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1. Introduction

In this contribution, we propose a text proposal for protection bands, additional ILs and MSD level for TR 37.863-02-01 DC_1A-7A_n78A.
2. Text Proposal
----- Unchanged sections omitted -----
6.2 DC_1A-7A_n78A_BCS0

6.2.1
Operating bands for DC

Table 6.2.1-1: DC band combination of LTE 2DL/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_1A-7A_n78A
	1
	1920 MHz 
	–
	1980 MHz
	2110 MHz 
	–
	2170 MHz
	FDD

	
	7
	2500 MHz 
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	

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


6.2.2
Channel bandwidths per operating band for DC

Table 6.2.2-1: Supported bandwidths per DC band combination of LTE 2DL/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]
	Bandwidth combination set

	DC_1A-7A_n78A
	1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	140
	0

	
	7
	15
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	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
	
	


6.2.3
Co-existence studies

Tables 6.2.3-1 and 6.2.3-2 list Band 1A-7A + Band n78A 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.2.3-1: Band 1 and Band n78 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fn_low
	fn_high

	UL frequency (MHz)
	1920
	1980
	3300
	3800

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fn_low
	2* fn_high

	2nd harmonics frequency limits (MHz) 
	3840 – 3960
	6600 – 7600

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fn_low
	3* fn_high

	3rd harmonics frequency limits (MHz)
	5760 – 5940
	9900 – 11400

	2nd order IMD products
	|fn_low – fx_high|
	|fn_high – fx_low|
	|fn_low + fx_low|
	|fn_high + fx_high|

	IMD frequency limits (MHz)
	1320 – 1880
	5220 – 5870

	Two-tone 3rd order IMD products
	|2*fx_low – fn_high|
	|2*fx_high – fn_low|
	|2*fn_low – fx_high|
	|2*fn_high – fx_low|

	IMD frequency limits (MHz)
	40 – 660
	4620 – 5680

	Two-tone 3rd order IMD products
	|2*fx_low + fn_low|
	|2*fx_high + fn_high|
	|2*fn_low + fx_low|
	|2*fn_high + fx_high|

	IMD frequency limits (MHz)
	7140 – 7760
	8520 – 9580

	Two-tone 3rd order IMD products
	(fx_low – max BW fn)
	(fx_high + max BW fn)
	(fn_low – max BW fx)
	(fn_high + max BW fx)

	IMD frequency limits (MHz)
	1820 – 2080
	3280 – 3820

	Two-tone 4th order IMD products
	|3*fx_low –1* fn_high|
	|3*fx_high – 1*fn_low|
	|3*fn_low – 1*fx_high|
	|3*fn_high – 1*fx_low|

	IMD frequency limits (MHz)
	1960 – 2640
	7920 –  9480

	Two-tone 4th order IMD products
	|2*fx_low –2* fn_high|
	|2*fx_high –2* fn_low|
	
	

	IMD frequency limits (MHz)
	2640 – 3760
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fn_low|
	|3*fx_high + 1*fn_high|
	|3*fn_low + 1*fx_low|
	|3*fn_high + 1*fx_high|

	IMD frequency limits (MHz)
	9060 – 9740
	11820 – 13380

	Two-tone 4th order IMD products
	|2*fx_low +2* fn_low|
	|2*fx_high +2* fn_high|
	
	

	IMD frequency limits (MHz)
	10440 – 11560
	

	Two-tone 5th order IMD products
	|fx_low – 4*fn_high|
	|fx_high – 4*fn_low|
	|fn_low – 4*fx_high|
	|fn_high – 4*fx_low|

	IMD frequency limits (MHz)
	11220 – 13280
	3880 – 4620

	Two-tone 5th order IMD products
	|2*fx_low - 3*fn_high|
	|2*fx_high - 3*fn_low|
	|2*fn_low - 3*fx_high|
	|2*fn_high -3*fx_low|

	IMD frequency limits (MHz)
	5940 – 7560
	660 – 1840

	Two-tone 5th order IMD products
	|fx_low + 4*fn_low|
	|fx_high + 4*fn_high|
	|fn_low + 4*fx_low|
	|fn_high + 4*fx_high|

	IMD frequency limits (MHz)
	15120 – 17180
	10980 – 11720

	Two-tone 5th order IMD products
	|2*fx_low + 3*fn_low|
	|2*fx_high + 3*fn_high|
	|2*fn_low + 3*fx_low|
	|2*fn_high + 3*fx_high|

	IMD frequency limits (MHz)
	13740 – 15360
	12360 – 13540


Based on Table 6.2.3-1,
· 2nd order harmonics may fall into Rx frequencies of 3.3-4.2 GHz Band (Z)

