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1
Introduction

This contribution provide the operating band and channel bandwidth set per operating band CA.  And provide harmonics/IMD analysis results of the 5DL/2UL WI into the TR. In these calculations, it is determined whether 2 UL operation interferes own downlink reception and particularly the downlink of the 3rd, 4th and 5th bands not transmitting.
****************** Start of the TP in section 8 of TR36.714-00-02 ************************
8

5DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part

8.1
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 19 and Band 42 and Band 42 with 2 ULs
8.1.1
List of specific combination issues
8.1.1.1
Channel bandwidths per operating band for CA

Table 8.1.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-3A-19A-42C
	CA_1A-3A or

CA_1A-19A or

CA_1A-42A or

CA_3A-19A or

CA_3A-42A or

CA_19A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	95
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 8.1.1.1-2
	
	


Table 8.1.1.1-2: E-UTRA CA_42C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	

	
	10, 15, 20
	20
	40
	1

	
	20
	10, 15
	
	


8.1.1.2
Co-existence studies for LTE-A UL CA_1A-3A and DL CA_1A-3A-19A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.2-1 based on a certain operater’s actual spectrum holdings.
Table 8.1.1.2-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1764.9
	1784.9
	1940
	1960

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3529.8
	3569.8
	3880
	3920

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5294.7
	5354.7
	5820
	5880

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

	IMD frequency limits (MHz)
	155.1
	195.1
	3704.9
	3744.9

	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)
	1569.8
	1629.8
	2095.1
	2155.1

	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)
	5469.8
	5529.8
	5644.9
	5704.9

	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)
	3334.7
	3414.7
	4035.1
	4115.1

	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)
	7234.7
	7314.7
	7584.9
	7664.9

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

	IMD frequency limits (MHz)
	390.2
	310.2
	7409.8
	7489.8

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

	IMD frequency limits (MHz)
	6075.1
	5975.1
	5199.6
	5099.6

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

	IMD frequency limits (MHz)
	9524.9
	9624.9
	8999.6
	9099.6

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

	IMD frequency limits (MHz)
	2350.2
	2250.2
	1474.7
	1374.7

	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)
	9349.8
	9449.8
	9174.7
	9274.7


The 2nd harmonic by Band 3 and 3rd IMD fall into the own Rx Band 1. But this impact already has covered in 2DL/2UL CA_1A-3A.
The 4th IMD fall into the 4th own Rx frequency of Band 42. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19. Then, there is no IMD problems to the 3rd, 4th & 5th own Rx frequency of Band 19, Band 42 and Band 42.
8.1.1.3
Co-existence studies for LTE-A UL CA_1A-19A and DL CA_1A-3A-19A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.3-1 based on a certain operater’s actual spectrum holdings.
Table 8.1.1.3-1: Harmonic and IMDs analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	1940
	1960

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	3880
	3920

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2490
	2535
	5820
	5880

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

	IMD frequency limits (MHz)
	1095
	1130
	2770
	2805

	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)
	300
	250
	3035
	3090

	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)
	3600
	3650
	4710
	4765

	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)
	530
	595
	4975
	5050

	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)
	4430
	4495
	6650
	6725

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

	IMD frequency limits (MHz)
	2260
	2190
	5540
	5610

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

	IMD frequency limits (MHz)
	7010
	6915
	1440
	1360

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

	IMD frequency limits (MHz)
	8590
	8685
	5260
	5340

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

	IMD frequency limits (MHz)
	4220
	4130
	1345
	1430

	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)
	7480
	7570
	6370
	6455


The 4th IMD fall into the own Rx Band 1. But this impact already has covered in 2DL/2UL CA_1A-19A.
The 3rd IMD fall into the 4th own Rx frequency of Band 42. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19. Then, there is no IMD problems to the 3rd, 4th & 5th own Rx frequency of Band 3, Band 42 and Band 42.
8.1.1.4
Co-existence studies for LTE-A UL CA_ 1A-42A and DL CA_1A-3A-19A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.4-1 based on a certain operater’s actual spectrum holdings.
Table 8.1.1.4-1: Harmonic and IMDs analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1940
	1960
	3480
	3520

