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1 Introduction
This TP introduces the following EN-DC configurations for x bands LTE inter-band CA (2DL/1UL) and 2 NR band (2DL/1UL).
· DL_20A_n1A-n7A_UL_20A_n7A
· DL_20A_n1A-n7A_UL_20A_n1A


TP to TR 37.716-21-21
<Start of Changes>
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Table 6.X.1-1: LTE 1 band DL/1UL + NR 2 bands DL/1UL DC operating bands
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_20_n1-n7
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	n1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD
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Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + NR 2DL/1UL
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	UL Configuration
	E-UTRA and NR Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Maximum aggregated bandwidth
[MHz]

	DC_20A_n1A-n7A
	DC_20A_n1A
DC_20A_n7A
	20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	90

	
	
	n1
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
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6.X.3	Co-existence studies
The harmonics and intermodulation products analysis for 2UL bands 20 and n1 with 3DL bands 20, n1 and n7 is presented in clause 6.X.3-1.1.
The harmonics and intermodulation products analysis for 2UL bands 20 and n7 with 3DL bands 20, n1 and n7 is presented in clause 6.X.3-1.2.  
Table 6.X.3-1: Harmonic and IMD analysis for DC_20_n1-n7 with UL on DC_20_n1
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	832
	862
	1920
	1980

	2nd harmonic 
	2* f1_low
	2*f1_high
	2*f2_low
	2*f2_high

	harmonic frequency limit (MHz)
	1664
	1724
	3840
	3960

	3rd harmonic
	3* f1_low
	3*f1_high
	3*f2_low
	3*f2_high

	harmonic frequency limit (MHz)
	2496
	2586
	5760
	5940

	2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency limit (MHz)
	1058
	1148
	2752
	2842

	3rd order IMD products
	2*f1_low – f2_high
	2*f1_high – f2_low
	2*f2_low – f1_high
	2*f2_high – f1_low

	IMD frequency limit (MHz)
	-316
	-196
	2978
	3128

	3rd order IMD products
	2*f1_low + f2_low
	2*f1_high + f2_high
	2*f2_low + f1_low
	2*f2_high + f1_high

	IMD frequency limit (MHz)
	3584
	3704
	4672
	4822

	4th order IMD products
	3*f1_low – f2_high
	3*f1_high – f2_low
	3*f2_low – f1_high
	3*f2_high – f1_low

	IMD frequency limit (MHz)
	516
	666
	4898
	5108

	4th order IMD products
	3*f1_low + f2_low
	3*f1_high + f2_high
	3*f2_low + f1_low
	3*f2_high + f1_high

	IMD frequency limit (MHz)
	4416
	4566
	6592
	6802

	4th order IMD products
	2*f1_low – 2*f2_high
	2*f1_high – 2*f2_low
	2*f1_low + 2*f2_low
	2*f1_high + 2*f2_high

	IMD frequency limit (MHz)
	-2296
	-2116
	5504
	5684

	5th order IMD products
	f1_low – 4*f2_high
	f1_high – 4*f2_low
	f2_low – 4*f1_high
	f2_high – 4*f1_low

	IMD frequency limit (MHz)
	-7088
	-6818
	-1528
	-1348

	5th order IMD products
	f1_low + 4*f2_low
	f1_high + 4*f2_high
	f2_low + 4*f1_low
	f2_high + 4*f1_high

	IMD frequency limit (MHz)
	8512
	8782
	5248
	5428

	5th order IMD products
	2*f1_low – 3*f2_high
	2*f1_high - 3*f2_low
	2*f2_low – 3*f1_high
	2*f2_high – 3*f1_low

	IMD frequency limit (MHz)
	-4276
	-4036
	1254
	1464

	5th order IMD products
	2*f1_low + 3*f2_low
	2*f1_high + 3*f2_high
	2*f2_low + 3*f1_low
	2*f2_high + 3*f1_high

	IMD frequency limit (MHz)
	7424
	7664
	6336
	6546



Table 6.X.3-2: Harmonic and IMD analysis for DC_20_n1-n7 with UL on DC_20_n7
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	832
	862
	2500
	2570

	2nd harmonic 
	2* f1_low
	2*f1_high
	2*f2_low
	2*f2_high

	harmonic frequency limit (MHz)
	1664
	1724
	5000
	5140

	3rd harmonic
	3* f1_low
	3*f1_high
	3*f2_low
	3*f2_high

	harmonic frequency limit (MHz)
	2496
	2586
	7500
	7710

	2nd order IMD products
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency limit (MHz)
	1638
	1738
	3332
	3432

	3rd order IMD products
	2*f1_low – f2_high
	2*f1_high – f2_low
	2*f2_low – f1_high
	2*f2_high – f1_low

	IMD frequency limit (MHz)
	-906
	-776
	4138
	4308

	3rd order IMD products
	2*f1_low + f2_low
	2*f1_high + f2_high
	2*f2_low + f1_low
	2*f2_high + f1_high

	IMD frequency limit (MHz)
	4164
	4294
	5832
	6002

	4th order IMD products
	3*f1_low – f2_high
	3*f1_high – f2_low
	3*f2_low – f1_high
	3*f2_high – f1_low

	IMD frequency limit (MHz)
	-74
	86
	6638
	6878

	4th order IMD products
	3*f1_low + f2_low
	3*f1_high + f2_high
	3*f2_low + f1_low
	3*f2_high + f1_high

	IMD frequency limit (MHz)
	4996
	5156
	8332
	8572

	4th order IMD products
	2*f1_low – 2*f2_high
	2*f1_high – 2*f2_low
	2*f1_low + 2*f2_low
	2*f1_high + 2*f2_high

	IMD frequency limit (MHz)
	-3476
	-3276
	6664
	6864

	5th order IMD products
	f1_low – 4*f2_high
	f1_high – 4*f2_low
	f2_low – 4*f1_high
	f2_high – 4*f1_low

	IMD frequency limit (MHz)
	-9448
	-9138
	-948
	-758

	5th order IMD products
	f1_low + 4*f2_low
	f1_high + 4*f2_high
	f2_low + 4*f1_low
	f2_high + 4*f1_high

	IMD frequency limit (MHz)
	10832
	11142
	5828
	6018

	5th order IMD products
	2*f1_low – 3*f2_high
	2*f1_high - 3*f2_low
	2*f2_low – 3*f1_high
	2*f2_high – 3*f1_low

	IMD frequency limit (MHz)
	-6046
	-5776
	2414
	2644

	5th order IMD products
	2*f1_low + 3*f2_low
	2*f1_high + 3*f2_high
	2*f2_low + 3*f1_low
	2*f2_high + 3*f1_high

	IMD frequency limit (MHz)
	9164
	9434
	7496
	7726



Based on the above studies, there is no harmonic or intermodulation issues to own receiver bands except for the cases that are covered already in 2UL/2DL EN-DC, i.e., 
· the 3rd order IMD of 20+n7 falls in band n7
· the 5th order IMD of 20+n7 falls in band n7.
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For DC_20_n1-n7, the TIB,c and RIB values can be based on DC_7-20_n1given in the tables below, which is also the same as E-UTRA CA_1-7-20 relaxations.
Table 6.X.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_20_n1-n7
	20
	0.3

	
	n1
	0.5

	
	n7
	0.6



Table 6.X.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_20_n1-n7
	20
	0

	
	n1
	0

	
	n7
	0




[bookmark: _Toc22735584][bookmark: _Toc26972712][bookmark: _Toc27994909]6.X.5	MSD
All MSD issues are covered in 2DL/2UL fallback modes.
<End of Changes>




