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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 xDL/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 third band not transmitting.
****************** Start of the TP in section 6 of TR36.714-00-02 ************************
6
3DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part

<Unchanged sections are omitted>
6.12
LTE Advanced Carrier Aggregation: Band 3 and Band 7 and Band 8 with 2 ULs

6.12.1
List of specific combination issues
6.12.1.1
Channel bandwidths per operating band for CA
 Table 6.12.1.1-1: 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_3A-7A-8A
	CA_3A-7A or CA_3A-8A or CA_7A-8A
	3
	
	
	Yes
	Yes
	Yes
	
	40
	0

	
	
	7
	
	
	
	Yes
	Yes
	
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	2

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	


6.12.1.2
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-7A-8A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.12.1.2-1
Table 6.12.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	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)
	715
	860
	4210
	4355

	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)
	850
	1070
	3215
	3430

	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)
	5920
	6140
	6710
	6925

	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)
	2560
	2855
	5715
	6000

	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)
	7630
	7925
	9210
	9495

	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)
	1720
	1430
	8420
	8710

	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)
	8570
	8215
	4640
	4270

	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)
	11710
	12065
	9340
	9710

	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)
	4290
	3930
	355
	10

	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)
	10920
	11280
	10130
	10495


The 4th IMD fall into the own Rx frequency of Band 7. But this impact already covered in 2UL/2DL CA in Rel-12.

The 3rd IMD will interfere own Rx frequency of Band 8. It will be analysed to slove the self- interference problem.
6.12.1.3
Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-7A-8A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.12.1.3-1
Table 6.12.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

	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)
	795
	905
	2590
	2700

	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)
	25
	120
	2505
	2690

	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)
	3470
	3615
	4300
	4485

	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)
	855
	1035
	4215
	4475

	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)
	4350
	4530
	6010
	6270

	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)
	1810
	1590
	5180
	5400

	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)
	6260
	5925
	1950
	1735

	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)
	7720
	8055
	5230
	5445

	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)
	3595
	3300
	675
	930

	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)
	6890
	7185
	6060
	6315


The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But these impacts already covered in 2UL/2DL CA in Rel-12 using operator specific own spectrum allocation in this example is 1735 - 1755 / 1830 - 1850 MHz in Band 3 and 905 - 915 / 950 - 960 MHz in Band 8. Hence only 4th IMD problem in Band 3 has covered in rel-12 specification.
And also, the 3rd harmonics of Band 8 and 2nd &3rd IMDs will interfere own Rx frequency of Band 7. It will be analysed to slove the self- interference problem.
6.12.1.4
Co-existence studies for LTE-A UL CA_7A-8A and DL CA_3A-7A-8A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.12.1.4-1
Table 6.12.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

	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)
	1585
	1690
	3380
	3485

	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)
	810
	670
	4085
	4260

	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)
	4260
	4400
	5880
	6055

	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)
	70
	245
	6585
	6830

	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)
	5140
	5315
	8380
	8625

	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)
	3380
	3170
	6760
	6970

	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)
	9400
	9085
	1160
	950

	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)
	10880
	11195
	6020
	6230

	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)
	5950
	5670
	2255
	2500

	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)
	9260
	9540
	7640
	7885


The 2nd harmonics of Band 8 fall into the own Rx frequency of Band 3. But these impacts already covered in 2DL/1UL CA_3A-8A. Also the 3rd harmonics of Band 8 impacted to the own Rx frequency of Band 7. Also the 5th IMD fall into the own Rx frequency of Band 8. However this impact already covered in 2DL/2UL CA_7A-8A. Hence there was no self-interference issues.
6.12.1.5
MSD
When uplink CA configurations CA_7A-8A is paired with downlink CA configuration CA_3A-7A-8A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3.
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-7A-8A there is interference components from 2 uplink operation which would interfere the downlink of the Band 8.
And also when uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-7A-8A there is interference components from 2 uplink operation which would interfere the downlink of the Band 7.
Figure 6.12.1.5-1shows the RF front-end architecture for the MSD analysis. Another alternative would be common triplexer based architecture. There is a harmonic trap filter assumed in B8 path for this CA case because harmonic trap was assumed for B8+B7 1UL/2DL CA and for B3+B7+B8 1UL/3DL CA.
[image: image1.wmf]B

