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1. Introduction

Rel-16 LTE-NR DC combinations are listed in the latest WID [1]. This contribution is a text proposal for TR 37.716-11-11 to introduce inter-band uplink band combination for 

· DC_5A_DL_n260(2A)_UL_n260(2A),  DC_5A_DL_n260(4A)_UL_n260(4A), DC_13A_DL_n260(2A)_UL_n260(2A),  DC_13A_DL_n260(4A)_UL_n260(4A), DC_66A_DL_n260(2A)_UL_n260(2A) and DC_66A_DL_n260(4A)_UL_n260(4A) 
· DC_5A_DL_n261I_UL_n261H, DC_5A_DL_n261M_UL_n261H, DC_13A_DL_n261I_UL_n261H, DC_13A_DL_n261M_UL_n261H, DC_66A_DL_n261I_UL_n261H, and DC_66A_DL_n261M_UL_n261H
2. Text Proposal
6.2.3 
DC_5A-n260
6.2.3.1 
Operating bands for DC
Table 6.2.3.1-1: Band combinations EN-DC (two bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_5_n260
	5
	n260
	No


6.2.3.2
Configuration for DC
----- Unchanged sections omitted -----
Table 6.2.3.2-1: Inter-band EN-DC configurations (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_5A_n260(2A)
	DC_5A_n260(2A)
	5
	CA_n260

	DC_5A_n260(4A)
	DC_5A_n260(4A)
	5
	CA_n260


Table 6.2.3.2-2: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 

	E-UTRA and NR DC Configuration
	UL 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
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_5A_n260(2A)
	DC_5A_n260(2A)
	5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n260(2A) in [2]
	410
	

	
	
	
	120
	
	
	
	810

	DC_5A_n260(4A)
	DC_5A_n260(4A)
	5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n260(4A) in [2]
	810
	

	
	
	
	120
	
	
	
	1610


----- Unchanged sections omitted -----
6.2.3.3
Spurious emission band UE co-existence for DC

Co-existence was studied for lower order combinations DC_5_n260 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.3.4
MSD analysis for DC

No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.

6.2.3.5
∆TIB and ∆RIB values
(TIB,c and (RIB,c was studied for lower order combinations DC_5_n260 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.X 
DC_13A-n260A
6.2.X.1 
Operating bands for DC
----- Unchanged sections omitted -----
Table 6.2.X.1-1: Band combinations EN-DC (two bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_13_n260
	13
	n260
	No


6.2.X.2
Configuration for DC

Table 6.2.X.2-1: Inter-band EN-DC configurations (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_13A_n260(2A)
	DC_13A_n260(2A)
	13
	CA_n260

	DC_13A_n260(4A)
	DC_13A_n260(4A)
	13
	CA_n260


Table 6.2.X.2-2: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band  
	E-UTRA and NR DC Configuration
	UL 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
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_13A_n260(2A)
	DC_13A_n260(2A)
	13
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n260(2A) in [2]
	410
	

	
	
	
	120
	
	
	
	810

	DC_13A_n260(4A)
	DC_13A_n260(4A)
	13
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n260(4A) in [2]
	810
	

	
	
	
	120
	
	
	
	1610


----- Unchanged sections omitted -----
6.2.X.3
Spurious emission band UE co-existence for DC

Co-existence was studied for lower order combinations DC_13_n260 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.X.4
MSD analysis for DC

No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.

6.2.X.5
∆TIB and ∆RIB values
(TIB,c and (RIB,c was studied for lower order combinations DC_13_n260 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.5 
DC_66A_n260

6.2.5.1
Operating bands for DC

Table 6.2.5.1-1: Band combinations EN-DC (two bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_66_n260
	66
	n260
	No


----- Unchanged sections omitted -----
6.2.5.2
Configuration for DC
Table 6.2.5.2-1: Inter-band EN-DC configurations (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_66A_n260(2A)
	DC_66A_n260(2A)
	66
	CA_n260

	DC_66A_n260(4A)
	DC_66A_n260(4A)
	66
	CA_n260


Table 6.2.5.2-2 Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band

	E-UTRA and NR DC Configuration
	UL 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
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_66A_n260(2A)
	DC_66A_n260(2A)
	66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n260(2A) in [2]
	420
	

	
	
	
	120
	
	
	
	820

	DC_66A_n260(4A)
	DC_66A_n260(4A)
	66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n260(4A) in [2]
	620
	

	
	
	
	120
	
	
	
	1620


----- Unchanged sections omitted -----
6.2.5.3
Spurious emission band UE co-existence for DC

Co-existence was studied for lower order combinations DC_66_n260in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.5.4
MSD analysis for DC

No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.

