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1. Introduction

In this contribution, we propose a TP for the remaining issues such as the protection bands, additional ILs and required MSD levels for NSA DC_7A-n78A UE.
2. Text Proposal for TR 37.864-41-21
1
Scope

The present document is a technical report for Dual connectivity (DC) band combinations of LTE xDL/1UL (x=1,2,3,4) + inter-band NR 2DL/1UL under Rel-15 time frame. The purpose is to gather the relevant background information and studies in order to address Dual connectivity (DC) band combinations of LTE xDL/1UL (x=1,2,3,4) + inter-band NR 2DL/1UL in Rel-15 as shown in Table 1-1.

Table 1-1: Release 15 DC band combination of LTE xDL/1UL (x=1,2,3,4) + inter-band NR 2DL/1UL
	Combination

	LTE bands
	NR band combinations (2CC)

	LTE 1CC
	1
	CA_n28-n78

	
	3
	CA_n28-n78

	
	3
	CA_n258C

	
	7
	CA_n28-n78

	
	7
	CA_n258C

	
	20
	CA_n28-n78

	
	20
	CA_n75/76-n78

	
	25
	CA_n41C

	
	26
	CA_n41C

	
	28
	CA_n8-n78

	
	28
	CA_n8-n258

	
	28
	CA_n258C

	
	41
	CA_n41C

	LTE 2CC
	CA_1A-3A
	CA_n28-n78

	
	CA_1A-7A
	CA_n28-n78

	
	CA_1A-20A
	CA_n28-n78

	
	CA_3A-7A
	CA_n28-n78

	
	CA_3A-20A
	CA_n28-n78

	
	CA_7A-20A
	CA_n28-n78

	
	CA_41C
	CA_n41C

	LTE 3CC
	CA_1A-3A-7A
	CA_n28-n78

	
	CA_1A-3A-20A
	CA_n28-n78

	
	CA_1A-7A-20A
	CA_n28-n78

	
	CA_3A-7A-20A
	CA_n28-n78

	LTE 4CC
	CA_1A-3A-7A-20A
	CA_n28-n78


This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.

<Unchanged sections are omitted>
5
DC band combination of LTE xDL/1UL(x=1,2,3,4) + inter-band NR 2DL/1UL: General Part

5.1
UE RF architectures

Generally, RAN4 consider same example RF architecture which are described in section 5.1 in TR37.863-01-01. 
To support multiple component carriers in LTE and NR, RAN4 consider specific RF components such as Diplexer, Triplexer, Quadplexer and Hexaplexer to derive self-interference problems according to the LTE NR DC band combinations.
5.2
Summary of self-interference studies

Table 5.2-1 summarizes the LTE NR DC band combinations with self-interference problems for 3DL/2UL DC operation.
Table 5.2-1: Summary of Self-interference analysis for 3DL/2UL DC operation
	Downlink 
band configuration
	Uplink 
DC Configuration
	Harmonic

relation issues
	intermodulation to own rx  band 

	interference due to small frequency separation
	MSD

	B1+n28+n78
	DC_1A-n28A
	3rd harmonic into B1
5th harmonic into n78
	3rd IMD into n78
	-
	- Harmonic problem already discussed and will be solved in DC_1A-n78A or DC_28A-n78A
- 3rd IMD problem will be FFS

	
	DC_1A-n78A
	-
	4th IMD into B1

4th IMD into n78

5th IMD into n28
	-
	- 4th IMD problem already discussed and will be solved in DC_1A-n78A
- 4th IMD problem is no issue for TDD band
- 5th IMD problem will be FFS

	B3+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
- 5th IMD problem will be FFS

	
	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

	B7+n28+n78
	DC_7A-n28A
	5th harmonic into n78
	2nd,4th IMDs into n78
	-
	- 5th harmonic problem will be solved in DC_28A-n78A
- 2nd & 4th  IMDs problems will be FFS

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into B28
4th IMD into n78
	-
	- 2nd & 5th  IMDs problems will be FFS
- 4th IMD problem is no issue for TDD band

	B20+n28+n78
	DC_20A-n28A
	4th harmonic into n78
5th harmonic into n78
	4th & 5th IMDs into n78
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 5th harmonic problem will be solved in DC_28A-n78A

