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1. Introduction
This contribution is a text proposal for TR 38.717-03-02 to include CA_n24-n41-n48 as per [1]. The fallback combination for CA_n41-n48 and 3DL/1UL combination CA_n24-n41-n48 are specified in R4-2117038 [2] and R4-2117039 [3] respectively submitted to this meeting.
2. Reference
1. RP-212512, Revised WID on Rel-17 NR inter-band CA/DC for 3 bands DL with 2 bands UL
1. R4-2117038, TP for TR 38.717-02-01: CA_n41-n48 combinations
1. R4-2117039, TP for TR 38.717-03-01: CA_n24-n41-n48
3. Text Proposal
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5.1.x.1		Operating bands for CA
Table 5.1.x.1-1: Inter-band CA operating bands
	 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
	

	n24
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD

	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	n48
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD



5.1.x.2		Channel bandwidths per operating band for CA
Table 5.1.x.2-1: Supported bandwidths per CA configuration
	NR CA Configuration
	UL Configuration
	NR Band
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100
	Bandwidth combination set

	CA_n24A-n41A-n48A
	CA_n24A-n41A
CA_n24A_n48A
CA_n41_n48A
	n24
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	

	
	
	n48
	5
	10
	15
	20
	
	
	40
	50
	60
	70
	80
	90
	100
	

	CA_n24A-n41(2A)-n48A
	CA_n24A-n41A
CA_n24A_n48A
CA_n41_n48A
	n24
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n41
	See CA_n41(2A) BCS1 in Table 5.5A.2-1 
	

	
	
	n48
	5
	10
	15
	20
	
	
	40
	50
	60
	70
	80
	90
	100
	

	CA_n24A-n41A-n48(2A)
	CA_n24A-n41A
CA_n24A_n48A
CA_n41_n48A
	n24
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	

	
	
	n48
	See CA_n48(2A) BCS0 in Table 5.5A.2-1 
	

	CA_n24A-n41(2A)-n48(2A)
	CA_n24A-n41A
CA_n24A_n48A
CA_n41_n48A
	n24
	5
	10
	
	
	
	
	
	
	
	
	
	
	
	0

	
	
	n41
	See CA_n41(2A) BCS1 in Table 5.5A.2-1 
	

	
	
	n48
	See CA_n48(2A) BCS0 in Table 5.5A.2-1 
	




5.1.x.3		Co-existence studies

The harmonic issues has been analyzed in 3DL/1UL submission [2] as part of the NR_CADC_R17_3BDL_1BUL assessment. For inter-modulation issues, the 2nd, 3rd, 4th, and 5th order intermodulation products are calculated in Tables 5.1.x.3-1, 5.1.x.3-2 and 5.1.x.3-3 respectively

Table 5.1.x.3-1 summarizes frequency ranges where harmonics occur for CA_n24-n41-n48.

Table 5.1.x.3-1: Band n24 and Band n41 UL harmonic and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1626.5
	1660.5
	2496
	2690

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	835.5
	1063.5
	4122.5
	4350.5

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

	IMD frequency limits (MHz)
	563
	825
	3331.5
	3753.5

	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)
	5749
	6011
	6618.5
	7040.5

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	3*fy_low – fx_high
	3*fy_high – fx_low

	IMD frequency limits (MHz)
	2189.5
	2485.5
	5827.5
	6443.5

	Two-tone 4th order IMD products
	3*fx_low + fy_low
	3*fx_high + fy_high
	3*fy_low + fx_low
	3*fy_high + fx_high

	IMD frequency limits (MHz)
	7375.5
	7671.5
	9114.5
	9730.5

	Two-tone 4th order IMD products
	2*fy_low – 2*fx_high
	2*fy_high – 2*fx_low
	2*fx_low + 2*fy_low
	2*fx_high + 2*fy_high

	IMD frequency limits (MHz)
	1671
	2127
	8245
	8701

	Two-tone 5th order IMD products
	|4*fx_low – fy_high|
	|4*fx_high – fy_low|
	4*fy_low – fx_high
	4*fy_high – fx_low

	IMD frequency limits (MHz)
	3816
	4146
	8323.5
	9133.5

	Two-tone 5th order IMD products
	4*fx_low + fy_low
	4*fx_high + fy_high
	4*fy_low + fx_low
	4*fy_high + fx_high

	IMD frequency limits (MHz)
	9002
	9332
	11610.5
	12420.5

	Two-tone 5th order IMD products
	|3*fx_low – 2*fy_high|
	|3*fx_high – 2*fy_low|
	3*fy_low – 2*fx_high
	3*fy_high – 2*fx_low

	IMD frequency limits (MHz)
	500.5
	10.5
	4167
	4817

	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)
	10741
	11391
	9871.5
	10361.5





.

