	
	n257
	0


Table 6.14.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_18A_n257
	18
	0

	
	n257
	0


6.14.5
MSD
Text will be added.
6.21
DC_26A-n77A 
6.21.1
Operating bands for DC


Table 6.21.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_26A-n77A
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD


6.21.2
Channel bandwidths per operating band for DC


Table 6.21.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_26A-n77A
	26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.21.3
Co-existence studies
Table 6.21.3-1 lists Band26+3.3-4.2GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.21.3-1: Band 26 and Band n77 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	814
	849
	3300
	4200

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	6600
	8400

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	9900
	12600

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

	4th harmonics frequency limits (MHz)
	3256
	3396
	13200
	16800

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

	5th harmonics frequency limits (MHz)
	4070
	4245
	16500
	21000

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

	IMD frequency limits (MHz)
	2451
	3386
	4114
	5049

	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)
	2572
	1602
	5751
	7586

	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)
	4928
	5898
	7414
	9249

	Two-tone 3rd order IMD products (with maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	714
	949
	3280
	4220

	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)
	1758
	753
	9051
	11786

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

	IMD frequency limits (MHz)
	4902
	6772
	　
	　

	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)
	5742
	6747
	10714
	13449

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

	IMD frequency limits (MHz)
	8228
	10098
	　
	　

	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)
	15986
	12351
	96
	944

	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)
	10972
	8202
	4053
	5958

	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)
	14014
	17649
	6556
	7596

	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)
	11528
	14298
	9042
	10947


Based on the table, 4th , 5th order harmonic and 3rd, 4th,5th order IMD may fall into own Rx of band 26 and 2nd, 3rd and 5th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.21.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.21.3-2: Band 26 and Band n77 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	IMD4

	Galileo
	1559
	-
	1591
	YES
	
	IMD4

	GLONASS
	1591
	-
	1610
	YES
	
	IMD4

	GPS
	1563
	-
	1587
	YES
	
	IMD4

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	3rd harmonic, IMD2, IMD3

	
	2400
	-
	2494
	YES
	Asia
	3rd harmonic, IMD2, IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	IMD3, IMD4, IMD5

	
	5150
	-
	5350
	YES
	Europe
	IMD3, IMD4, IMD5

	
	5470
	-
	5725
	YES
	
	IMD3, IMD4, IMD5

	
	5150
	-
	5825
	YES
	Asia
	IMD3, IMD4, IMD5


Table 6.21.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.21.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_26A-n77A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.21.4
∆TIB and ∆RIB values


For DC_26A-n77A, the (TIB,c and (RIB values are given in the tables below.

Table 6.21.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_26A-n77A
	26
	0.3

	
	n77
	0.8


Table 6.21.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_26A-n77A
	26
	0

	
	n77
	0.5


6.21.5
MSD
Text will be added.
6.21.6

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics or inter-modulation products (IMD) based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.21.3 co-existence studies which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.21.6-1.

Table 6.21.6-1: Band 26 and Band n77 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_26A_n77
	26
	a
	-3
	b
	-1
	4
	26
	IMD

	
	n77
	c
	1
	d
	0
	
	
	

	DC_26A_n77
	26
	a
	-4
	b
	-1
	5
	26
	IMD

	
	n77
	c
	-1
	d
	0
	
	
	

	DC_26A_n77
	26
	a
	4
	b
	0
	4
	n77
	Harmonic

	
	n77
	c
	0
	d
	-1
	
	
	

	DC_26A_n77
	26
	a
	5
	b
	0
	5
	n77
	Harmonic

	
	n77
	c
	0
	d
	-1
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.21.6-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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6.22
DC_26A-n78A

6.22.1
Operating bands for DC


Table 6.22.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_26A-n78A
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

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


6.22.2
Channel bandwidths per operating band for DC


Table 6.22.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_26A-n78A
	26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n78
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.22.3
Co-existence studies
Table 6.22.3-1 lists Band26+3.3-3.8GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.22.3-1: Band 26 and Band n78 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	814
	849
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	6600
	7600

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	9900
	11400

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

	4th harmonics frequency limits (MHz)
	3256
	3396
	13200
	15200

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

	5th harmonics frequency limits (MHz)
	4070
	4245
	16500
	19000

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

	IMD frequency limits (MHz)
	2451
	2986
	4114
	4649

	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)
	2172
	1602
	5751
	6786

	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)
	4928
	5498
	7414
	8449

	Two-tone 3rd order IMD products (with maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fx_low – fy_BW max|
	|fx_high + fy_BW max|