- 4th & 5th  IMDs problems will be FFS

	
	DC_20A-n78A
	4th harmonic into n78
	4th IMD into B20
4th IMD into n28
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A
- 4th  IMD problems will be FFS

	B20+n75+n78 or B20+n76+n78
	DC_20A-n78A
	4th harmonic into n78
	4th IMD into B20
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A

	B25+n41C
	DC_25A-n41A
	-
	-
	-
	No issues

	B26+n41C
	DC_26A-n41A
	3rd harmonic into n41
	3rd & 5th IMDs into B26
5th IMD into n41
	-
	- 3rd harmonic problem will be solved in DC_26A-n41A
- 3rd & 5th IMDs problem already discussed and will be solved in DC_26A-n41A
- 5th IMD problem is no issue for TDD band

	B41+n41C
	DC_41A-n41A
	-
	3rd & 5th IMDs into B41 & n41 
	-
	- 3rd & 5th IMDs problem are no issue for TDD band

	B3+n258C
	DC_3A-n258A
	14th harmonic into n258 
	2nd IMD into n258
	-
	- No harmonic problems by 14th
- 2nd IMDs problems are no issue for TDD band

	B7+n258C
	DC_7A-n258A
	10th harmonics into n258
	2nd IMD into n258
	-
	- No harmonic problems by 10th
- 2nd IMDs problems are no issue for TDD band

	B28+n258C
	DC_28A-n258A
	33th harmonics into n258
	2nd, 3rd & 4th IMDs into n258
	-
	- No harmonic problems by 33th
- 2nd, 3rd &4th IMDs problems are no issue for TDD band

	B28+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

- 4th & 5th IMD problems will be FFS

	
	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

- 5th  IMD problems will be FFS

	B28+n8+n258
	DC_28A-n8A
	33th harmonics into n258
27th harmonics into n258
	-
	-
	- No harmonic problems by 27th & 33th

	
	DC_28A-n258A
	33th harmonics into n258
	2nd, 3rd & 4th IMDs into n258
	-
	- No harmonic problems by 33th
- 2nd, 3rd &4th IMDs problems are no issue for TDD band


Table 5.2-2 summarizes the LTE NR DC band combinations with self-interference problems for 4DL/2UL DC operation.
Table 5.2-2: Summary of Self-interference analysis for 4DL/2UL DC operation
	Downlink 
band configuration
	Uplink 
DC Configuration
	Harmonic

relation issues
	intermodulation to own rx  band 

	interference due to small frequency separation
	MSD

	B1+B3+n28+n78
	DC_1A-n28A
	3rd harmonic into B1
5th harmonic into n78
	3rd IMD into n78
	Yes 

B1 Tx ( B3 RX
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A
- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	2nd IMD into B3

4th IMD into B1

4th IMD into n78

5th IMD into n28
	
	- 2nd IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_1A-n78A
- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band

- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A

	
	DC_3A-n28A
	2nd harmonic into n78
3rd harmonic into B1
5th harmonic into n78
	4th IMD into B1

5th IMD into n78
	
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_1A-n28A or DC_28A-n78A
- 4th IMD problem will be solved in 3DL_DC_1A-3A-n28A & 2UL_DC_3A-n28A
- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	DC_3A-n78A
	2nd harmonic into n78
	2nd,4th & 5th IMDs into B3

4th & 5th IMDs into n78
5th IMD into B1
	
	- 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
-5th IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_3A-n78A

	B1+B7+n28+n78
	DC_1A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd IMD into B7

3rd IMD into n78
	
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A
- 2nd IMD problem will be solved in 3DL_DC_1A-7A-n28A & 2UL_DC_1A-n28A
- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	4th IMD into B1

4th IMD into n78

5th IMD into n28
	
	- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band

- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A

	
	DC_7A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd,4th IMDs into n78
	-
	- Harmonic problem will be solved in DC_1A-n28A or DC_28A-n78A

- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into B28

4th IMD into n78
4th IMD into B1
	-
	- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 4th IMD problem is no issue for TDD band
- 4th IMD problem will be solved in 3DL_DC_1A-7A-n78A & 2UL_DC_7A-n78A

	B1+B20+n28+n78
	DC_1A-n28A
	3rd harmonic into B1

5th harmonic into n78
	3rd IMD into n78
	
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A

- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	4th IMD into B1

4th IMD into n78

5th IMD into n28
5th IMD into B20
	
	- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band

- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A
- 5th IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_1A-n78A

