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1 Introduction
This TP introduces the following EN-DC configurations for x bands LTE inter-band CA (2DL/1UL) and 2 NR band (2DL/1UL).
· DL_3A_n7A-n28A_UL_3A_n7A
· DL_3A_n7A-n28A_UL_3A_n28A
· DL_3C_n7A-n28A_UL_3A_n7A
· DL_3C_n7A-n28A_UL_3A_n28A
· DL_3C_n7A-n28A_UL_3C_n7A
· DL_3C_n7A-n28A_UL_3C_n28A

TP to TR 37.716-21-21
<Start of Changes>

[bookmark: _Toc22735577][bookmark: _Toc26972705][bookmark: _Toc27994902]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, DC_1A_n78(2A)
	-
	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,
DC_1A_n257G,
DC_1A_n257H,
DC_1A_n257I
	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, 
DC_3A_n78(2A)
	-
	-
	-
	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_3-3_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,
DC_3A_n257G,
DC_3A_n257H,
DC_3A_n257I
	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, 
DC_7C_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, 
DC_7C_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_66_n71-n260(2A)
	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_66_n71-n261(2A)
	DC_66A_n71A
	16th harmonics into n261
	-
	-
	Up to 7th harmonic order will be not any impact to n261.

	
	DC_66A_n261A
	-
	-
	-
	No issues

	DC_1_n77-n78
	DC_1A_n77A
	
	4th IMD & 5th IMD
	-
	These MSD issues are same in DC_1A_n77A. So the MSD level by 4th IMD can follow 2DL/2UL_DC_1A_n77A

	
	DC_1A_n78A
	2nd harmonic
	4th IMD & 5th IMD
	
	2nd harmonic issue already specified in TS38.101-1 for DC_1A_n77A
These MSD issues are same in DC_1A_n78A. So the MSD level by 4th IMD can follow 2DL/2UL_DC_1A_n78A

	DC_3_n77-n78
	DC_3A_n77A
	2nd harmonic
	4th IMD & 5th IMD
	
	2nd harmonic issue already specified in TS38.101-1 for DC_3A_n78A
These MSD issues are same in DC_3A_n77A. So the MSD level by 4th IMD can follow 2DL/2UL_DC_3A_n77A

	
	DC_3A_n78A
	2nd harmonic
	4th IMD & 5th IMD
	
	2nd harmonic issue already specified in TS38.101-1 for DC_3A_n77A
These MSD issues are same in DC_3A_n77A. So the MSD level by 4th IMD can follow 2DL/2UL_DC_3A_n78A

	DC_19_n77-n78
	DC_19A_n77A
	4th harmonic
	2nd IMD
	
	4th harmonic & 2nd IMD will be impact to n78 band. However, consider specific band for n77 in Japan, there was no IMD problem 

	
	DC_19A_n78A
	4th & 5th harmonic
	2nd IMD
	
	5th IMD already specified for DC_19A_n77A in TS38.101-3
Consider specific band for n78 in Japan, there was no IMD problem

	DC_21_n77-n78
	DC_21A_n77A
	
	4th IMD & 5th IMD
	-
	These MSD issues are same in DC_21A_n77A. However, RAN4 consider the specific band for n77 in Japan, there was no IMD problem

	
	DC_21A_n78A
	
	4th IMD
	
	These MSD issue is same in DC_21A_n78A. However, RAN4 consider the specific band for n78 in Japan, there was no IMD problem

	DC_1_n40-n78
	DC_1A_n40A
	
	4th IMD & 5th IMD
	-
	- 9.8dB by 4th IMD
- 4.2dB by 5th IMD

	
	DC_1A_n78A
	
	4th IMD
	-
	- 10.6dB by 4th IMD

	DC_3_n1-n79
	DC_3A_n1A
	
	5th IMD
	Yes
	- 4.7dB by 5th IMD

	
	DC_3A_n79A
	
	5th IMD
	-
	- 3.6dB by 5th IMD

	DC_3_n40-n78
	DC_3A_n40A
	2nd harmonic
	5th IMD
	-
	Harmonic issue already covered in DC_3A_n78A
· 4.8dB by 5th IMD

	
	DC_3A_n78A
	
	5th IMD
	-
	- 4.4dB by 5th IMD

	DC_66_n25-n41
	DC_66A_n25A
	-
	-
	-
	No issue

	
	DC_66A_n41A
	
	4th IMD
	-
	- 11.0dB by 4th IMD

	DC_1_n77-n257
	DC_1A_n77A
	7th & 8th Harmonics from n77 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_1A_n257A
	2nd harmonic from B1 into n77
	-
	-
	- Harmonic problem already covered in DC_1A_n77A

	DC_1_n77-n258
	DC_1A_n77A
	6th, 7th & 8th Harmonics from n77 into n258
	-
	-
	- No harmonic problems by 6th, 7th & 8th order between FR1 and FR2

	
	DC_1A_n258A
	2nd harmonic from B1 into n77
	-
	-
	- Harmonic problem already covered in DC_1A_n77A

	DC_1_n78-n258
	DC_1A_n78A
	7th & 8th Harmonics from n78 into n258
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_1A_n258A
	-
	-
	-
	No issue

	DC_1_n79-n258
	DC_1A_n79A
	5th & 6th  Harmonics from n79 into n258
	-
	-
	- Harmonic problem will be solved in DC_n79A-n258A (5th order)