· 3rd order harmonics may fall into Rx frequencies of Band 46, and 47

· 2nd order IMD may fall into Rx frequencies of Band 3, 9, 11, 21, 24, 32, 35, 45, and 46

· 3rd order IMD may fall into Rx frequencies of Band 2, 3, 9, 22, 25, 31, 33, 34, 35, 36, 37, 39, 42, 43, 46, 48, n77 and n78

· 4th order IMD may fall into Rx frequencies of Band 1, 2, 4, 7, 10, 22, 23, 25, 30, 34, 36, 38, 40, 41, 42, 43, 48, 70, n77 and n78

· 5th order IMD may fall into Rx frequencies Band 3, 5, 6, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 24, 26, 27, 28, 29, 32, 44, 45, 67, 68, n78

· It should be noted that IMD will not be an issue for Band n78 (no self-interference for the TDD band)  even through the IMD products may fall into the concerning band
Table 6.2.3-2: Band 7 and Band n78 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fn_low
	fn_high

	UL frequency (MHz)
	2500
	2570
	3300
	3800

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fn_low
	2* fn_high

	2nd harmonics frequency limits (MHz) 
	5000 – 5140
	6600 – 7600

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fn_low
	3* fn_high

	3rd harmonics frequency limits (MHz)
	7500 – 7710
	9900 – 11400

	2nd order IMD products
	|fn_low – fx_high|
	|fn_high – fx_low|
	|fn_low + fx_low|
	|fn_high + fx_high|

	IMD frequency limits (MHz)
	730 – 1300
	5800 – 6370

	Two-tone 3rd order IMD products
	|2*fx_low – fn_high|
	|2*fx_high – fn_low|
	|2*fn_low – fx_high|
	|2*fn_high – fx_low|

	IMD frequency limits (MHz)
	1200 – 1840
	4030 – 5100

	Two-tone 3rd order IMD products
	|2*fx_low + fn_low|
	|2*fx_high + fn_high|
	|2*fn_low + fx_low|
	|2*fn_high + fx_high|

	IMD frequency limits (MHz)
	8300 – 8940
	9100 – 10170

	Two-tone 3rd order IMD products
	(fx_low – max BW fn)
	(fx_high + max BW fn)
	(fn_low – max BW fx)
	(fn_high + max BW fx)

	IMD frequency limits (MHz)
	2400 – 2670
	3280 – 3820

	Two-tone 4th order IMD products
	|3*fx_low –1* fn_high|
	|3*fx_high – 1*fn_low|
	|3*fn_low – 1*fx_high|
	|3*fn_high – 1*fx_low|

	IMD frequency limits (MHz)
	3700 – 4410
	7330 –  8900

	Two-tone 4th order IMD products
	|2*fx_low –2* fn_high|
	|2*fx_high –2* fn_low|
	
	

	IMD frequency limits (MHz)
	1460 – 2600
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fn_low|
	|3*fx_high + 1*fn_high|
	|3*fn_low + 1*fx_low|
	|3*fn_high + 1*fx_high|

	IMD frequency limits (MHz)
	10800 – 11510
	12400 – 13970

	Two-tone 4th order IMD products
	|2*fx_low +2* fn_low|
	|2*fx_high +2* fn_high|
	
	

	IMD frequency limits (MHz)
	11600 – 12740
	

	Two-tone 5th order IMD products
	|fx_low – 4*fn_high|
	|fx_high – 4*fn_low|
	|fn_low – 4*fx_high|
	|fn_high – 4*fx_low|

	IMD frequency limits (MHz)
	10630 – 12700
	6200 – 6980

	Two-tone 5th order IMD products
	|2*fx_low - 3*fn_high|
	|2*fx_high - 3*fn_low|
	|2*fn_low - 3*fx_high|
	|2*fn_high -3*fx_low|

	IMD frequency limits (MHz)
	4760 – 6400
	100 – 1110

	Two-tone 5th order IMD products
	|fx_low + 4*fn_low|
	|fx_high + 4*fn_high|
	|fn_low + 4*fx_low|
	|fn_high + 4*fx_high|

	IMD frequency limits (MHz)
	15700 – 17770
	13300 – 14080

	Two-tone 5th order IMD products
	|2*fx_low + 3*fn_low|
	|2*fx_high + 3*fn_high|
	|2*fn_low + 3*fx_low|
	|2*fn_high + 3*fx_high|

	IMD frequency limits (MHz)
	14900 – 16540
	14100 – 15310


Based on Table 6.2.3-2,
· 2nd order IMD may fall into Rx frequencies of Band 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 44, 46, 47, 67, and 68