3

+

B

7

 

QDPX

Antenna switch

Antenna switch

Diplexer

B

8 

DPX

B

8

B

8

B

3

B

7

B

7

B

3

Trap


Figure 6.12.1.5-1 Common diplexer architecture for CA_3A-7A-8A 3DL with CA_3A-7A and CA_3A-8A 2UL CA  
Table 6.12.1.5-1shows the MSD analysis for IMD3 interference landing on band 8 DL in CA_3A-7A-8A 3DL with CA_3A-7A 2UL CA.

Table 6.12.1.5-1: MSD analysis for IMD3 of CA_3A-7A-8A 3DL with CA_3A-7A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	940.0
	5
	0.62
	21.6

	
	B7
	
	
	2530
	10
	50
	
	
	
	
	

	R4-165757
by LGE
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	 940.0
	5
	1.2
	14.1

	
	B7
	
	
	2530
	10
	50
	
	
	
	
	


Table 6.12.1.5-2, 6.12.1.5-3, 6.12.1.5-4 are the MSD analyses for IMD2, IMD3 and the overlapped IMD2+IMD3 interference landing on band 7 DL in CA_3A-7A-8A 3DL with CA_3A-8A 2UL CA. Note that for the overlapped IMD2+IMD3 case, the B8 third harmonic will also fall on top of the B7 DL block, but the impact of the third harmonic is negligible because it is more than 20dB below the MSD due to IMD2 and IMD3. Thus “H3” is not included in the MSD table.
Table 6.12.1.5-2: MSD analysis for IMD2 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	10
	0
	32.0

	
	B8
	
	
	900
	5
	25
	
	
	
	
	

	R4-165757
by LGE
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	10
	1.0
	25.1

	
	B8
	
	
	900
	5
	25
	
	
	
	
	


Table 6.12.1.5-3: MSD analysis for IMD3 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	10
	0
	22.1

	
	B8
	
	
	910
	5
	25
	
	
	
	
	

	R4-165757
by LGE
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	10
	1.8
	12.9

	
	B8
	
	
	910
	5
	25
	
	
	
	
	


Table 6.12.1.5-4: MSD analysis for overlapped IMD2+IMD3 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL
	Reference
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	R4-168860 by Huawei, Hisilicon
	B3
	IMD2+
IMD3
	fB3 + fB8, 2*fB3 - fB8
	1780
	5
	25
	B7
	2670
	10
	0
	32.5

	
	B8
	
	
	890
	5
	25
	
	
	
	
	


For this combination, there exists an additional scenario where IMD2 and IMD3 from B3+B8 both hit on top of B7 DL but they do not overlap. The MSD analyses are shown in table 6.12.1.5-5. Note that this is an example calculation with UL RB allocations wider than in respective single band RFESENS and these IMD’s don’t include CF’s that will be fairly significant in this case.

Table 6.12.1.5-5: MSD analysis for non-overlapped IMD2+IMD3 of CA_3A-7A-8A 3DL with CA_3A-8A 2UL from R4-168800 (proposed by Huawei, Hisilicon)
	DL CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	MSD [dB]

	3+7+8
	B3
	IMD2
	fB3 + fB8
	1762.5
	15
	75
	B7
	2650.0
	20
	29.0

	
	B8
	
	
	900
	10
	50
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1762.5
	15
	75
	B7
	2650.0
	20
	19.2

	
	B8
	
	
	900
	10
	50
	
	
	
	

	
	B3
	IMD2+
IMD3
	fB3 + fB8, 2*fB3 - fB8
	1762.5
	15
	75
	B7
	2650
	20
	29.5

	
	B8
	
	
	900
	10
	50
	
	
	
	


When considering which test point should be defined in the standard, it was agreed to define the IMD3 case for the CA_3A-7A-8A 3DL paired with CA_3A-7A 2UL CA, and define the overlapped IMD2 + IMD3 case for the CA_3A-7A-8A 3DL paired with CA_3A-8A 2UL CA. Table 6.12.1.4-6 shows the merged MSD result from the interested companies, and table 6.12.1.5-7 is the MSD summery for this combination.
Table 6.12.1.5-6: merged MSD results from interested companies
	DL CA
	UL CA
	IMD
	Qualcomm
	LGE
	Huawei
	Avg. 