	
	DC_20A-n28A
	3rd harmonic into B1

4th harmonic into n78
5th harmonic into n78
	4th & 5th IMDs into n78
	-
	- Harmonic problems will be solved in DC_1A-n28A or DC_20A-n78A or DC_28A-n78A

- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	3rd IMD into B1

4th IMD into B20

4th IMD into n28
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 3rd IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A

	B3+B7+n28+n78
	DC_3A-n28A
	2nd harmonic into n78
5th harmonic into n78
	3rd IMD into B7

5th IMD into n78
	-
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_28A-n78A

- 3rd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_3A-n28A
- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	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_7A-n28A
	5th harmonic into n78
	2nd IMD into B3

2nd,4th IMDs into n78
	-
	- Harmonic problem will be solved in DC_28A-n78A
- 2nd IMD problems will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_7A-n28A
- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into B28
3rd & 4th IMDs into B3
4th IMD into n78
	-
	- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 3rd & 4th  IMDs problems will be solved in 3DL_DC_3A-7A-n78A & 2UL_DC_7A-n78A
- 4th IMD problem is no issue for TDD band

	B3+B20+n28+n78
	DC_3A-n28A
	2nd harmonic into n78
5th harmonic into n78
	5th IMD into n78
	-
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_28A-n78A

- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	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_20A-n28A
	4th harmonic into n78
5th harmonic into n78
	4th IMD into B3

4th & 5th IMDs into n78
	-
	- Harmonic problems will be solved in DC_20A-n78A or DC_28A-n78A

- 4th IMD problem will be solved in 3DL_DC_3A-20A-n28A & 2UL_DC_20A-n28A
- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	3rd IMD into B3

4th IMD into B20

4th IMD into n28
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 3rd IMD problem will be solved in 3DL_DC_3A-20A-n78A & 2UL_DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A

	B7+B20+n28+n78
	DC_7A-n28A
	5th harmonic into n78
	2nd,4th IMDs into n78
	-
	- Harmonic problem will be solved in DC_28A-n78A
- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into B20

2nd & 5th IMDs into B28
4th IMD into n78
	-
	- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_7A-n78A
- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 4th IMD problem is no issue for TDD band

	
	DC_20A-n28A
	4th harmonic into n78
5th harmonic into n78
	4th & 5th IMDs into n78
5th IMD into B7
	-
	- Harmonic problems will be solved in DC_20A-n78A or DC_28A-n78A

- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A
- 5th  IMD problem will be solved in 3DL_DC_7A-20A-n28A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	2nd IMD into B7

4th IMD into B20

4th IMD into n28
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 2nd IMD problem will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A

	B41C+n41C
	DC_41A-n41A
	-
	3rd & 5th IMDs into B41 & n41 
	-
	- 3rd & 5th IMDs problem are no issue for TDD band


Table 5.2-3 summarizes the LTE NR DC band combinations with self-interference problems for 5DL/2UL DC operation.
Table 5.2-3: Summary of Self-interference analysis for 5DL/2UL DC operation
	Downlink 
band configuration
	Uplink 
DC Configuration
	Harmonic

relation issues
	intermodulation to own rx  band 

	interference due to small frequency separation
	MSD

	B1+B3+B7+n28+n78
	DC_1A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd IMD into B7

3rd IMD into n78
	Yes 

B1 Tx ( B3 RX
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A
- 2nd IMD problem will be solved in 3DL_DC_1A-7A-n28A & 2UL_DC_1A-n28A
- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	2nd IMD into B3

4th IMD into B1

4th IMD into n78

5th IMD into n28
	
	- 2nd IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_1A-n78A

- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band

- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A

	
	DC_3A-n28A
	2nd harmonic into n78
3rd harmonic into B1

5th harmonic into n78
	3rd IMD into B7

4th IMD into B1

5th IMD into n78
	
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_1A-n28A or DC_28A-n78A
- 3rd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_3A-n28A
- 4th IMD problem will be solved in 3DL_DC_1A-3A-n28A & 2UL_DC_3A-n28A
- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	DC_3A-n78A
	2nd harmonic into n78
	2nd,4th & 5th IMDs into B3