· 3rd order IMD may fall into Rx frequencies of Band 3, 7, 11, 21, 22, 24, 32, 38, 41, 42, 43, 45, 48 n77 and n78

· 4th order IMD may fall into Rx frequencies of Band 1, 2, 3, 4, 9, 10, 11, 21, 23, 24, 25, 30, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 43, 45, 65, 66, 69, 70, n77 and n78
·  5th order IMD may fall into Rx frequencies of Band 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 31, 44, 46, 47, 67, 68
· It should be noted that IMD will not be an issue for Band n78 (no self-interference for the TDD band)  even through the IMD products may fall into the concerning band
When 2UL inter-band DC UE is operating with other systems such as Wi-Fi, Bluetooth and GNSS; the harmonics and intermodulation products can have impact on these systems. Table 6.2.3-3 and 6.2.3-4 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.2.3-3: 2UL Band 1 + Band n78 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD2, 5

	Galileo
	1559
	-
	1591
	Yes
	
	IMD2, 5

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD2, 5

	GPS
	1563
	-
	1587
	Yes
	
	IMD2, 5

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD4

	
	2400
	-
	2494
	Yes
	Asia
	IMD4

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	Harmonics3. IM2, 3

	
	5150
	-
	5350
	Yes
	Europe
	IM2, 3

	
	5470
	-
	5725
	Yes
	
	IM2, 3

	
	5150
	-
	5825
	Yes
	Asia
	IM2, 3


Table 6.2.3-4: 2UL Band 7 + Band n78 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD3, 4

	Galileo
	1559
	-
	1591
	Yes
	
	IMD3. 4

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD3, 4

	GPS
	1563
	-
	1587
	Yes
	
	IMD3, 4

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD3, 4

	
	2400
	-
	2494
	Yes
	Asia
	IMD3, 4

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	IM2, 5

	
	5150
	-
	5350
	Yes
	Europe
	IM5

	
	5470
	-
	5725
	Yes
	
	IM5

	
	5150
	-
	5825
	No
	Asia
	IM2, 5


Table 6.2.3-5 lists the protected bands required for the dual connectivity configuration.

Table 6.2.3-5: 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_1A-5A-7A_n78A
	E-UTRA Band 1, 2, 4, 5, 7, 8, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 32, 33, 38, 40, 41, 42, 43, 44, 45, 50, 51, 65, 66, 67, 68, 69, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	3800
	-
	3805
	+1.6
	5
	1, 2, 3

	
	Frequency range
	3805
	-
	3825
	-15.5
	5
	1, 2, 3

	
	Frequency range
	3825
	-
	3850
	-40
	1
	1, 3

	
	Frequency range
	3850
	-
	4200
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4, 5

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	E-UTRA Band 3, 34
	FDL_low 
	-
	FDL_high
	-50
	1
	6

	
	Frequency range
	1880
	-
	1895
	-40
	1
	6, 7

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	6, 7, 8

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	6, 7, 8

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	6, 7, 8, 9

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	6, 7, 8, 9

	
	Frequency range
	2595
	-
	2620
	-40
	1
	6, 9

	NOTE 1:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 2:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 3:
The requirement is applicable for any channel bandwidths within the range 3300 - 3800 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range [TBD – 3792.5] MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range [TBD – 3790] MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to [TBD] RB.

NOTE 4:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz
NOTE 5:
Applicable only when the assigned E-UTRA carrier is confined within 824 MHz and 849 MHz for UE category M1, M2 and UE category NB1 and NB2.
NOTE 6:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 7:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 8:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 9:
This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.


6.2.4
∆TIB and ∆RIB values
For DC_1A-7A_n78A, the (TIB,c and (RIB values are given in the tables below.

Table 6.2.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_1A-7A_n78A
	1
	0.6

	
	7
	0.6

	
	n78
	0.8


Table 6.2.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_1A-7A_n78A
	1
	0.2

	
	7
	0.2

	
	n78
	0.5


6.2.5
MSD
Table 6.2.5-1 lists the MSD required for the dual connectivity configuration.

Table 6.10.5-1: MSD for the DC configuration
	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC

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

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

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

	
	n78
	3670
	10
	52
	3670
	N/A
	TDD
	N/A

	DC_1A-7A_n78A
	1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	7
	2507.5
	5
	25
	2627.5
	9.1
	FDD
	IMD4

|fB78-3*fB1|

	
	n78
	3305
	10
	52
	3305
	N/A
	TDD
	N/A

	DC_1A-7A_n78A
	1
	1950
	5
	25
	2140
	8.7
	FDD
	IMD4

|2*fB78-2*fB7|

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

	
	n78
	3310
	10
	52
	3310
	N/A
	TDD
	N/A


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