MSD [dB]
	Proposed MSD

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	TBD
	14.1
	21.6
	TBD
	TBD

	
	B7
	
	
	
	
	
	
	

	
	B3
	IMD2+IMD3
	fB3 + fB8, 2*fB3 - fB8
	TBD
	25.5
	32.5
	TBD
	TBD

	
	B8
	
	
	
	
	
	
	


Table 6.12.1.5-7: MSD summary for CA_3A-7A-8A 3DL/2UL CA
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA

DL Configuration
	EUTRA CA

UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	3rd DL Fc (MHz)
	DL BW

(MHz)
	MSD 
(dB)
	Duplex mode

	CA_3A-7A-8A
	CA_3A-7A
	3
	1735
	5
	25
	1830
	5
	N/A
	FDD

	
	
	7
	2530
	10
	50
	2650
	10
	
	

	
	
	8
	895
	5
	25
	940
	5
	TBD
	

	
	CA_3A-8A
	3
	 1780
	5
	25
	 1875
	5
	N/A
	FDD

	
	
	8
	  890
	5
	25
	 935
	5
	
	

	
	
	7
	 2550
	10
	50
	 2670
	10
	TBD
	


6.12.1.6
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
<Unchanged sections are omitted>

6.14
LTE Advanced Carrier Aggregation: Band 3 and Band 42 and Band 42 with 2 ULs

6.14.1
List of specific combination issues
6.14.1.1
Channel bandwidths per operating band for CA
 Table 6.14.1.1-1: 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_3A-42C
	CA_3A-42A, CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	CA_42C
	See CA_42C BCS0 in Table 6.14.1.1-2
	
	


Table 6.14.1.1-2: 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
	
	


6.14.1.2
Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-42C
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.14.1.2-1
Table 6.14.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	10200
	10800

	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)
	1615
	1890
	5110
	5385

	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)
	180
	170
	5015
	5490

	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)
	6820
	7170
	8510
	8985

	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)
	1530
	1955
	8415
	9090

	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)
	8530
	8955
	11910
	12585

	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)
	3780
	3230
	10220
	10770

	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)
	12690
	11815
	3740
	3240

	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)
	15310
	16185
	10240
	10740

	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)
	7380
	6630
	1445
	2070

	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)
	13620
	14370
	11930
	12555


The 2nd harmonics of Band 3falls into the own Rx frequency of Band 42. And also the 2nd, 4th & 5th IMDs fall into the own Rx frequency of Band 3. In addition, 2nd and 3rd order IMD and harmonics may also fall into Rx frequencies of bands 9, 22, 35, 39 and 43. But these impacts are already covered in 2UL/2DL CA_3A-42A in Rel-14 TR36.714-02-02.  Impacts for ISM and GNSS bands are also already captured in Rel-14 TR 36.714-02-02.
There are no harmonics or IMD products from Band 3 and Band 42 uplinks which would desensitize Band 42 downlink.
6.14.1.3
Co-existence studies for LTE-A UL CA_42C and DL CA_3A-42C
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.14.1.3-1
Table 6.14.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800