	IMD frequency limits (MHz)
	714
	949
	3280
	3820

	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)
	1358
	753
	9051
	10586

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

	IMD frequency limits (MHz)
	4902
	5972
	　
	　

	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)
	5742
	6347
	10714
	12249

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

	IMD frequency limits (MHz)
	8228
	9298
	　
	　

	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)
	14386
	12351
	96
	544

	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)
	9772
	8202
	4053
	5158

	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)
	14014
	16049
	6556
	7196

	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)
	11528
	13098
	9042
	10147


Based on the table, 4th order harmonic and 3rd, 4th order IMD may fall into own Rx of band 26, and  3rd order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.22.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.22.3-2: Band 26 and Band n78 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	IMD3

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	3rd harmonic, IMD2

	
	2400
	-
	2494
	
	Asia
	3rd harmonic, IMD2

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	IMD3, IMD4, IMD5

	
	5150
	-
	5350
	
	Europe
	IMD3, IMD4, IMD5

	
	5470
	-
	5725
	
	
	IMD3, IMD4

	
	5150
	-
	5825
	
	Asia
	IMD3, IMD4, IMD5


Table 6.22.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.22.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_26A-n78A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.22.4
∆TIB and ∆RIB values


For DC_26A-n78A, the (TIB,c and (RIB values are given in the tables below.

Table 6.22.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_26A-n78A
	26
	0.3

	
	n78
	0.8


Table 6.22.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_26A-n78A
	26
	0

	
	n78
	0.5


6.22.5
MSD
Text will be added.
6.23
DC_26A-n79A

6.23.1
Operating bands for DC


Table 6.23.1-1: DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_26A-n79A
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD


6.23.2
Channel bandwidths per operating band for DC


Table 6.23.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[40

MHz]
	50

MHz
	[60

MHz]
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_26A-n79A
	26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	115

	
	n79
	15
	
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.23.3
Co-existence studies
Table 6.23.3-1 lists Band26+4.4-5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.23.3-1: Band 26 and Band n79 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	814
	849
	4400
	5000

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	8800
	10000

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	13200
	15000

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

	IMD frequency limits (MHz)
	3551
	4186
	5214
	5849

	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)
	3372
	2702
	7951
	9186

	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)
	6028
	6698
	9614
	10849

	Two-tone 3rd order IMD products (with maximum channel bandwidth)
	|f1_low –f2_BWmax|
	|f1_high + f2_BW max|
	|f2_low – f1_BW max|
	|f2_high + f1_BW max|

	IMD frequency limits (MHz)
	714
	949
	4380
	5020

	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)
	2558
	1853
	12351
	14186

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

	IMD frequency limits (MHz)
	7102
	8372
	　
	　

	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)
	6842
	7547
	14014
	15849

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

	IMD frequency limits (MHz)
	10428
	11698
	　
	　

	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)
	19186
	16751
	1004
	1744

	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)
	13372
	11502
	6253
	7558

	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)
	18414
	20849
	7656
	8396

	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)
	14828
	16698
	11242
	12547


Based on the table, 3rd order IMD may fall into own Rx of band 26, and 3rd order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.

When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.23.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.23.3-2: Band 26 and Band n79 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	IMD5

	Galileo
	1559
	-
	1591
	
	
	IMD5

	GLONASS
	1591
	-
	1610
	
	
	IMD5

	GPS
	1563
	-
	1587
	
	
	IMD5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	3rd harmonic, IMD4

	
	2400
	-
	2494
	
	Asia
	3rd harmonic, IMD4

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	IMD2

	
	5150
	-
	5350
	
	Europe
	IMD2

	
	5470
	-
	5725
	
	
	IMD2

	
	5150
	-
	5825
	
	Asia
	IMD2


Table 6.23.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.23.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_26A-n79A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.23.4
∆TIB and ∆RIB values


For DC_26A-n79A, the (TIB,c and (RIB values are given in the tables below.

Table 6.23.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_26A-n79A
	26
	0

	
	n79
	0


Table 6.23.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_26A-n79A
	26
	0

	
	n79
	0


6.23.5
MSD
Text will be added.
For 5th harmonic mixing, further study is needed.
6.24
DC_26A-n257A

6.24.1
Operating bands for DC


Table 6.24.1-1: DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_26A_n257
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD


6.24.2
Channel bandwidths per operating band for DC


Table 6.24.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[50

MHz]
	100

MHz
	200

MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_26A_n257
	26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	415

	
	n257
	60
	
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	


6.24.3
Co-existence studies
Table 6.24.3-1 lists Band26+26.5-29.5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.24.3-1: Band 26 and Band n257 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	814
	849
	26500
	29500

