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Introduction
This TP introduces the following NR CA configurations with 1 UL band (3DL/1UL). There have been two proposed BCS in WID, but it is proposed to combine them into one by merging two BCS.

	Band combination configuration
	UpLink
configuration
	BCS

	CA_n5A-n66A-n77
	CA_n5A-n66A
CA_n66A-n77A
CA_n5A-n77A
	0

	CA_n5A-n66A-n77(2A)
	CA_n5A-n66A
CA_n66A-n77A
CA_n5A-n77A
	0
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[bookmark: _Toc2231]5.X.4	CA_n5-n66-n77
[bookmark: _Toc5841]5.X.4.1		Operating bands for CA
Table 5.X.4.1-1: Inter-band CA operating bands
	NR CA Band
	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
	

	CA_n5-n66-n77
	n5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	n66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD
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Table 5.X.4.2-1: Supported channel bandwidths per CA configuration 
	NR CA Configuration
	UL Config
	NR Band
	SCS [kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz
	Bandwidth combination set

	CA_n5A-n66A-n77A
	CA_n5A-n66A
CA_n66A-n77A
CA_n5A-n77A
	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n66
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	CA_n5A-n66A-n77(2A)
	CA_n5A-n66A
CA_n66A-n77A
CA_n5A-n77A
	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	n66
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n77
	See CA_n77(2A) Bandwidth Combination Set 1 in Table 5.5A.2-1
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For UE coexistence study of Band n5 + Band n66, Band n5 + Band n77, and Band n66 + band n77, the 2nd, 3rd, 4th and 5th order harmonics are already analyzed in 3DL/1UL WI, where 2nd and 3rd harmonic issues are identified. The 2nd, 3rd, 4th and 5th order intermodulation products are calculated and presented in Table 5.1.4.3-1, 5.1.4.3-2 and 5.1.4.3-3, respectively.
Table 5.X.4.3-1: Harmonic and IMD analysis for n5+n66
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	824
	849
	1710
	1780

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

	IMD frequency limit (MHz)
	861
	956
	2534
	2629

	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)
	-132
	-12
	2571
	2736

	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)
	3358
	3478
	4244
	4409

	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)
	692
	837
	4281
	4516

	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)
	4182
	4327
	5954
	6189

	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)
	-1912
	-1722
	5068
	5258

	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)
	-6296
	-5991
	-1686
	-1516

	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)
	7664
	7969
	5006
	5176

	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)
	-3692
	-3432
	873
	1088

	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)
	6778
	7038
	5892
	6107



Table 5.X.4.3-2: Harmonic and IMD analysis for n5+n77
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	824
	849
	3300
	4200

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

	IMD frequency limit (MHz)
	2451
	3376
	4124
	5049

	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)
	-2552
	-1602
	5751
	7576

	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)
	4948
	5898
	7424
	9249

	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)
	-1728
	-753
	9051
	11776

	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)
	5772
	6747
	10724
	13449

	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)
	-6752
	-4902
	8248
	10098

	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)
	-15976
	-12351
	-96
	904

	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)
	14024
	17649
	6596
	7596

	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)
	-10952
	-8202
	4053
	5928

	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)
	11548
	14298
	9072
	10947



Table 5.X.4.3-2: Harmonic and IMD analysis for n66+n77
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequencies (MHz)
	1710
	1780
	3300
	4200

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

	IMD frequency limit (MHz)
	1520
	2490
	5010
	5980

	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)
	-780
	260
	4820
	6690

	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)
	6720
	7760
	8310
	10180

	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)
	930
	2040
	8120
	10890

	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)
	8430
	9540
	11610
	14380

	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)
	-4980
	-3040
	10020
	11960

	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)
	-15090
	-11420
	-3820
	-2640

	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)
	14910
	18580
	10140
	11320

	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)
	-9180
	-6340
	1260
	3270

	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)
	13320
	16160
	11730
	13740



Co-existence studies shows that
· The 2nd and 5th order IMD generated by dual uplink of Band n5 + Band n66 may fall into own Rx of band n5.
· The 3rd, 4th, and 5th order IMD generated by dual uplink of Band n5 + Band n66 may fall into own Rx of band n77.
· The 4th and 5th order IMD generated by dual uplink of Band n5 + Band n77 may fall into own Rx of band n5.
· The 2nd order IMD generated by dual uplink of Band n5 + Band n77 may fall into own Rx of band n77.
· The 3rd order IMD generated by dual uplink of Band n5 + Band n77 may fall into own Rx of band n66.
· The 2nd and 5th order IMD generated by dual uplink of Band n66 + Band n77 may fall into own Rx of band n66.
· The 4th and 5th order IMD generated by dual uplink of Band n66 + Band n77 may fall into own Rx of band n77.
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The IMD issues specific to 3DL/2UL for dual uplink of Band n5 + Band n66 are that the 3rd, 4th and 5th order IMD may fall into own Rx of band n77. As this IMD issue is similar to CA_n5A-n25A-n78A for IMD3, DC_1A-8A_n79A for IMD4 and DC_1A_n8A-n78A for IMD5, where low and high FDD band IMD3 falls into C-band, those MSD values are is reused.
The IMD issues specific to 3DL/2UL for dual uplink of Band n5 + Band n77 are that the 3rd IMD may fall into own Rx of band n66. As this IMD issue is similar to DC_1A-8A_n77A, where a low FDD and band n77 IMD3 falls into n77, the MSD values are is reused.

Table 5.X.4.4-1: MSD for the CA configuration
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	CA_n5A-n66A-n77A
	n5
	830
	5
	25
	875
	N/A
	FDD
	N/A

	
	n66
	1750
	5
	25
	2150
	N/A
	FDD
	N/A

	
	n77
	3410
	10
	50
	3410
	16.1
	TDD
	IMD3

	CA_n5A-n66A-n77A
	n5
	826.5
	5
	25
	871.5
	N/A
	FDD
	N/A

	
	n66
	1712.5
	5
	25
	2112.5
	N/A
	FDD
	N/A

	
	n77
	4192
	10
	50
	4192
	8.2
	TDD
	IMD4

	CA_n5A-n66A-n77A
	n5
	830
	5
	25
	875
	N/A
	FDD
	N/A

	
	n66
	1750
	5
	25
	2150
	N/A
	FDD
	N/A

	
	n77
	3590
	10
	50
	3590
	3.3
	TDD
	IMD5

	CA_n5A-n66A-n77A
	n5
	830
	5
	25
	875
	N/A
	FDD
	N/A

	
	n66
	1730
	5
	25
	2130
	14.4
	FDD
	IMD3

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A
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