From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of Band 3. Frequency separation of band 3 and 42 is 1520 MHz therefore there is no impact from Band 42 uplink CA to Band 3 reception evenif RAN4 consider asynchronization scenario.
6.14.1.4
MSD
When uplink CA configurations CA_3A-42A is paired with downlink CA configuration CA_3A-42C there is no interference components from 2 uplink operation which would interfere the additional (second) downlink of the Band 42.
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_3A-42C there is no interference components from 2 uplink operation which would interfere the 3rd downlink of the Band 3.
6.14.1.5
∆TIB and ∆RIB values
For inter-band CA_3-42, same requirements on values for ∆TIB and ∆RIB can apply with 2DL/1UL and 2DL/2UL cases. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.14.1.4-1 and in table 6.14.1.4-2 as already captured in Table 5.1.2-2 in this TR:
Table 6.14.1.5-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3-42
	3
	0.6

	
	42
	0.8


Table 6.14.1.5-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3-42
	3
	0.2

	
	42
	0.5


<Unchanged sections are omitted>

6.36
LTE Advanced Carrier Aggregation: Band 41 and Band 41 and Band 42 with 2 ULs

6.36.1
List of specific combination issues
6.36.1.1
Channel bandwidths per operating band for CA
 Table 6.36.1.1-1: 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_41C-42A
	CA_41A-42A, CA_41C
	41
	See CA_41C BCS0 in Table 6.36.1.1-2
	60
	0

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


Table 6.36.1.1-2: E-UTRA CA_41C 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_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


6.36.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_41C-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.36.1.2-1
Table 6.36.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there was no harmonics/IMDs impact to the 3rd own Rx frequency of Band 41.

6.36.1.3
Co-existence studies for LTE-A UL CA_41C and DL CA_41C-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.36.1.3-1
Table 6.36.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high

	2nd harmonics frequency limits (MHz) 
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high

	3rd harmonics frequency limits (MHz)
	7488
	8070


From the harmonics analysis table, there was no harmonics from Band 41 uplinks which would desensitize the 3rd own Rx frequency of Band 42. Frequency separation of band 41 and 42 is 710 MHz therefore there is no impact from Band 41 uplink CA to Band 42 reception evenif RAN4 consider asynchronization scenario.
6.36.1.4
MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_41C-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 41.
When uplink CA configurations CA_41C is paired with downlink CA configuration CA_41C-42A there is no interference components from 2 uplink operation which would interfere the 3rd downlink of the Band 42.
6.36.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
<Unchanged sections are omitted>
6.44
LTE Advanced Carrier Aggregation: Band 28 and Band 42 and Band 42 with 2 ULs

6.44.1
List of specific combination issues
6.44.1.1
Channel bandwidths per operating band for CA
 Table 6.44.1.1-1: 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_28A-42C
	CA_28A-42A, CA_42C
	28
	
	
	Yes
	Yes
	
	
	50
	0

	
	
	42
	See CA_42C BCS0 in Table 6.44.1.1-2
	
	


Table 6.44.1.1-2: 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
	
	


6.44.1.2
Co-existence studies for LTE-A UL CA_28A-42A and DL CA_28A-42C
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.44.1.2-1
Table 6.44.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	2109
	2244
	10200
	10800

	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)
	2652
	2897
	4103
	4348

	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)
	2194
	1904
	6052
	6497

	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)
	4806
	5096
	7503
	7948

	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)
	1491
	1156
	9452
	10097

	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)
	5509
	5844
	10903
	11548

	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)
	5794
	5304
	8206
	8696

	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)
	13697
	12852
	408
	788

	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)
	14303
	15148
	6212
	6592

	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)
	9394
	8704
	4556
	5091

	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)
	11606
	12296
	8909
	9444


From the harmonics/IMDs analysis table, there was no harmonics/IMDs impact to the 3rd own Rx frequency of Band 42.

6.44.1.3
Co-existence studies for LTE-A UL CA_42C and DL CA_28A-42C
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.44.1.3-1
Table 6.44.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800


From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of Band 3. Frequency separation of band 3 and 42 is 1520 MHz therefore there is no impact from Band 42 uplink CA to Band 3 reception evenif RAN4 consider asynchronization scenario.
6.44.1.4
MSD
When uplink CA configurations CA_28A-42A is paired with downlink CA configuration CA_28A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 42.
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_28A-42C there is no interference components from 2 uplink operation which would interfere the 3rd downlink of the Band 28.
6.44.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.48
LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 42 with 2 ULs

6.48.1
List of specific combination issues
6.48.1.1
Channel bandwidths per operating band for CA
 Table 6.48.1.1-1: 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_3A_41A-42A
	CA_41A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


6.48.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_3A_41A-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.48.1.2-1
Table 6.48.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 3rd & 4th IMDs impact to the 3rd own Rx frequency of Band 3.