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3880
	3920
	6960
	7040

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5820
	5880
	10440
	10560

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

	IMD frequency limits (MHz)
	1520
	1580
	5420
	5480

	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)
	360
	440
	5000
	5100

	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)
	7360
	7440
	8900
	9000

	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)
	2300
	2400
	8480
	8620

	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)
	9300
	9400
	12380
	12520

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

	IMD frequency limits (MHz)
	3160
	3040
	10840
	10960

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

	IMD frequency limits (MHz)
	12140
	11960
	4360
	4240

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

	IMD frequency limits (MHz)
	15860
	16040
	11240
	11360

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

	IMD frequency limits (MHz)
	6680
	6520
	1080
	1220

	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)
	14320
	14480
	12780
	12920


The 4th IMD fall into the own Rx Band 1. But this impact already has covered in 2DL/2UL CA_1A-42A.

The 5th IMD fall into the 4th own Rx frequency of Band 19. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19. Then, there is no IMD problems to the 3rd, 4th & 5th own Rx frequency of Band 3, Band 19 and Band 42.
8.1.1.5
Co-existence studies for LTE-A UL CA_ 3A-19A and DL CA_1A-3A-19A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.5-1 based on a certain operater’s actual spectrum holdings.
Table 8.1.1.5-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	1764.9
	1784.9

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	3529.8
	3569.8

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2490
	2535
	5294.7
	5354.7

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

	IMD frequency limits (MHz)
	919.9
	954.9
	2594.9
	2629.9

	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)
	124.9
	74.9
	2684.8
	2739.8

	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)
	3424.9
	3474.9
	4359.8
	4414.8

	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)
	705.1
	770.1
	4449.7
	4524.7

	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)
	4254.9
	4319.9
	6124.7
	6199.7

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

	IMD frequency limits (MHz)
	1909.8
	1839.8
	5189.8
	5259.8

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

	IMD frequency limits (MHz)
	6309.6
	6214.6
	1615.1
	1535.1

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

	IMD frequency limits (MHz)
	7889.6
	7984.6
	5084.9
	5164.9

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

	IMD frequency limits (MHz)
	3694.7
	3604.7
	994.8
	1079.8

	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)
	6954.7
	7044.7
	6019.8
	6104.8


The 2nd & 5th IMDs fall into the own Rx frequency of Band 19. Also the 4th IMD fall into the own Rx frequency of Band 3. But theses impacts already has covered in 2DL/2UL CA_3A-19A. 

The 2nd harmonics from Band 3 transmission will be interference to the Band 42. But this harmonics issue already has covered in 2DL/1UL CA_3A-42A. 

The 3rd & 5th IMDs fall into the 4th own Rx frequency of Band 42. However, RAN4 consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19. 

Then, there was no harmonics/IMDs problem to the 3rd, 4th & 5th own Rx frequency of Band 1, Band 42 and Band 42.
8.1.1.6
Co-existence studies for LTE-A UL CA_ 3A-42A and DL CA_1A-3A-19A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.6-1 based on a certain operater’s actual spectrum holdings.
Table 8.1.1.6-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1764.9
	1784.9
	3480
	3520

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3529.8
	3569.8
	6960
	7040

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5294.7
	5354.7
	10440
	10560

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

	IMD frequency limits (MHz)
	1695.1
	1755.1
	5244.9
	5304.9

	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)
	9.8
	89.8
	5175.1
	5275.1

	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)
	7009.8
	7089.8
	8724.9
	8824.9

	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)
	1774.7
	1874.7
	8655.1
	8795.1

	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)
	8774.7
	8874.7
	12204.9
	12344.9

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

	IMD frequency limits (MHz)
	3510.2
	3390.2
	10489.8
	10609.8

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

	IMD frequency limits (MHz)
	12315.1
	12135.1
	3659.6
	3539.6

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

	IMD frequency limits (MHz)
	15684.9
	15864.9
	10539.6
	10659.6

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

	IMD frequency limits (MHz)
	7030.2
	6870.2
	1605.3
	1745.3

	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)
	13969.8
	14129.8
	12254.7
	12394.7