4th & 5th IMDs into n78

5th IMD into B1
	
	- 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

-5th IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_3A-n78A

	
	DC_7A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd IMD into B3

2nd,4th IMDs into n78
	
	- Harmonic problem will be solved in DC_1A-n28A or DC_28A-n78A

- 2nd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_7A-n28A 
- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into n28
3rd & 4th IMDs into B3
4th IMD into n78
4th IMD into B1
	
	- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 3rd & 4th IMDs problem will be solved in 3DL_DC_3A-7A-n78A & 2UL_DC_7A-n78A
- 4th IMD problem is no issue for TDD band

- 4th IMD problem will be solved in 3DL_DC_1A-7A-n78A & 2UL_DC_7A-n78A

	B1+B3+B20+n28+n78
	DC_1A-n28A
	3rd harmonic into B1

5th harmonic into n78
	3rd IMD into n78
	Yes 

B1 Tx ( B3 RX
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A

- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	2nd IMD into B3

4th IMD into B1

4th IMD into n78

5th IMD into n28
5th IMD into B20
	
	- 2nd IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_1A-n78A

- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band

- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A
- 5th IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_1A-n78A

	
	DC_3A-n28A
	2nd harmonic into n78
3rd harmonic into B1

5th harmonic into n78
	4th IMD into B1

5th IMD into n78
	
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_1A-n28A or DC_28A-n78A

- 4th IMD problem will be solved in 3DL_DC_1A-3A-n28A & 2UL_DC_3A-n28A
- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	DC_3A-n78A
	2nd harmonic into n78
	2nd,4th & 5th IMDs into B3

4th & 5th IMDs into n78

5th IMD into B1
	
	- 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
-5th IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_3A-n78A

	
	DC_20A-n28A
	3rd harmonic into B1

4th harmonic into n78
5th harmonic into n78
	4th IMD into B3

4th & 5th IMDs into n78
	
	- Harmonic problems will be solved in DC_1A-n28A or DC_20A-n78A or DC_28A-n78A
- 4th IMD problem will be solved in 3DL_DC_3A-20A-n28A & 2UL_DC_20A-n28A
- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	3rd IMD into B1

4th IMD into B20

4th IMD into n28
	
	- 4th harmonic problem will be solved in DC_20A-n78A
- 3rd IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A

	B1+B7+B20+n28+n78
	DC_1A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd IMD into B7

3rd IMD into n78
	-
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A

- 2nd IMD problem will be solved in 3DL_DC_1A-7A-n28A & 2UL_DC_1A-n28A
- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	4th IMD into B1

4th IMD into n78

5th IMD into n28
5th IMD into B20
	-
	- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band

- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A
- 5th IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_1A-n78A

	
	DC_7A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd,4th IMDs into n78
	--
	- Harmonic problem will be solved in DC_1A-n28A or DC_28A-n78A

- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into n20

2nd & 5th IMDs into n28
4th IMD into n78
4th IMD into B1
	-
	- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_7A-n78A
- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 4th IMD problem is no issue for TDD band

- 4th IMD problem will be solved in 3DL_DC_1A-7A-n78A & 2UL_DC_7A-n78A

	
	DC_20A-n28A
	3rd harmonic into B1

4th harmonic into n78
5th harmonic into n78
	4th & 5th IMDs into n78
5th IMD into B7
	-
	- Harmonic problems will be solved in DC_1A-n28A or DC_20A-n78A or DC_28A-n78A
- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A
- 5th  IMD problem will be solved in 3DL_DC_7A-20A-n28A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	2nd IMD into B7

3rd IMD into B1

4th IMD into B20

4th IMD into n28
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 2nd IMD problem will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_20A-n78A
- 3rd IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_20A-n78A
- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A

	B3+B7+B20+n28+n78
	DC_3A-n28A
	2nd harmonic into n78
5th harmonic into n78
	3rd IMD into B7

5th IMD into n78
	-
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_28A-n78A

- 3rd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_3A-n28A
- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	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_7A-n28A
	5th harmonic into n78
	2nd IMD into B3

2nd,4th IMDs into n78
	
	- 5th harmonic problem will be solved in DC_28A-n78A

- 2nd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_7A-n28A 
- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into B20

2nd & 5th IMDs into n28
3rd & 4th IMDs into B3
4th IMD into n78
	
	- 2nd & 5th IMD problems will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_7A-n78A
- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 3rd & 4th IMDs problem will be solved in 3DL_DC_3A-7A-n78A & 2UL_DC_7A-n78A

