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1. Introduction

In this contribution, we propose a TP for the self-interference analysis and MSD test configurations for new EN-DC band combinations which were included at RAN #82 meeting for DC of LTE (xDL/1UL, x=1,2,3,4) and NR (2DL/1UL) band combinations for rel-16. However, RAN4 already have some self-interference analysis results in rel-15 TR 37.864-41-21.
2. Text Proposal for TR 37.716-21-21
5.3
summary of self-interference analysis
Table 5.3-1 summarizes the EN- DC band combinations with self-interference problems for 3DL/2UL EN-DC operation.

Table 5.3-1: Summary of Self-interference analysis for LTE 1 band & NR 2 bands DL and 2 bands UL EN-DC operation
	Downlink 
band configuration
	Uplink 
DC Configuration
	Harmonic

relation issues
	intermodulation to own rx  band 

	interference due to small frequency separation
	MSD

	DC_1_n1-n78
	DC_1A_n78A
	
	4th IMD into n1
	
	- The 4th IMD already covered in 2DL/2UL DC_1A_n78A

	DC_1_n3-n78
	DC_1A_n3A
	2nd harmonic from n3 into n78
	2nd & 4th IMDs into n78
	Yes
	- Harmonic problems already covered in DC_n3A-n78A.
- 28.4 dB by 2nd IMD in rel-15 TR

- 11.2 dB by 4th IMD in Rel-15 TR.

- Small freq. gap was covered in Table 7.3.1A-0bA in TS36.101

	
	DC_1A_n78A
	-
	2nd IMD into n3
	-
	- 27.9 dB by 2nd IMD in rel-15 TR.

	DC_1_n7-n78
	DC_1A_n7A
	-
	4th & 5th IMDs into n78
	-
	- 10.1 dB by 4th IMD problem.

- 3.8 dB by 5th IMD problem

That were already covered in DC_7_n1-n78 in rel-15 TR

	
	DC_1A_n78A
	-
	4th IMD into B7
	-
	-9.1dB by 4th IMD problem that was already covered in DC_1-7_n78 in rel-15 TR

	DC_1_n78-n257
	DC_1A_n78A
	7th & 8th Harmonics from n78 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_1A_n257A
	2nd harmonic from B1 into n78
	-
	-
	- Harmonic problem already discussed and will be solved in DC_1A_n78A

	DC_3_n1-n77
	DC_3A_n1A
	2nd harmonic from B3 into n77
	2nd & 4th IMDs into n77
	Yes
	- Harmonic problems will be covered in DC_3A_n77A.
- 2nd & 4th IMDs problems was same as DC_3A_n1A-n78A
- Small freq. gap was covered in Table 7.3.1A-0bA in TS36.101

	
	DC_3A_n77A
	-
	2nd & 5th IMD into n1
	-
	- 31.0 dB by 2nd IMD that follow DC_1A-3A_n77A in TR37.863-02-01 in rel-15.

- Follow DC_3A_n1A-n78A for 5th IMD problem.

	DC_3_n1-n78
	DC_3A_n1A
	2nd harmonic from 3 into n78
	2nd & 4th IMDs into n78
	Yes
	- Harmonic problems was already covered in DC_3A_n78A.
- 2nd &4th IMDs problems same as DC_1A_n3A-n78A. 

- Small freq. gap was covered in Table 7.3.1A-0bA in TS36.101

	
	DC_3A_n78A
	-
	5th IMD into n1
	-
	- 3.5 dB by 5th IMD in rel-15 TR

	DC_3_n3-n77
	DC_3A_n3A
	2nd harmonic into n77
	-
	-
	- This harmonic impact already covered in 2DL/2UL DC_3A-n77A

	
	DC_3A_n77A
	2nd harmonic into n77
	-
	-
	- This harmonic impact already covered in 2DL/2UL DC_3A-n77A
In rel-15

	DC_3_n3-n78
	DC_3A_n3A
	2nd harmonic into n78
	2nd , 3rd ,4th & 5th IMDs into n3
	-
	- This harmonic & IMD problems are  already covered in 2DL/2UL DC_3A-n78A

	
	DC_3A_n78A
	2nd harmonic into n78
	-
	-
	- This harmonic impact already covered in 2DL/2UL DC_3A-n78A
In rel-15.

