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1. Introduction

This document proposes a TP for the DC band combination of LTE 1A-3A-7A-20A + NR Band 3.3-3.8 GHz. A previous analysis on co-existence [1] was provided for this LTE+NR band combination but the frequency range for the NR band was taken as 3.4 – 3.8 GHz. This contribution updates the analysis based on the frequency range for the new NR band n78: 3.3 – 3.8 GHz. 
2. Text proposal

<Start of Text Poposal for TR 37.863-04-01>
6.X DC_1A-3A-7A-20A-nX_BCS0
6.X.1
Operating bands for DC

Table 6.X.1-1: DC band combination of LTE 4DL/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-3A-7A-20A-n78
	1
	1920 MHz 
	–
	1980 MHz
	2110 MHz 
	–
	2170 MHz
	FDD

	
	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	

	
	7
	2500 MHz 
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	

	
	20
	832 MHz 
	–
	862 MHz
	791 MHz 
	–
	821 MHz
	

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


6.X.2
Channel bandwidths per operating band for DC

Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 4DL/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-3A-7A-20A-n78
	1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	180
	0

	
	3
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	7
	15
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	20
	15
	Yes
	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.X.3
Co-existence studies

Tables 6.X.3-1, 6.X.3-2, 6.X.3-3, and W6.X.3-4 lists Band 1A-3A-7A-20A+Band n78 2UL DC 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.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.X.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.X.3-2: Band 3 and Band 78 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fn_low
	fn_high

	UL frequency (MHz)
	1710
	1785
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	3420 – 3570
	6600 – 7600

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

	3rd harmonics frequency limits (MHz)
	5130 – 5355
	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)
	1515 – 2090
	5010 – 5585

	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)
	270 – 380
	4815 – 5890

	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)
	6720 – 7370
	8310 – 9385

	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)
	1610 – 1885
	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)
	1330 – 2055
	8115 –  9690

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

	IMD frequency limits (MHz)
	3030 – 4180
	

	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)
	8430 – 9155
	11610 – 13185

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

	IMD frequency limits (MHz)
	10020 – 11170
	

	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)
	11415 – 13490
	3040 – 3840

	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)
	6330 – 7980
	1245 – 2470

	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)
	14910 – 16985
	10140 – 10940

	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)
	13320 – 14970
	11730 – 12955


Based on Table 6.X.3-2,
· 2nd order harmonics may fall into Rx frequencies of Band 22, 42, 48, n77 and n78
· 3rd order harmonics may fall into Rx frequencies of Band 46

· 2nd order IMD may fall into Rx frequencies of Band 2, 3, 9, 24, 25, 33, 34, 35, 36, 37, 39, 46, and 70

· 3rd order IMD may fall into Rx frequencies of Band 3, 9, 22, 35, 39, 42, 43, 46, 47, 48, n77 and n78
· 4th order IMD may fall into Rx frequencies of Band 2, 3, 9, 11, 21, 22, 24, 25, 32, 33, 34, 35, 36, 37, 39, 42, 43, 45, 48, 70, n77 and n78
· and 5th order IMD may fall into Rx frequencies of Band 1, 2, 3, 4, 9, 10, 11, 21, 22, 23, 24, 25,30, 32, 33, 34, 35, 36, 37, 39, 40, 42, 43, 45, 48, 70, n77 and 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.X.3-3: 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.X.3-3,
· 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
Table 6.X.3-4: Band 20 and Band n78 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fn_low
	fn_high

	UL frequency (MHz)
	832
	862
	3300
	3800

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

	2nd harmonics frequency limits (MHz) 
	1664 – 1724
	6600 – 7600

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

	3rd harmonics frequency limits (MHz)
	2496 – 2596
	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)
	2438 – 2968
	4132 – 4662

	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)
	1576 – 2136
	5738 – 6768

	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)
	4964 – 5524
	7432 – 8462

	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)
	732 – 962
	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)
	714 – 1304
	9038 –  10568

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

	IMD frequency limits (MHz)
	4876  –  5936
	

	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)
	5796 – 6386
	10732 – 12262

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

	IMD frequency limits (MHz)
	8264 – 9324
	

	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)
	12338 – 14368
	148 – 472

	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)
	8176 – 9736
	4014 – 5104

	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)
	14032 – 16062
	6628 – 7248

	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)
	11564 – 13124
	9096 – 10186


Based on Table 6.X.3-4,
· 3rd order harmonics may fall into Rx frequencies of Band 38, 41, 69
· 2nd order IMD may fall into Rx frequencies of Band 7, 38, 41, 69 and n77
· 3rd order IMD may fall into Rx frequencies of Band 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 13, 14, 17, 18, 19, 20, 22, 25, 26, 27, 28, 33, 34, 35, 36, 37, 39, 42, 43, 44, 46, 47, 48, 65, 66, 67, 68, 70, n77 and n78
· 4th order IMD may fall into Rx frequencies of Band 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 44, 46, 47
· 5th order IMD may fall into Rx frequencies of Band 31 and 77
· 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
<End of Text Poposal for TR 37.863-04-01>
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