- 4th IMD problem is no issue for TDD band

	
	DC_20A-n28A
	4th harmonic into n78
5th harmonic into n78
	4th IMD into B3

4th & 5th IMDs into n78
5th IMD into B7
	-
	- Harmonic problems will be solved in DC_20A-n78A or DC_28A-n78A

- 4th IMD problem will be solved in 3DL_DC_3A-20A-n28A & 2UL_DC_20A-n28A
- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A
- 5th  IMD problem will be solved in 3DL_DC_7A-20A-n28A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	2nd IMD into B7

3rd IMD into B3

4th IMD into B20

4th IMD into n28
	-
	- 4th harmonic problem will be solved in DC_20A-n78A
- 2nd IMD problem will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_20A-n78A 
- 3rd IMD problem will be solved in 3DL_DC_3A-20A-n78A & 2UL_DC_20A-n78A

- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A


Table 5.2-4 summarizes the LTE NR DC band combinations with self-interference problems for 6DL/2UL DC operation.
Table 5.2-4: Summary of Self-interference analysis for 6DL/2UL DC operation
	Downlink 
band configuration
	Uplink 
DC Configuration
	Harmonic

relation issues
	intermodulation to own rx  band 

	interference due to small frequency separation
	MSD

	B1+B3+B7+B20+n28+n78
	DC_1A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd IMD into B7

3rd IMD into n78
	Yes 

B1 Tx ( B3 RX
	- Harmonic problems already discussed and will be solved in DC_1A-n78A or DC_28A-n78A

- 2nd IMD problem will be solved in 3DL_DC_1A-7A-n28A & 2UL_DC_1A-n28A
- 3rd IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n28A

	
	DC_1A-n78A
	-
	2nd IMD into B3

4th IMD into B1

4th IMD into n78
5th IMD into B20
5th IMD into n28
	
	- 2nd IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_1A-n78A

- 4th IMD problem already discussed and will be solved in DC_1A-n78A

- 4th IMD problem is no issue for TDD band
- 5th IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_1A-n78A
- 5th IMD problem will be solved in 3DL_DC_1A-n28A-n78A & 2UL_DC_1A-n78A

	
	DC_3A-n28A
	2nd harmonic into n78
3rd harmonic into B1

5th harmonic into n78
	3rd IMD into B7

4th IMD into B1

5th IMD into n78
	
	- Harmonic problems already discussed and will be solved in DC_3A-n78A or DC_1A-n28A or DC_28A-n78A

- 3rd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_3A-n28A
- 4th IMD problem will be solved in 3DL_DC_1A-3A-n28A & 2UL_DC_3A-n28A
- 5th IMD problem will be solved in 3DL_DC_3A-n28A-n78A & 2UL_DC_3A-n28A

	
	DC_3A-n78A
	2nd harmonic into n78
	2nd,4th & 5th IMDs into B3

4th & 5th IMDs into n78

5th IMD into B1
	
	- 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

-5th IMD problem will be solved in 3DL_DC_1A-3A-n78A & 2UL_DC_3A-n78A

	
	DC_7A-n28A
	3rd harmonic into B1

5th harmonic into n78
	2nd IMD into B3

2nd,4th IMDs into n78
	
	- Harmonic problem will be solved in DC_1A-n28A or DC_28A-n78A

- 2nd IMD problem will be solved in 3DL_DC_3A-7A-n28A & 2UL_DC_7A-n28A 
- 2nd & 4th  IMDs problems will be solved in 3DL_DC_7A-n28A-n78A & 2UL_DC_7A-n28A

	
	DC_7A-n78A
	-
	2nd & 5th IMDs into n20

2nd & 5th IMDs into n28
3rd & 4th IMDs into B3
4th IMD into n78
4th IMD into B1
	
	- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_7A-n78A
- 2nd & 5th  IMDs problems will be solved in 3DL_DC_7A-28A-n78A & 2UL_DC_7A-n78A
- 3rd & 4th IMDs problem will be solved in 3DL_DC_3A-7A-n78A & 2UL_DC_7A-n78A