	DC_3_n7-n78
	DC_3A_n7A
	2nd harmonic from 3 into n78
	3rd IMD into n78
	-
	- Harmonic problem already solved in DC_3A_n78A

- 16.1dB by 3rd IMD problem that already covered in DC_7A_n3A-n78A in rel-15 TR.

	
	DC_3A_n78A
	-
	-
	-
	No issues

	DC_3_n20-n78
	DC_3A_n20A
	2nd & 4th harmonics into n78
	3rd & 5th IMDs into n78
	-
	These harmonic issues are already covered in DC_3A_n78A and DC_20A_n78A

- 16.1 dB by 3rd IMD in rel-15 TR

- 4.5 dB by 5th IMD in rel-15 TR

	
	DC_3A_n78A
	-
	-
	-
	No issues

	DC_3_n28-n78
	DC_3A_n28A
	2nd harmonic into n78
5th harmonic into n78
	5th IMD into n78
	-
	- Harmonic problem already discussed and will be solved in DC_3A_n78A or DC_28A_n78A
- 4.5dB by 5th IMD problem in rel-15 TR

	
	DC_3A_n78A
	2nd harmonic into n78
	2nd,4th & 5th IMDs into B3

4th & 5th IMDs into n78
	-
	- 2nd harmonic problem already discussed and will be solved in DC_3A_n78A

- 2nd,4th & 5th  IMDs problems already discussed and will be solved in DC_3A_n78A

- 4th & 5th  IMDs problems are no issue for TDD band

	DC_3_n78-n257
	DC_3A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_3A_n257A
	2nd harmonic from B3 into n78
	-
	-
	- Harmonic problem will be solved in DC_3A_n78A

	DC_5_n78-n257
	DC_5A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_5A_n257A
	4th harmonic from B5 into n78
	-
	-
	- Harmonic problem will be solved in DC_5A_n78A

	DC_7_n1-n3
	DC_7A_n1A
	
	
	Yes
	No issues

	
	DC_7A_n3A
	
	
	-
	No issues

	DC_7_n1-n78
	DC_7A_n1A
	
	4th & 5th IMDs into n78
	-
	- 10.1 dB by 4th IMD in rel-15 TR.

- 3.8 dB by 5th IMD in rel-15 TR.

	
	DC_7A_n78A
	
	4th IMD into n1
	-
	- 9.0 dB by 4th IMD in rel-15 TR.

	DC_7_n3-n78
	DC_7A_n3A
	2nd harmonic from n3 into n78
	3rd IMD into n78
	-
	- Harmonic problem already  solved in CA_n3A-n78A

- 16.1 dB by 3rd IMD in rel-15 TR

	
	DC_7A_n78A
	-
	3rd & 4th IMDs into n3
	-
	- 15.6 dB by 3rd IMD in rel-15 TR 

- 9.2 dB by 4th IMD in rel-15 TR.

	DC_7_n28-n78
	DC_7A_n28A
	5th harmonic into n78
	2nd,4th IMDs into n78
	-
	- 5th harmonic problem will be solved in DC_28A_n78A

- 29.7 dB by 2nd IMD in rel-15 TR

- 10.3 dB by 4th  IMD problem in rel-15 TR

	
	DC_7A_n78A
	-
	2nd & 5th IMDs into B28

4th IMD into n78
	-
	- 28.8 dB by 2nd IMD in rel-15 TR

- 4.0 dB by 5th  IMD problems in rel-15 TR
- 4th IMD problem is no issue for TDD band

	DC_7-7_n78-n257
	DC_7A_n78A
	7th harmonic from B7 into n257
	
	-
	- Up to 7th harmonic order will be not any impact to n257

	
	DC_7A_n257A
	-
	-
	-
	No issues

	DC_7_n78-n257
	DC_7A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_7A_n257A
	-
	-
	-
	No issues

	DC_8_n8-n78
	DC_8A_n78A
	-
	4th IMD into n8
	-
	The 4th IMD issue already covered in DC_8A-n78A

	DC_8_n78-n257
	DC_8A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_8A_n257A
	4th harmonic from B8 into n78
	-
	-
	- Harmonic problem will be solved in DC_5A_n78A