The 2nd , 4th & 5th IMDs fall into the own Rx frequency of Band 3. Also the 2nd harmonics from Band 3, 4th & 5th IMDs fall into the own Rx frequency of Band 42. But these impact already has covered in 2DL/2UL CA_3A-42A.
Hence, there was no harmonics/IMDs impact to the 3rd, 4th & 5th own Rx frequency of Band 1, Band 19 and Band 42.
8.1.1.7
Co-existence studies for LTE-A UL CA_ 19A-42A and DL CA_1A-3A-19A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.1.1.7-1 based on a certain operater’s actual spectrum holdings.
Table 8.1.1.7-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	3480
	3520

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	6960
	7040

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2490
	2535
	10440
	10560

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

	IMD frequency limits (MHz)
	2635
	2690
	4310
	4365

	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)
	1860
	1790
	6115
	6210

	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)
	5140
	5210
	7790
	7885

	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)
	1030
	945
	9595
	9730

	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)
	5970
	6055
	11270
	11405

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

	IMD frequency limits (MHz)
	5380
	5270
	8620
	8730

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

	IMD frequency limits (MHz)
	13250
	13075
	100
	200

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

	IMD frequency limits (MHz)
	14750
	14925
	6800
	6900

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

	IMD frequency limits (MHz)
	8900
	8750
	4425
	4550

	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)
	12100
	12250
	9450
	9575


The 4th IMD fall into the own Rx frequency of Band 19. But this impact already has covered in 2DL/2UL CA_19A-42A.
The 3rd IMD fall into the 4th own Rx frequency of Band 3. The overlap range is 0.1MHz that is no critical impact to the sensitivity of Band 3 when RAN4 consider operator specific frequency ranges.
Hence, there was no harmonics/IMDs impact to the 3rd, 4th & 5th own Rx frequency of Band 1, Band 3 and Band 42
8.1.1.8








MSD

When uplink CA configurations CA_1A-3A is paired with downlink CA configuration CA_1A-3A-19A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 19 and Band 42 and Band 42.
When uplink CA configurations CA_1A-19A is paired with downlink CA configuration CA_1A-3A-19A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 3 and Band 42 and Band 42.
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-3A-19A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 3 and Band 19 and Band 42.
When uplink CA configurations CA_3A-19A is paired with downlink CA configuration CA_1A-3A-19A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 1 and Band 42 and Band 42.
When uplink CA configurations CA_3A-42A is paired with downlink CA configuration CA_1A-3A-19A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 1 and Band 19 and Band 42.
When uplink CA configurations CA_19A-42A is paired with downlink CA configuration CA_1A-3A-19A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 1 and Band 3 and Band 42.
8.1.1.9
∆TIB and ∆RIB values

[Editor Note] It will be updated in future
8.2
LTE Advanced Carrier Aggregation: Band 1 and Band 19 and Band 21 and Band 42 and Band 42 with 2 ULs
8.2.1
List of specific combination issues
8.2.1.1
Channel bandwidths per operating band for CA
Table 8.2.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-19A-21A-42C
	CA_1A-19A or

CA_1A-21A or

CA_1A-42A or

CA_19A-21A or

CA_19A-42A or

CA_21A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 8.2.1.1-2
	
	


Table 8.2.1.1-2: E-UTRA CA_42C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	

	
	10, 15, 20
	20
	40
	1

	
	20
	10, 15
	
	


8.2.1.2
Co-existence studies for LTE-A UL CA_1A-19A and DL CA_1A-19A-21A-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.2-1 based on a certain operater’s actual spectrum holdings.
Table 8.2.1.2-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	1940
	1960

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	3880
	3920

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2490
	2535
	5820
	5880

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

	IMD frequency limits (MHz)
	1095
	1130
	2770
	2805

	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)
	300
	250
	3035
	3090

	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)
	3600
	3650
	4710
	4765

	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)
	530
	595
	4975
	5050

	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)
	4430
	4495
	6650
	6725

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

	IMD frequency limits (MHz)
	2260
	2190
	5540
	5610

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

	IMD frequency limits (MHz)
	7010
	6915
	1440
	1360

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

	IMD frequency limits (MHz)
	8590
	8685
	5260
	5340

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

	IMD frequency limits (MHz)
	4220
	4130
	1345
	1430

	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)
	7480
	7570
	6370
	6455


The 4th IMD fall into the own Rx Band 1. But this impact already has covered in 2DL/2UL CA_1A-19A.
The 3rd IMD fall into the 4th own Rx frequency of Band 42. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19 and Band 21. Then, there is no IMD problems to the 3rd, 4th & 5th own Rx frequency of Band 21 and Band 42 and Band 42.
8.2.1.3
Co-existence studies for LTE-A UL CA_1A-21A and DL CA_1A-19A-21A-42C