- 4th IMD problem is no issue for TDD band

- 4th IMD problem will be solved in 3DL_DC_1A-7A-n78A & 2UL_DC_7A-n78A

	
	DC_20A-n28A
	3rd harmonic into B1

4th harmonic into n78
5th harmonic into n78
	4th IMD into B3

4th & 5th IMDs into n78
5th IMD into B7
	
	- Harmonic problems will be solved in DC_1A-n28A or DC_20A-n78A or DC_28A-n78A

- 4th IMD problem will be solved in 3DL_DC_3A-20A-n28A & 2UL_DC_20A-n28A
- 4th & 5th  IMDs problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n28A
- 5th  IMD problem will be solved in 3DL_DC_7A-20A-n28A & 2UL_DC_20A-n28A

	
	DC_20A-n78A
	4th harmonic into n78
	2nd IMD into B7

3rd IMD into B1

3rd IMD into B3
4th IMD into B20

4th IMD into n28
	
	- 4th harmonic problem will be solved in DC_20A-n78A
- 2nd IMD problem will be solved in 3DL_DC_7A-20A-n78A & 2UL_DC_20A-n78A 
- 3rd IMD problem will be solved in 3DL_DC_1A-20A-n78A & 2UL_DC_20A-n78A

- 3rd IMD problem will be solved in 3DL_DC_3A-20A-n78A & 2UL_DC_20A-n78A

- 4th IMD problem already discussed and will be solved in DC_20A-n78A

- 4th  IMD problems will be solved in 3DL_DC_20A-n28A-n78A & 2UL_DC_20A-n78A


Based on these assumptions, we proposed the MSD test configuration by self-interference as below.
Table 5.2-5: 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-n28A-n78A
	1
	IMD3
	|2fB28 +fB1|
	1950
	5
	25
	2140
	5
	TBD
	N/A

	
	n28
	
	
	733
	5
	25
	788
	5
	
	

	
	n78
	
	
	3416
	10
	52
	3416
	10
	
	TBD

	
	1
	IMD5
	|2*fB78 -3*fB1|
	1950
	5
	25
	2140
	5
	TBD
	N/A

	
	n78
	
	
	3320
	10
	52
	3320
	10
	
	

	
	n28
	
	
	735
	5
	25
	790
	5
	
	TBD

	DC_3A-n28A-n78A
	3
	IMD5
	| 3*fB3 -2*fn28|
	1750
	5
	25
	1845
	5
	TBD
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	
	

	
	n78
	
	
	3764
	10
	52
	3764
	10
	
	TBD

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

	
	n28
	
	
	745
	5
	25
	800
	5
	
	

	
	n78
	
	
	3310
	10
	52
	3310
	10
	
	TBD

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

	
	n28
	
	
	745
	5
	25
	800
	5
	
	

	
	n78
	
	
	3640
	10
	52
	3640
	10
	
	TBD

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

	
	n78
	
	
	3310
	10
	52
	3310
	10
	
	

	
	n28
	
	
	745
	5
	25
	800
	5
	
	TBD

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

	
	n78
	
	
	3415
	10
	52
	3415
	10
	
	

	
	n28
	
	
	730
	5
	25
	785
	5
	
	TBD

	DC_20A-n28A-n78A
	20
	IMD4
	|3*fB20 +fB28|
	857
	5
	25
	816
	5
	TBD
	N/A

	
	n28
	
	
	743
	5
	25
	798
	5
	
	

	
	n78
	
	
	3314
	10
	52
	3314
	10
	
	TBD

	
	20
	IMD5
	|fB20 +4*fB28|
	837
	5
	25
	796
	5
	TBD
	N/A

	
	n28
	
	
	733
	5
	25
	788
	5
	
	

	
	n78
	
	
	3769
	10
	52
	3769
	10
	
	TBD

	
	20
	IMD4
	|fB78 -3*fB20|
	837
	5
	25
	796
	5
	TBD
	N/A

	
	n78
	
	
	3310
	10
	52
	3310
	10
	
	

	
	n28
	
	
	744
	5
	25
	799
	5
	
	TBD

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

	
	n8
	
	
	910
	5
	25
	955
	5
	
	

	
	n78
	
	
	3458
	10
	52
	3458
	10
	
	TBD

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

	
	n8
	
	
	910
	5
	25
	955
	5
	
	

	
	n78
	
	
	3762
	10
	52
	3762
	10
	
	TBD

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

	
	n78
	
	
	3762
	10
	52
	3762
	10
	
	

	
	n8
	
	
	910
	5
	25
	955
	5
	
	TBD


<End of TP>
3GPP