	DC_13_n5-n260
	DC_13A_n5A
	-
	-
	-
	No issue

	
	DC_13A_n260A
	-
	-
	-
	No issue

	DC_20_n1-n3
	DC_20A_n1A
	
	
	-
	No issues

	
	DC_20A_n3A
	
	
	-
	No issues

	DC_20_n1-n78
	DC_20A_n1A
	4th harmonic from B20 into n78
	3rd IMD into n78
	-
	- Harmonic problem already solved in DC_20A_n78A

- 16.0 dB by 3rd IMD in rel-15 TR

	
	DC_20A_n78A
	-
	3rd IMD into n1
	-
	- 15.3 dB by 3rd IMD in rel-15 TR

	DC_20_n3-n78
	DC_20A_n3A
	- 2nd harmonic from n3 into n78

- 4th harmonic from B20 into n78
	3rd & 5th IMDs into n78
	-
	- 16.1 dB by 3rd IMD in rel-15 TR

- 4.5 dB by 5th IMD in rel-15 TR

	
	DC_20A_n78A
	-
	3rd IMD into n3
	-
	- 15.7 dB by 3rd IMD in rel-15 TR

	DC_20_n20-n78
	DC_20A_n78A
	-
	4th IMD into n20
	-
	This IMD impact already covered in 2DL/2UL DC_20A-n78A

	DC_28_n8-n78
	DC_28A_n8A
	4th harmonic into n78

5th harmonic into n78
	4th & 5th IMDs into n78
	-
	- 4th harmonic problem will be solved in DC_8A-n78A
- 5th harmonic problem will be solved in DC_28A-n78A

- 9.1 dB by 4th IMD in rel-15 TR

- 3.7 dB by 5th IMD in rel-15 TR

	
	DC_28A_n78A
	5th harmonic into n78
	5th IMD into B28

5th IMD into n8
	-
	- 5th harmonic problem will be solved in DC_28A-n78A

- 5th IMD problem already discussed and will be solved in DC_28A-n78A

- 4.3 dB by 5th  IMD in rel-15 TR

	DC_28_n8-n258
	DC_28A_n8A
	33th harmonics into n258
27th harmonics into n258
	-
	-
	- No harmonic problems by 27th & 33th

	
	DC_28A_n258A
	-
	-
	-
	- No issue

	DC_28_n28-n78
	DC_28A_n78A
	-
	5th IMD into n28
	-
	This IMD impact already covered in 2DL/2UL DC_28A-n78A

	DC_66_n5-n260
	DC_66A_n5A
	22th harmonics into n260
	-
	-
	Up to 7th harmonic order will be not any impact to n260.

	
	DC_66A_n260A
	-
	-
	-
	No issues

	DC_66_n71-n260
	DC_66A_n71A
	22th harmonics into n260
	-
	-
	Up to 7th harmonic order will be not any impact to n257.

	
	DC_66A_n260A
	-
	-
	-
	No issues

	DC_66_n71-n261
	DC_66A_n71A
	16th harmonics into n261
	-
	-
	Up to 7th harmonic order will be not any impact to n261.

	
	DC_66A_n261A
	-
	-
	-
	No issues


<Unchanged sections are omitted>
Based on these assumptions, we proposed the MSD test configuration and required MSD levels by self-interference as below.
Table 5.3-5: Proposed MSD test configuration for 3DL/2UL DC UE
	DC bands
	UL DC
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	DC_1A_n3A-n78A
	1
	IMD2
	|fB1 +fn3|
	1950
	5
	25
	2140
	5
	2.1
	N/A

	
	n3
	
	
	1750
	5
	25
	1845
	5
	
	

	
	n78
	
	
	3700
	10
	52
	3700
	10
	
	28.4

	
	1
	IMD4
	|3*fn3 -fB1|
	1950
	5
	25
	2140
	5
	1.2
	N/A

	
	n3
	
	
	1770
	5
	25
	1865
	5
	
	

	
	n78
	
	
	3360
	10
	52
	3360
	10
	
	11.2

	
	1
	IMD2
	|fn78 -fB1|
	1950
	5
	25
	2140
	5
	1.9
	N/A

	
	n78
	
	
	3780
	10
	52
	3780
	10
	
	

	
	n3
	
	
	1735
	5
	25
	1830
	5
	
	27.9

	DC_1A-7A_n78A
	1
	IMD4
	|fB7 -3*fB1|
	1970
	5
	25
	2160
	5
	1.2
	N/A

	
	7
	
	
	2520
	5
	25
	2640
	5
	
	

	
	n78
	
	
	3390
	10
	52
	3390
	10
	
	10.1

	
	1
	IMD5
	|3*fB7 -2*fB1|
	1970
	5
	25
	2160
	5
	0.3
	N/A

	
	7
	
	
	2520
	5
	25
	2640
	5
	
	

	
	n78
	
	
	3620
	10
	52
	3620
	10
	
	3.8

	
	1
	IMD4
	|fn78 -3*fB1|
	1977.5
	5
	25
	2167.5
	5
	0.9
	N/A

	
	n78
	
	
	3305
	10
	52
	3305
	10
	
	