Table 5.1.x.3-2: Band n24 and Band n48 UL harmonic and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1626.5
	1660.5
	3550
	3700

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	1889.5
	2073.5
	5176.5
	5360.5

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

	IMD frequency limits (MHz)
	447
	229
	5439.5
	5773.5

	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)
	6803
	7021
	8726.5
	9060.5

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	3*fy_low – fx_high
	3*fy_high – fx_low

	IMD frequency limits (MHz)
	1179.5
	1431.5
	8989.5
	9473.5

	Two-tone 4th order IMD products
	3*fx_low + fy_low
	3*fx_high + fy_high
	3*fy_low + fx_low
	3*fy_high + fx_high

	IMD frequency limits (MHz)
	8429.5
	8681.5
	12276.5
	12760.5

	Two-tone 4th order IMD products
	2*fy_low – 2*fx_high
	2*fy_high – 2*fx_low
	2*fx_low + 2*fy_low
	2*fx_high + 2*fy_high

	IMD frequency limits (MHz)
	3779
	4147
	10353
	10721

	Two-tone 5th order IMD products
	|4*fx_low – fy_high|
	|4*fx_high – fy_low|
	4*fy_low – fx_high
	4*fy_high – fx_low

	IMD frequency limits (MHz)
	2806
	3092
	12539.5
	13173.5

	Two-tone 5th order IMD products
	4*fx_low + fy_low
	4*fx_high + fy_high
	4*fy_low + fx_low
	4*fy_high + fx_high

	IMD frequency limits (MHz)
	10056
	10342
	15826.5
	16460.5

	Two-tone 5th order IMD products
	|3*fx_low – 2*fy_high|
	|3*fx_high – 2*fy_low|
	3*fy_low – 2*fx_high
	3*fy_high – 2*fx_low

	IMD frequency limits (MHz)
	2520.5
	2118.5
	7329
	7847

	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)
	13903
	14421
	11979.5
	12381.5




Table 5.1.x.3-3: Band n41 and Band n48 UL harmonic and IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3550
	3700

	Two tone 2nd order IMD products
	fy_low – fx_high
	fy_high – fx_low
	fx_low + fy_low
	fx_high + fy_high

	IMD frequency limits (MHz)
	860
	1204
	6046
	6390

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

	IMD frequency limits (MHz)
	1292
	1830
	4410
	4904

	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)
	8542
	9080
	9596
	10090

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	3*fy_low – fx_high
	3*fy_high – fx_low

	IMD frequency limits (MHz)
	3788
	4520
	7960
	8604

	Two-tone 4th order IMD products
	3*fx_low + fy_low
	3*fx_high + fy_high
	3*fy_low + fx_low
	3*fy_high + fx_high

	IMD frequency limits (MHz)
	11038
	11770
	13146
	13790

	Two-tone 4th order IMD products
	2*fy_low – 2*fx_high
	2*fy_high – 2*fx_low
	2*fx_low + 2*fy_low
	2*fx_high + 2*fy_high

	IMD frequency limits (MHz)
	1720
	2408
	12092
	12780

	Two-tone 5th order IMD products
	|4*fx_low – fy_high|
	|4*fx_high – fy_low|
	4*fy_low – fx_high
	4*fy_high – fx_low

	IMD frequency limits (MHz)
	6284
	7210
	11510
	12304

	Two-tone 5th order IMD products
	4*fx_low + fy_low
	4*fx_high + fy_high
	4*fy_low + fx_low
	4*fy_high + fx_high

	IMD frequency limits (MHz)
	13534
	14460
	16696
	17490

	Two-tone 5th order IMD products
	|3*fx_low – 2*fy_high|
	|3*fx_high – 2*fy_low|
	3*fy_low – 2*fx_high
	3*fy_high – 2*fx_low

	IMD frequency limits (MHz)
	88
	970
	5270
	6108

	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)
	15642
	16480
	14588
	15470



The above IMD studies shows that
· The 3rd order IMD generated by dual uplink of n24+n41 may fall into own Rx of n48
· The 5th order IMD generated by dual uplink of n24+n48 may fall into own Rx of n41
· The 3rd order IMD generated by dual uplink of n41+n48 may fall into own Rx of n24
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The IMD issues specific to 3DL/2UL are the cases that IMDs generated by dual uplink fall into the 3rd Rx band; otherwise, IMD issues are already specified in 2DL/2UL Cas.

As these 3DL/2UL IMD issues are similar to CA_n25-n41-n77, these MSD are reused for CA_n24-n41-n48.

Table 5.1.x.4-1: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n24A-n41A-n48A
CA_n24A-n41(2A)-n48A
CA_n24-n41A-n48(2A)
CA_n24-n41(2A)-n48(2A)
	n24
	1649
	5
	25
	1528.5
	N/A
	FDD
	N/A

	
	n41
	2610
	5
	25
	2610
	N/A
	TDD
	N/A

	
	n48
	3575
	10
	50
	3575
	14.8
	TDD
	IMD3

	
	n24
	1630
	5
	25
	1528.5
	N/A
	FDD
	N/A

	
	n41
	2500
	5
	25
	2500
	5.3
	TDD
	IMD5

	
	n48
	3695
	10
	50
	3695
	N/A
	TDD
	N/A

	
	n24
	1632.5
	5
	25
	1528.5
	17.6
	FDD
	IMD3

	
	n41
	2592.5
	5
	25
	2592.5
	N/A
	TDD
	N/A

	
	n48
	3650
	10
	50
	3650
	N/A
	TDD
	N/A
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