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.3-1 based on a certain operater’s actual spectrum holdings.
Table 8.2.1.3-1: Harmonic and IMDs analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1447.9
	1462.9
	1940
	1960

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	2895.8
	2925.8
	3880
	3920

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	4343.7
	4388.7
	5820
	5880

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

	IMD frequency limits (MHz)
	477.1
	512.1
	3387.9
	3422.9

	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)
	935.8
	985.8
	2417.1
	2472.1

	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)
	4835.8
	4885.8
	5327.9
	5382.9

	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)
	2383.7
	2448.7
	4357.1
	4432.1

	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)
	6283.7
	6348.7
	7267.9
	7342.9

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

	IMD frequency limits (MHz)
	1024.2
	954.2
	6775.8
	6845.8

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

	IMD frequency limits (MHz)
	6392.1
	6297.1
	3911.6
	3831.6

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

	IMD frequency limits (MHz)
	9207.9
	9302.9
	7731.6
	7811.6

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

	IMD frequency limits (MHz)
	2984.2
	2894.2
	508.7
	423.7

	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)
	8715.8
	8805.8
	8223.7
	8308.7


The 2nd IMD fall into the 4th own Rx frequency of Band 42. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19 and Band 21. Then, there is no IMD problems to the 3rd, 4th & 5th own Rx frequency of Band 19 and Band 42 and Band 42.
8.2.1.4
Co-existence studies for LTE-A UL CA_ 1A-42A and DL CA_1A-19A-21A-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.4-1 based on a certain operater’s actual spectrum holdings.
Table 8.2.1.4-1: Harmonic and IMDs analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1940
	1960
	3480
	3520

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3880
	3920
	6960
	7040

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5820
	5880
	10440
	10560

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

	IMD frequency limits (MHz)
	1520
	1580
	5420
	5480

	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)
	360
	440
	5000
	5100

	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)
	7360
	7440
	8900
	9000

	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)
	2300
	2400
	8480
	8620

	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)
	9300
	9400
	12380
	12520

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

	IMD frequency limits (MHz)
	3160
	3040
	10840
	10960

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

	IMD frequency limits (MHz)
	12140
	11960
	4360
	4240

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

	IMD frequency limits (MHz)
	15860
	16040
	11240
	11360

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

	IMD frequency limits (MHz)
	6680
	6520
	1080
	1220

	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)
	14320
	14480
	12780
	12920


The 4th IMD fall into the own Rx Band 1. But this impact already has covered in 2DL/2UL CA_1A-42A.

The 2nd IMD fall into the 4th own Rx frequency of Band 21. And also the 5th IMD fall into the 3rd own Rx frequency of Band 19. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19 and Band 21. Then, there is no IMD problems to the 3rd, 4th & 5th own Rx frequency of Band 19 and Band 21 and Band 42.
8.2.1.5
Co-existence studies for LTE-A UL CA_ 19A-21A and DL CA_1A-19A-21A-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.5-1.
Table 8.2.1.5-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	1447.9
	1462.9

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	2895.8
	2925.8

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2490
	2535
	4343.7
	4388.7

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

	IMD frequency limits (MHz)
	602.9
	632.9
	2277.9
	2307.9

	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)
	197.1
	242.1
	2050.8
	2095.8

	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)
	3107.9
	3152.9
	3725.8
	3770.8

	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)
	1027.1
	1087.1
	3498.7
	3558.7

	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)
	3937.9
	3997.9
	5173.7
	5233.7

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

	IMD frequency limits (MHz)
	1265.8
	1205.8
	4555.8
	4615.8

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

	IMD frequency limits (MHz)
	5021.6
	4946.6
	1932.1
	1857.1

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

	IMD frequency limits (MHz)
	6621.6
	6696.6
	4767.9
	4842.9

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

	IMD frequency limits (MHz)
	2728.7
	2653.7
	360.8
	435.8

	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)
	6003.7
	6078.7
	5385.8
	5460.8