	
	7
	
	
	2507.5
	5
	25
	2627.5
	5
	
	9.1

	DC_3A_n1A-n78A and DC_3A_n1A-n77A
	n1
	IMD2
	|fn1 +fB3|
	1950
	5
	25
	2140
	5
	2.1
	N/A

	
	3
	
	
	1750
	5
	25
	1845
	5
	
	

	
	n78/n77
	
	
	3700
	10
	52
	3700
	10
	
	28.4

	
	n1
	IMD4
	|3*fB3 -fn1|
	1950
	5
	25
	2140
	5
	1.2
	N/A

	
	3
	
	
	1770
	5
	25
	1865
	5
	
	

	
	n78/n77
	
	
	3360
	10
	52
	3360
	10
	
	11.2

	
	3
	IMD2
	|fn77 –fB3|
	1775
	5
	25
	1870
	5
	2.4
	N/A

	
	n77
	
	
	3915
	10
	52
	3915
	10
	
	

	
	n1
	
	
	1950
	5
	25
	2140
	5
	
	31.0

	
	3
	IMD5
	|2*fn78 -3*fB3|
	1770
	5
	25
	1865
	5
	0.3
	N/A

	
	n78/n77
	
	
	3720
	10
	52
	3720
	10
	
	

	
	n1
	
	
	1940
	5
	25
	2130
	5
	
	3.5

	DC_3A_n7A-n78A
	3
	IMD3
	|2*fn7-fB3|
	1730
	5
	25
	1825
	5
	1.5
	N/A

	
	n7
	
	
	2560
	5
	25
	2680
	5
	
	

	
	n78
	
	
	3390
	10
	52
	3390
	10
	
	16.1

	DC_3A_n20A-n78A
	3
	IMD3
	|fB3+2*fn20|
	1730
	5
	25
	1825
	5
	1.5
	N/A

	
	n20
	
	
	845
	5
	25
	804
	5
	
	

	
	n78
	
	
	3420
	10
	52
	3420
	10
	
	16.1

	
	3
	IMD5
	|3*fB3 -2*fn20|
	1730
	5
	25
	1825
	5
	0.4
	N/A

	
	n20
	
	
	845
	5
	25
	804
	5
	
	

	
	n78
	
	
	3500
	10
	52
	3500
	10
	
	4.5

	DC_3A_n28A-n78A
	3
	IMD5
	|3*fB3 -2*fn28|
	1750
	5
	25
	1845
	5
	0.8
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	
	

	
	n78
	
	
	3764
	10
	52
	3764
	10
	
	4.5

	DC_7A-n28A-n78A
	7
	IMD2
	|fB7 +fB28|
	2565
	5
	25
	2685
	5
	2.1
	N/A

	
	n28
	
	
	745
	5
	25
	800
	5
	
	

	
	n78
	
	
	3310
	10
	52
	3310
	10
	
	29.7

	
	7
	IMD4
	|2*fB7 -2*fB28|
	2565
	5
	25
	2685
	5
	1.1
	N/A

	
	n28
	
	
	745
	5
	25
	800
	5
	
	

	
	n78
	
	
	3640
	10
	52
	3640
	10
	
	10.3

	
	7
	IMD2
	|fB78 -fB7|
	2565
	5
	25
	2685
	5
	2.0
	N/A

	
	n78
	
	
	3365
	10
	52
	3365
	10
	
	

	
	n28
	
	
	745
	5
	25
	800
	5
	
	28.8

	
	7
	IMD5
	|2*fB78 -3*fB7|
	2520
	5
	25
	2640
	5
	0.7
	N/A

	
	n78
	
	
	3387
	10
	52
	3387
	10
	
	