It will be analysed to slove the self- interference problem.
6.48.1.3
MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_3A_41A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 3.
6.48.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
6.49
LTE Advanced Carrier Aggregation: Band 28 and Band 41 and Band 42 with 2 ULs

6.49.1
List of specific combination issues
6.49.1.1
Channel bandwidths per operating band for CA
 Table 6.49.1.1-1: 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_28A-41A-42A
	CA_41A-42A
	28
	
	
	Yes
	Yes
	
	
	50
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


6.49.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_28A_41A-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.49.1.2-1
Table 6.49.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 2nd & 5th IMDs impact to the 3rd own Rx frequency of Band 28.

It will be analysed to slove the self- interference problem.
6.49.1.3
MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_28A_41A-42A there is interference components from 2 uplink operation which would interfere the downlink of the Band 28.
6.49.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7

4DLs/2ULs Inter-Band Carrier Aggregation: Specific Band Combination Part

<Unchanged sections are omitted>
7.19
LTE Advanced Carrier Aggregation: Band 41 and Band 41 and Band 42 and Band 42 with 2 ULs

7.19.1
List of specific combination issues
7.19.1.1
Channel bandwidths per operating band for CA
 Table 7.19.1.1-1: 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_4CA-42C
	CA_41A-42A,

CA_41C, CA_42C 
	41
	See CA_41C BCS0 in Table 7.19.1.1-2
	80
	0

	
	
	42
	See CA_42C BCS1 in Table 7.19.1.1-3
	
	


Table 7-19.1.1-2: E-UTRA CA_41C 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_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


Table 7.19.1.1-3: 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
	
	


7.19.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_41C-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.19.1.2-1
Table 7.19.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there is no harmonics/IMDs impact to the 3rd & 4th own Rx frequency of Band 41 and Band 42.

7.19.1.3
Co-existence studies for LTE-A UL CA_42C and DL CA_41C-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.19.1.3-1
Table 7.19.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800


From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd own Rx frequency of Band 41. Frequency separation of band 41 and 42 is 710 MHz therefore there is no impact from Band 42 uplink CA to Band 41 reception evenif RAN4 consider asynchronization scenario.
7.19.1.4
Co-existence studies for LTE-A UL CA_41C and DL CA_41C-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.19.1.4-1
Table 7.19.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	2496
	2690

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high

	2nd harmonics frequency limits (MHz) 
	4992
	5380

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high

	3rd harmonics frequency limits (MHz)
	7488
	8070


From the harmonics analysis table, there was no harmonics from Band 41 uplinks which would desensitize the 3rd own Rx frequency of Band 42. Frequency separation of band 41 and 42 is 710 MHz therefore there is no impact from Band 41 uplink CA to Band 42 reception evenif RAN4 consider asynchronization scenario.
7.19.1.5
MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_41C-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 41 and Band 42.
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_41C-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 41 and Band 41.
When uplink CA configurations CA_41C is paired with downlink CA configuration CA_41C-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 42 and Band 42.
7.19.1.6
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
<Unchanged sections are omitted>
7.28
LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 42 and Band 42 with 2 ULs

7.28.1
List of specific combination issues
7.28.1.1
Channel bandwidths per operating band for CA
 Table 7.28.1.1-1: 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_3A-28A-42C
	CA_3A-28A or

CA_3A-42A or

CA_28A-42A or CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 7.28.1.1-2
	
	


Table 7.28.1.1-2: E-UTRA CA_42C configurations and bandwidth combination sets 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
	
	