6.2.5.5
∆TIB and ∆RIB values
(TIB,c and (RIB,c was studied for lower order combinations DC_66_n260 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.4 
DC_5A-n261 

6.2.4.1
Operating bands for DC

….. Table 6.2.4.1-1: Band combinations EN-DC (two bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_5_n261
	5
	n261
	No


6.2.4.2
Configuration for DC
----- Unchanged sections omitted -----
Table 6.2.4.2-1: Inter-band EN-DC configurations (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_5A_n261I
	DC_5A_n261H
	5
	CA_n261

	DC_5A_n261M
	DC_5A_n261H
	5
	CA_n261


Table 6.2.4.2-2: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Configuration
	UL 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
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_5A_n261I
	DC_5A_n261H
	5
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n261I BCS 0 in Table 5.5A.1-2 [2]
See CA_n261H BCS 0 in Table 5.5A.1-2 [2]
	410
	

	
	
	
	120
	
	
	
	410

	DC_5A_n261M
	DC_5A_n261H
	5
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n261H BCS 0 in Table 5.5A.1-2 [2]
See CA_n261M BCS 0 in Table 5.5A.1-2 [2]
	810
	

	
	
	
	120
	
	
	
	810


----- Unchanged sections omitted -----
6.2.4.3
Spurious emission band UE co-existence for DC

Co-existence was studied for lower order combinations DC_5_n261 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.4.4
MSD analysis for DC

No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.
6.2.4.5
∆TIB and ∆RIB values
(TIB,c and (RIB,c was studied for lower order combinations DC_5_n261 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
----- Unchanged sections omitted -----
6.2.X

DC_13A-n261 

6.2.X.1
Operating bands for DC
Table 6.2.X.1-1: Band combinations EN-DC (two bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_13_n261
	13
	n261
	No


6.2.X.2
Configuration for DC
Table 6.2.X.2-1: Inter-band EN-DC configurations (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_13A_n261I
	DC_13A_n261H
	13
	CA_n261H

	DC_13A_n261M
	DC_13A_n261H
	13
	CA_n261H


Table 6.2.X.2-2: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band
	E-UTRA and NR DC Configuration
	UL 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
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_13A_n261I
	DC_13A_n261H
	13
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n261H BCS 0 in Table 5.5A.1-2 [2]
and CA_n261I BCS 0 in Table 5.5A.1-2 [2]
	410
	

	
	
	
	120
	
	
	
	410

	DC_13A_n261M
	DC_13A_n261H
	13
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n261H BCS 0 in Table 5.5A.1-2 [2]
and CA_n261M BCS 0 in Table 5.5A.1-2 [2]
	810
	

	
	
	
	120
	
	
	
	810


6.2.X.3
Spurious emission band UE co-existence for DC
Table 6.9x.3-1 lists Band 13A+Band n261A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 6.2.X.3-1: Band 13 and Band n261 UL harmonics and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	27500
	28350

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

	2nd harmonics frequency limits (MHz) 
	1554
	1574
	55000
	56700

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	82500
	85050

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

	IMD frequency limits (MHz)
	27573
	26713
	28277
	29137

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

	IMD frequency limits (MHz)
	26796
	25926
	54213
	55923

	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)
	29054
	29924
	55777
	57487

	Two-tone 3rd order IMD products
	fx_low – Max BW-fy
	fx_high + Max BW-fy
	fy_low – Max BW-fx
	fy_high + Max BW-fx

	IMD frequency limits (MHz)
	377
	1187
	27480
	28370

	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)
	55146
	53426
	56554
	58274

	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)
	26019
	25139
	81713
	84273

	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)
	29831
	30711
	83277
	85837

	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)
	112623
	109213
	24352
	25242

	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)
	110777
	114187
	30608
	31498

	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)
	83496
	80926
	52639
	54369

	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)
	84054
	86624
	57331
	59061


Based on Table 6.2.X.3-1 
· 2nd harmonic frequency limits may fall into frequencies of band 24
· 3rd harmonic frequency limits may fall into frequencies of band 30, 40 and n40, 
· 2nd order IMD products may fall into frequencies of band n257, n258, n261, 
· 3rd order IMD products may fall into Rx frequencies of band 5, n5, 6, 8, n8, 12, n12, 13, n13, 14, 17, 18, 19, 20, n20, 26, 27, 28, n28, 29, 31, 44, 67, 68, 71, n71, 72, 73, 85, n257, n258 and n261, 
· 4th order IMD products may fall into Rx frequencies of band n257 and n258