	
	n28
	
	
	731
	5
	25
	786
	5
	
	4.0

	DC_28A-n8A-n78A
	28
	IMD4
	|3*fB8 +fB28|
	728
	5
	25
	783
	5
	1.1
	N/A

	
	n8
	
	
	910
	5
	25
	955
	5
	
	

	
	n78
	
	
	3458
	10
	52
	3458
	10
	
	9.1

	
	28
	IMD5
	|fB8 +4*fB28|
	713
	5
	25
	768
	5
	0.7
	N/A

	
	n8
	
	
	910
	5
	25
	955
	5
	
	

	
	n78
	
	
	3762
	10
	52
	3762
	10
	
	3.7

	
	28
	IMD5
	|fB78 -4*fB28|
	713
	5
	25
	768
	5
	0.5
	N/A

	
	n78
	
	
	3787
	10
	52
	3787
	10
	
	

	
	n8
	
	
	890
	5
	25
	935
	5
	
	4.3

	DC_7A_n1A-n78A
	n1
	IMD4
	|fB7 -3*fn1|
	1970
	5
	25
	2160
	5
	1.2
	N/A

	
	7
	
	
	2520
	5
	25
	2640
	5
	
	

	
	n78
	
	
	3390
	10
	52
	3390
	10
	
	10.1

	
	n1
	IMD5
	|3*fB7 -2*fn1|
	1970
	5
	25
	2160
	5
	0.3
	N/A

	
	7
	
	
	2520
	5
	25
	2640
	5
	
	

	
	n78
	
	
	3620
	10
	52
	3620
	10
	
	3.8

	
	7
	IMD4
	|2*fn78 -2*fB7|
	2530
	5
	25
	2650
	5
	0.9
	N/A

	
	n78
	
	
	3610
	10
	52
	3610
	10
	
	

	
	n1
	
	
	1970
	5
	25
	2160
	5
	
	9.0

	DC_7A_n3A-n78A
	7
	IMD3
	|2*fB7-fn3|
	2560
	5
	25
	2680
	5
	1.5
	N/A

	
	n3
	
	
	1730
	5
	25
	1825
	5
	
	

	
	n78
	
	
	3390
	10
	52
	3390
	10
	
	16.1

	
	7
	IMD3
	|2*fB7 -fn78|
	2565
	5
	25
	2685
	5
	1.4
	N/A

	
	n78
	
	
	3310
	10
	52
	3310
	10
	
	

	
	n3
	
	
	1725
	5
	25
	1820
	5
	
	15.6

	
	7
	IMD4
	|2*fn78 -2*fB7|
	2565
	5
	25
	2685
	5
	0.8
	N/A

	
	n78
	
	
	3480
	10
	52
	3480
	10
	
	

	
	n3
	
	
	1735
	5
	25
	1830
	5
	
	9.2

	DC_20A_n1A-n78A
	20
	IMD3
	|fn1 +2*fB20|
	845
	5
	25
	804
	5
	1.5
	N/A

	
	n1
	
	
	1940
	5
	25
	2130
	5
	
	

	
	n78
	
	
	3630
	10
	52
	3630
	10
	
	16.0

	
	20
	IMD3
	|fn78 -2*fB20|
	835
	5
	25
	794
	5
	1.3
	N/A

	
	n78
	
	
	3790
	10
	52
	3790
	10
	
	

	
	n1
	
	
	1930
	5
	25
	2120
	5
	
	15.3

	DC_20A_n3A-n78A
	20
	IMD3
	|2*fB20+fn3|
	845
	5
	25
	804
	5
	1.5
	N/A

	
	n3
	
	
	1730
	5
	25
	1825
	5
	
	

	
	n78
	
	
	3420
	10
	52
	3420
	10
	
	16.1

	
	20
	IMD5
	|2*fB20 -3*fn3|
	845
	5
	25
	804
	5
	0.4
	N/A

	
	n3
	
	
	1730
	5
	25
	1825
	5
	
	

	
	n78
	
	
	3500
	10
	52
	3500
	10
	
	4.5

	
	20
	IMD3
	|2*fB20-fn78|
	845
	5
	25
	804
	5
	1.3
	N/A

	
	n78
	
	
	3550
	10
	52
	3550
	10
	
	

	
	n3
	
	
	1765
	5
	25
	1860
	5
	
	15.7
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