7.28.1.2
Co-existence studies for LTE-A UL CA_3A-28A and DL CA_3A-28A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.28.1.2-1.
Table 7.28.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2109
	2244
	5130
	5355

	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)
	962
	1082
	2413
	2533

	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)
	379
	214
	2672
	2867

	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)
	3116
	3281
	4123
	4318

	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)
	324
	534
	4382
	4652

	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)
	3819
	4029
	5833
	6103

	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)
	2164
	1924
	4826
	5066

	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)
	6437
	6092
	1282
	1027

	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)
	7543
	7888
	4522
	4777

	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)
	3949
	3634
	1176
	1461

	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)
	6536
	6851
	5529
	5814


The 2nd harmonic by Band 3 fall into the own Rx Band 42. But this impact already has covered in 2DL/1UL CA_3A-42A.
There was no harmonics/IMD problems to the 3rd & 4th own Rx frequency of Band 42.
7.28.1.3
Co-existence studies for LTE-A UL CA_3A-42A and DL CA_3A-28A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.28.1.3-1.
Table 7.28.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	10200
	10800

	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)
	1615
	1890
	5110
	5385

	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)
	180
	170
	5015
	5490

	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)
	6820
	7170
	8510
	8985

	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)
	1530
	1955
	8415
	9090

	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)
	8530
	8955
	11910
	12585

	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)
	3780
	3230
	10220
	10770

	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)
	12690
	11815
	3740
	3240

	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)
	15310
	16185
	10240
	10740

	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)
	7380
	6630
	1445
	2070

	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)
	13620
	14370
	11930
	12555


The 2nd harmonics by Band 3 fall into the own Rx Band 42. Also the 4th & 5th IMDs fall into the own Rx band 42. Further more 2nd, 4th and 5th IMDs fall into the own Rx Band 3. But these harmonics/IMD problems already covered in 2DL/2UL CA_3A-42A.
Hence, there is no harmonics/IMD problems to the 3rd & 4th own Rx frequency of Band 28 and Band 42.
7.28.1.4
Co-existence studies for LTE-A UL CA_28A-42A and DL CA_3A-28A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.28.1.4-1.
Table 7.28.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	2109
	2244
	10200
	10800

	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)
	2652
	2897
	4103
	4348

	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)
	2194
	1904
	6052
	6497

	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)
	4806
	5096
	7503
	7948

	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)
	1491
	1156
	9452
	10097

	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)
	5509
	5844
	10903
	11548

	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)
	5794
	5304
	8206
	8696

	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)
	13697
	12852
	408
	788

	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)
	14303
	15148
	6212
	6592

	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)
	9394
	8704
	4556
	5091

	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)
	11606
	12296
	8909
	9444


From the harmonics/IMD analysis table, there is no harmonics/IMDs problems to the 3rd & 4th own Rx frequency of Band 3 and Band 42.
7.28.1.5
Co-existence studies for LTE-A UL CA_42C and DL CA_3A-28A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.28.1.5-1
Table 7.28.1.5-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800


From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd & 4th own Rx frequency of Band 3 and Band 28. The worst frequency separation of band 3 and 42 is 1520 MHz therefore there is no impact from Band 42 uplink CA to Band 3 reception evenif RAN4 consider asynchronization scenario.
7.28.1.6
MSD
When uplink CA configurations CA_3A-28A is paired with downlink CA configuration CA_3A-28A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 42 and Band 42.
When uplink CA configurations CA_3A-42A is paired with downlink CA configuration CA_3A-28A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28 and Band 42.
When uplink CA configurations CA_28A-42A is paired with downlink CA configuration CA_3A-28A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 42.
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_3A-28A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 28.
7.28.1.7
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7.33
LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 and Band 7 with 2 ULs
7.33.1
List of specific combination issues
7.33.1.1
Channel bandwidths per operating band for CA
Table 7.33.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_3C-7C
	CA_3A-7A
	3
	See CA_3C Bandwidth Combination Set 0 in Table 7.33.1.1-2
	80
	0

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 7.33.1.1-3
	
	