· 5th order IMD products may fall into Rx frequencies of band n258  
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 6.2.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.2.X.3-2: 2UL Band 13 +Band n261 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	YES
	
	

	Galileo
	1559
	-
	1591
	YES
	
	

	GLONASS
	1591
	-
	1610
	NO
	
	

	GPS
	1563
	-
	1587
	YES
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	NO
	US/Europe
	

	
	2400
	-
	2494
	NO
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	NO
	US
	

	
	5150
	-
	5350
	NO
	Europe
	

	
	5470
	-
	5725
	NO
	
	

	
	5150
	-
	5825
	NO
	Asia
	

	45GHz Unlicensed Bands
	42300
	-
	47000
	NO
	China
	

	
	47200
	-
	48400
	NO
	China
	

	60GHz Unlicensed Bands
	57000
	-
	66000
	YES
	Europe
	3rd, 4th, 5th IMD

	
	57050
	-
	64000
	YES
	USA - Canada
	3rd, 4th, 5th IMD

	
	57000
	-
	64000
	YES
	South Korea
	3rd, 4th, 5th IMD

	
	59000
	-
	66000
	YES
	Japan
	5th IMD

	
	59000
	-
	64000
	YES
	China
	5th IMD

	
	59400
	-
	62900
	NO
	Australia
	


Table 6.2.X.3-3 lists the protected bands required for the dual connectivity configuration.
Table 6.9x.3-3: Protected bands for the dual connectivity configuration

	E-UTRA and NR DC Configuration
	Spurious emission 

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

	DC_13A_n261
	E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 25, 26, 27, 29, 41, 48, 50, 51, 66, 70, 71, 74, 85
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 14
	FDL_low
	-
	FDL_high
	-50
	1
	x

	
	E-UTRA Band 24, 30
	FDL_low
	-
	FDL_high
	-50
	1
	y

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	x

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	x, z

	Note x: NOTE 15 in Table 6.6.3.2-1 of 36.101 will be applied here. Additional requirements for the frequency ranges that are less than FOOB (MHz) in Table 6.50.3.1-1 need further study.
Note y: NOTE 2 in Table 6.6.3.2-1 of 36.101 will be applied here.

Note z: NOTE 11 in Table 6.6.3.2-1 of 36.101 will be applied here


6.2.X.4
MSD analysis for DC
No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.
6.2.X.5
∆TIB and ∆RIB values
For DC_13A-n261, the (TIB,c and (RIB values are given in the tables below.

Table 6.2.X.5-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_13A_n261
	13
	0

	
	n261
	0


Table 6.2.X.5-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_13A_n261
	13
	0

	
	n261
	0


----- Unchanged sections omitted -----
6.2.6 

DC_66A-n261

6.2.6.1
Operating bands for DC

Table 6.2.6.1-1: Band combinations EN-DC (two bands)
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_66_n261
	66
	n261
	No


6.2.6.2
Configuration for DC

----- Unchanged sections omitted -----
Table 6.2.6.2-1: Inter-band EN-DC configurations (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	E-UTRA configuration
	NR configuration

	DC_66A_n261I
	DC_66A_n260H
	66
	CA_n261

	DC_66A_n261M
	DC_66A_n261H
	66
	CA_n261


Table 6.2.6.2-2: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 

	E-UTRA and NR DC Configuration
	UL 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
	200 MHz
	400 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_66A_n261I
	DC_66A_n261H
	66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n261H BCS 0 in Table 5.5A.1-2 [2]
See CA_n260I BCS 0 in Table 5.5A.1-2 [2]
	420
	

	
	
	
	120
	
	
	
	420

	DC_66A_n261M
	DC_66A_n261H
	66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	
	n260
	60
	
	
	See CA_n261H BCS 0 in Table 5.5A.1-2 [2]
See CA_n260M BCS 0 in Table 5.5A.1-2 [2]
	820
	

	
	
	
	120
	
	
	
	820


----- Unchanged sections omitted -----
6.2.6.3
Spurious emission band UE co-existence for DC

Co-existence was studied for lower order combinations DC_66_n261in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
6.2.6.4
MSD analysis for DC

No IMD issues are expected for DC configuration between the LTE bands below 6GHz and FR2 NR band. Furthermore, up to 7th order harmonics have no impact to Rx frequency of both LTE and NR bands.
6.2.6.5
∆TIB and ∆RIB values
(TIB,c and (RIB,c was studied for lower order combinations DC_66_n261 in Rel-15, and the results are captured in 37.863-01-01. No further studies are needed for this combination.
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