From the harmonics and IMD analysis table, the 4th IMD fall into the 4th own Rx frequency of Band 42. But this IMD problem will be covered in 3DL_CA_19A-21A-42A with 2UL_CA_19A-21A.
8.2.1.6
Co-existence studies for LTE-A UL CA_ 19A-42A and DL CA_1A-19A-21A-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.6-1 based on a certain operater’s actual spectrum holdings.
Table 8.2.1.6-1: Harmonic and IMDs analysis

	UE U+N5:R30L carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	3480
	3520

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1660
	1690
	6960
	7040

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2490
	2535
	10440
	10560

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

	IMD frequency limits (MHz)
	2635
	2690
	4310
	4365

	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)
	1860
	1790
	6115
	6210

	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)
	5140
	5210
	7790
	7885

	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)
	1030
	945
	9595
	9730

	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)
	5970
	6055
	11270
	11405

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

	IMD frequency limits (MHz)
	5380
	5270
	8620
	8730

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

	IMD frequency limits (MHz)
	13250
	13075
	100
	200

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

	IMD frequency limits (MHz)
	14750
	14925
	6800
	6900

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

	IMD frequency limits (MHz)
	8900
	8750
	4425
	4550

	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)
	12100
	12250
	9450
	9575


From the harmonics/IMDs analysis table, there was no interference to the own 3rd, 4th and 5th Rx frequency range.
8.2.1.7
Co-existence studies for LTE-A UL CA_ 21A-42A and DL CA_1A-19A-21A-42C
For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 8.2.1.7-1 based on a certain operater’s actual spectrum holdings.
Table 8.2.1.7-1: Harmonic and IMDs analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1447.9
	1462.9
	3480
	3520

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	2895.8
	2925.8
	6960
	7040

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	4343.7
	4388.7
	10440
	10560

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

	IMD frequency limits (MHz)
	2017.1
	2072.1
	4927.9
	4982.9

	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)
	624.2
	554.2
	5497.1
	5592.1

	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)
	6375.8
	6445.8
	8407.9
	8502.9

	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)
	823.7
	908.7
	8977.1
	9112.1

	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)
	7823.7
	7908.7
	11887.9
	12022.9

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

	IMD frequency limits (MHz)
	4144.2
	4034.2
	9855.8
	9965.8

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

	IMD frequency limits (MHz)
	12632.1
	12457.1
	2371.6
	2271.6

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

	IMD frequency limits (MHz)
	15367.9
	15542.9
	9271.6
	9371.6

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

	IMD frequency limits (MHz)
	7664.2
	7514.2
	2571.3
	2696.3

	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)
	13335.8
	13485.8
	11303.7
	11428.7


The 2nd IMD fall into the 3rd own Rx frequency of Band 1. However, RAN4 can consider specicific holding frequency bands when study the IMD analysis for the related CA band combinations including Band 19 and Band 21. Then, there is no IMD problems to the 3rd own Rx frequency of Band 1.
The 4th IMD fall into the 3rd own Rx frequency of Band 19 evenif RAN4 consider operator specific frequency range in the related bands. But it also will be covered in 3DL_CA_19A-21A-42A with 2UL_CA_21A-42A.
Hence, there was no interference to the own 3rd, 4th and 5th Rx frequency range of Band 1 and Band 19 and Band 42.
8.2.1.8
MSD
When uplink CA configurations CA_1A-19A is paired with downlink CA configuration CA_1A-19A-21A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 21 and Band 42 and Band 42.
When uplink CA configurations CA_1A-21A is paired with downlink CA configuration CA_1A-19A-21A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 19 and Band 42 and Band 42.
When uplink CA configurations CA_1A-42A is paired with downlink CA configuration CA_1A-19A-21A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 19 and Band 21 and Band 42.
When uplink CA configurations CA_19A-21A is paired with downlink CA configuration CA_1A-19A-21A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 1 and Band 42 and Band 42.
When uplink CA configurations CA_19A-42A is paired with downlink CA configuration CA_1A-19A-21A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 1 and Band 21 and Band 42.
When uplink CA configurations CA_21A-42A is paired with downlink CA configuration CA_1A-19A-21A-42C there is no interference components from 2 uplink operation which would interfere the 3rd, 4th & 5th downlink of the Band 1 and Band 19 and Band 42.
8.2.1.9
∆TIB and ∆RIB values

[Editor Note] It will be updated in future