	
	
	3
	See CA_3C Bandwidth Combination Set 0 in Table 7.33.1.1-2
	80
	1

	
	
	7
	See CA_7C Bandwidth Combination Set 2 in Table 7.33.1.1-3
	
	


Table 7.33.1.1-2: E-UTRA CA_3C 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_3C
	5, 10, 15
	20
	40
	0

	
	20
	5, 10, 15, 20
	
	


Table 7.33.1.1-3: E-UTRA CA_7C configurations and bandwidth combination sets defined for intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
	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_7C
	CA_7C
	15
	15
	40
	0

	
	
	20
	20
	
	

	
	
	10
	20
	40
	1

	
	
	15
	15, 20
	
	

	
	
	20
	10, 15, 20
	
	

	
	
	15
	10, 15
	40
	2

	
	
	20
	15, 20
	
	


7.33.1.2
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3C-7C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.33.1.2-1
Table 7.33.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

	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)
	715
	860
	4210
	4355

	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)
	850
	1070
	3215
	3430

	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)
	5920
	6140
	6710
	6925

	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)
	2560
	2855
	5715
	6000

	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)
	7630
	7925
	9210
	9495

	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)
	1720
	1430
	8420
	8710

	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)
	8570
	8215
	4640
	4270

	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)
	11710
	12065
	9340
	9710

	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)
	4290
	3930
	355
	10

	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)
	10920
	11280
	10130
	10495


The 4th IMD fall into the own Rx Band 7. But the IMD problems already covered in 2DL/2UL CA_3A-7A. Hence, there are no harmonic/IMD problems from band 3 and band 7 uplinks which would desensitize the own Rx Band 3 and Band 7.
7.33.1.3
MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3C-7C there are no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 7.

7.33.1.4
∆TIB and ∆RIB values
 [Editor Note] It will be updated in future
7.34
LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 42 and Band 42 with 2 ULs

7.34.1
List of specific combination issues
7.34.1.1
Channel bandwidths per operating band for CA
 Table 7.34.1.1-1: 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_3A_41A-42C
	CA_41A-42A, CA_42C
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 0 in Table 7.34.1.1-2
	
	


Table 7.34.1.1-2: 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
	
	


7.34.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_3A_41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.34.1.2-1
Table 7.34.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 3rd & 4th IMDs impact to the 3rd own Rx frequency of Band 3.

It will be covered in inter-band 3DL_CA_3A-41A-42A with 2UL_CA_41A-42A. Hence there was no self interference issues.
7.34.1.3
Co-existence studies for LTE-A UL CA_42C and DL CA_3A-41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.34.1.3-1
Table 7.34.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800


From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd & 4th own Rx frequency of Band 3 and Band 41. The worst frequency separation of band 41 and 42 is 710 MHz therefore there is no impact from Band 42 uplink CA to Band 41 reception evenif RAN4 consider asynchronization scenario.
7.34.1.4
MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_3A_41A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 42.
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_3A_41A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 41.
7.34.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7.35
LTE Advanced Carrier Aggregation: Band 3 and Band 41 and Band 41 and Band 42 with 2 ULs

7.35.1
List of specific combination issues
7.35.1.1
Channel bandwidths per operating band for CA
 Table 7.35.1.1-1: 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_3A_41C-42A
	CA_41A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	41
	See CA_41C Bandwidth combination set 0 in Table 7.35.1.1-2
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


Table 7.35.1.1-2: E-UTRA CA_41C 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_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


7.35.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_3A_41C-42A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.35.1.2-1
Table 7.35.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 3rd & 4th IMDs impact to the 3rd own Rx frequency of Band 3.