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	53000
	59000

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	79500
	88500

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

	IMD frequency limits (MHz)
	25651
	28686
	27314
	30349

	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)
	27872
	24802
	52151
	58186

	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)
	28128
	31198
	53814
	59849

	Two-tone 3rd order IMD products (with
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	maximum channel bandwidth)
	
	
	
	

	IMD frequency limits (MHz)
	414
	1249
	26480
	29520

	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)
	27058
	23953
	78651
	87686

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

	IMD frequency limits (MHz)
	51302
	57372
	　
	　

	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)
	28942
	32047
	80314
	89349

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

	IMD frequency limits (MHz)
	54628
	60698
	　
	　

	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)
	117186
	105151
	23104
	26244

	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)
	86872
	77802
	50453
	56558

	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)
	106814
	118849
	29756
	32896

	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)
	81128
	90198
	55442
	61547


Based on the table, 3rd order IMD may fall into own Rx of band 26, and 2nd, 3rd and 4th order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.24.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.24.3-2: Band 26 and Band n257 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	3rd harmonic

	
	2400
	-
	2494
	YES
	Asia
	3rd harmonic

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
	


Table 6.24.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.24.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_26A-n257A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.24.4
∆TIB and ∆RIB values


For DC_26A_n257, the (TIB,c and (RIB values are given in the tables below.

Table 6.24.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_26A_n257
	26
	0

	
	n257
	0


Table 6.24.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_26A_n257
	26
	0

	
	n257
	0


6.24.5
MSD
Text will be added.
6.28
DC_41A-n257A

6.28.1
Operating bands for DC


Table 6.28.1-1: DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_41A_n257
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	
	n257
	26500 MHz
	–
	29500 MHz
	26500 MHz
	–
	29500 MHz
	TDD


6.28.2
Channel bandwidths per operating band for DC


Table 6.28.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 
	E-UTRA and NR DC Configuration
	E-UTRA and NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	[50

MHz]
	100

MHz
	200

MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_41A_n257
	41
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	420

	
	n257
	60
	
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	120
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	


6.28.3
Co-existence studies
Table 6.28.3-1 lists Band41+26.5-29.5GHz 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.28.3-1: Band 41 and Band n257 UL harmonics and IMD products
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	2496
	2690
	26500
	29500

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	53000
	59000

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	79500
	88500

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

	IMD frequency limits (MHz)
	23810
	27004
	28996
	32190

	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)
	24508
	21120
	50310
	56504

	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)
	31492
	34880
	55496
	61690

	Two-tone 3rd order IMD products (with maximum channel bandwidth)
	|fx_low –fy_BWmax|
	|fx_high + fy_BW max|
	|fy_low – fx_BW max|
	|fy_high + fx_BW max|

	IMD frequency limits (MHz)
	2096
	3090
	26480
	29520

	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)
	22012
	18430
	76810
	86004

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

	IMD frequency limits (MHz)
	47620
	54008
	　
	　

	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)
	33988
	37570
	81996
	91190

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

	IMD frequency limits (MHz)
	57992
	64380
	　
	　

	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)
	115504
	103310
	15740
	19516

	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)
	83508
	74120
	44930
	51512

	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)
	108496
	120690
	36484
	40260

	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)
	84492
	93880
	60488
	67070


Based on the table, 3rd order IMD may fall into own Rx of band 41, and 2nd and 3rd order IMD may fall into own Rx of NR band.

It should be noted that IMD will not be an issue for NR band (no self-interference) even through the IMD products may fall into the concerning band.
When 2UL inter-band DC UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.28.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.28.3-2: Band 41 and Band n257 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	YES
	US/Europe
	IMD3

	
	2400
	-
	2494
	YES
	Asia
	IMD3

	ISM band
 (5GHz)
	5150
	-
	5925
	YES
	US
	2nd harmonic

	
	5150
	-
	5350
	YES
	Europe
	2nd harmonic

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	YES
	Asia
	2nd harmonic


Table 6.28.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.28.3-3: Protected bands for the dual connectivity configuration
	E-UTRA DC Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_41A-n257A
	E-UTRA or NR Band A
	FDL_low
	-
	FDL_high
	
	
	

	
	Frequency range
	
	-
	
	
	
	

	NOTE N:



6.28.4
∆TIB and ∆RIB values


For DC_41A_n257, the (TIB,c and (RIB values are given in the tables below.

Table 6.28.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_41A_n257
	41
	0

	
	n257
	0


Table 6.28.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_41A_n257
	41
	0

	
	n257
	0


6.28.5
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<End of TP>