It will be covered in inter-band 3DL_CA_3A-41A-42A with 2UL_CA_41A-42A. Hence there was no self interference issues.
7.35.1.3

MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_3A_41C-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 41.
7.35.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7.36
LTE Advanced Carrier Aggregation: Band 28 and Band 41 and Band 42 and Band 42 with 2 ULs

7.36.1
List of specific combination issues
7.36.1.1
Channel bandwidths per operating band for CA
 Table 7.36.1.1-1: 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_28A_41A-42C
	CA_41A-42A, CA_42C
	28
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	See CA_42C Bandwidth combination set 0 in Table 7.36.1.1-2
	
	


Table 7.36.1.1-2: 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
	
	


7.36.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_28A_41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.36.1.2-1
Table 7.36.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 2nd & 5th IMDs impact to the 3rd own Rx frequency of Band 28.

It will be covered in inter-band 3DL_CA_28A-41A-42A with 2UL_CA_41A-42A. Hence there was no self interference issues.
7.36.1.3
Co-existence studies for LTE-A UL CA_42C and DL CA_28A-41A-42C
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.36.1.3-1
Table 7.36.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high

	UL frequency (MHz)
	3400
	3600

	2nd harmonics frequency limits
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	6800
	7200

	3rd harmonics frequency limits
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	10200
	10800


From the harmonics analysis table, there was no harmonics from Band 42 uplinks which would desensitize the 3rd & 4th own Rx frequency of Band 28 and Band 41. The worst frequency separation of band 41 and 42 is 710 MHz therefore there is no impact from Band 42 uplink CA to Band 41 reception evenif RAN4 consider asynchronization scenario.
7.36.1.4
MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_28A_41A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28 and Band 42.
When uplink CA configurations CA_42C is paired with downlink CA configuration CA_28A_41A-42C there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28 and Band 41.
7.36.1.5
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7.37
LTE Advanced Carrier Aggregation: Band 28 and Band 41 and Band 41 and Band 42 with 2 ULs

7.37.1
List of specific combination issues
7.37.1.1
Channel bandwidths per operating band for CA
 Table 7.37.1.1-1: 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_28A_41C-42A
	CA_41A-42A
	28
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	41
	See CA_41C Bandwidth combination set 0 in Table 7.37.1.1-2
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


Table 7.37.1.1-2: E-UTRA CA_41C 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_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	


7.37.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_28A_41C-42A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.37.1.2-1
Table 7.37.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 2nd & 5th IMDs impact to the 3rd own Rx frequency of Band 28.

It will be covered in inter-band 3DL_CA_28A-41A-42A with 2UL_CA_41A-42A. Hence there was no self interference issues.
7.37.1.3

MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_28A_41C-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 28 and Band 41.
7.37.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
7.38
LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 and Band 42 with 2 ULs

7.38.1
List of specific combination issues
7.38.1.1
Channel bandwidths per operating band for CA
 Table 7.38.1.1-1: 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_3A_28A-41A-42A
	CA_41A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	41
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


7.38.1.2
Co-existence studies for LTE-A UL CA_41A-42A and DL CA_3A-28A-41A-42A
For 2UL / 4DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 7.38.1.2-1
Table 7.38.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	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)
	710
	1104
	5896
	6290

	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)
	1392
	1980
	4110
	4704

	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)
	8392
	8980
	9296
	9890

	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)
	3888
	4670
	7510
	8304

	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)
	10888
	11670
	12696
	13490

	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)
	2208
	1420
	11792
	12580

	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)
	11904
	10910
	7360
	6384

	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)
	16096
	17090
	13384
	14360

	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)
	5808
	4820
	1270
	288

	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)
	15192
	16180
	14288
	15270


From the harmonics/IMDs analysis table, there were 3rd & 4th IMDs impact to the 3rd own Rx frequency of Band 3. Also the 2nd & 5th IMDs fall into the 4th own Rx frequency of Band 28. However, the impacts will be covered in inter-band 3DL_CA_3A-41A-42A with 2UL_CA_41A-42A and 3DL_CA_28A-41A-42A with 2UL_CA_41A-42A. Hence there was no self interference issues.
7.38.1.3

MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_3A-28A-41A-42A there is no interference components from 2 uplink operation which would interfere the downlink of the Band 3 and Band 28.
7.38.1.4
∆TIB and ∆RIB values
[Editor Note] It will be updated in future