	
	DC_1A_n258A
	-
	-
	-
	No issue

	DC_3_n1-n257
	DC_3A_n1A
	-
	-
	Yes
	No issue

	
	DC_3A_n257A
	-
	-
	-
	No issue

	DC_3_n77-n258
	DC_3A_n77A
	6th, 7th & 8th harmonics from n77 into n258
	-
	-
	- No harmonic problems by 6th ~ 8th order between FR1 and FR2

	
	DC_3A_n258A
	2nd harmonic from B3 into B77
	-
	-
	- Harmonic problem already covered in DC_3A_n77A

	DC_3_n78-n258
	DC_3A_n78A
	7th & 8th harmonics from n78 into n258
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_3A_n258A
	2nd harmonic from B3 into B78
	-
	-
	- Harmonic problem already covered in DC_3A_n78A

	DC_3_n79-n258
	DC_3A_n79A
	5th & 6th  Harmonics from n79 into n258
	-
	-
	- Harmonic problem will be solved in DC_n79A-n258A (5th order)

	
	DC_3A_n258A
	-
	-
	-
	No issue

	DC_8_n77-n257
	DC_8A_n77A
	7th & 8th Harmonics from n77 into n257
	-
	-
	- No harmonic problems by 7th & 8th order between FR1 and FR2

	
	DC_8A_n257A
	4th harmonic from B8 into n77
	-
	-
	- Harmonic problem already covered in DC_8A_n77A

	DC_1_n5-n78
	DC_1A_n5A
	-
	3rd IMD
	-
	- 18.1dB by 3rd IMD

	
	DC_1A_n78A
	-
	5th IMD
	-
	Already specified in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_3_n5-n78
	DC_3A_n5A,
DC_3C_n5A
	2nd harmonic from B3 into n78
	3rd & 5th IMDs
	-
	- 2nd harmonic problem already specified in Table 7.3B.2.3.1-1 in TS38.101-3
- 16.1dB by 3rd IMD
- FFS

	
	DC_3A_n78A,
DC_3C_n78A
	-
	-
	-
	No issue

	DC_7_n5-n78
	DC_7A_n5A,
DC_7C_n5A
	-
	2nd & 4th IMDs
	-
	- 29.7dB by 3rd IMD 
- FFS

	
	DC_7A_n78A,
DC_7C_n78A
	-
	2nd & 5th IMDs
	-
	Already specified  these IMDs problems for DC_5-7_n78A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_28_n5-n78
	DC_28A_n5A
	4th harmonic from n5 into n78
5th harmonic from B28 into n78
	
	
	- These harmonic problems already specified in Table 7.3B.2.3.1-1 in TS38.101-3

	
	DC_28A_n78A
	-
	5th IMD
	-
	- 3.8dB by 5th IMD

	DC_39_n41-n79
	DC_39A_n41A
	2nd harmonic from n41 into n79
	2nd I& 5th MDs
	-
	- Over 4992MHz frequency in n79 was impacted by 2nd harmonic, but not used
- 29.8dB by 2nd IMD
- 4.4dB by 5th IMD

	
	DC_39A_n79A
	-
	2nd & 5th IMDs
	-
	- 30.2dB by 2nd IMD
- 4.3dB by 5th IMD

	DC_40_n41-n79
	DC_40A_n41A
	2nd harmonic from n40 into n79
2nd harmonic from n41 into n79
	2nd & 4th IMDs
	-
	- FFS by 2nd harmonic from B40
- Over 4992MHz frequency in n79 was impacted by 2nd harmonic, but not used
- 30.5dB by 2nd IMD
- No impact to china band since over 4800MHz is considered in NR

	
	DC_40A_n79A
	-
	2nd , 4th & 5th IMDs
	-
	Band 40 and n41 should be operate the TDD synchronous operation  No MSD into n41

	DC_2_n7-n66
	DC_2A_n7A
	-
	-
	-
	No issue

	
	DC_2A_n66A
	-
	-
	-
	No issue

	DC_12_n7-n66
	DC_12A_n7A
	3rd harmonic from B12 into n66
	-
	-
	- The harmonic problem already specified in Table 7.3B.2.3.1-1 in TS38.101-3

	
	DC_12A_n66A
	-
	-
	-
	No issue

	DC_5_n7-n78
	DC_5A_n7A
	-
	2nd & 4th IMDs
	-
	- These MSD issue follow DC_7_n5-n78

	
	DC_5A_n78A
	-
	2nd IMD
	Yes
	- 2nd IMD problems was covered in DC_5A-7A_n78A.
- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	DC_7_n7-n78
	DC_7A_n7A
	-
	-
	-
	No issue

	
	DC_7A_n78A
	-
	-
	Yes
	- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	DC_12_n7-n78
	DC_12A_n7A
	5th harmonic from B12 into n78
	4th IMD
	
	- 5th harmonic issue will be covered in DC_12A_n78A
- 8.4dB by 4th IMD

	
	DC_12A_n78A
	-
	2nd IMD
	Yes
	- 28.7dB by 2nd IMD
- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	DC_66_n7-n78
	DC_66A_n7A
	2nd  harmonic from B66 into n78
	3rd IMD
	-
	- The harmonic problem already specified in Table 7.3B.2.3.1-1 in TS38.101-3
-reuse MSD of DC_3A_n7-n78 for 3rd IMD problem

	
	DC_66A_n78A
	-
	-
	Yes
	- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	DC_2_n66-n78
	DC_2A_n66A
	2nd harmonic from B2 into n78
2nd harmonic from n66 inton78
	2nd & 4th IMDs
	-
	- These harmonic problems already specified in Table 7.3B.2.3.1-1 in TS38.101-3
- 29.4dB by 2nd IMD
- 8.9 dB by 4th IMD

	
	DC_2A_n78A
	-
	4th IMD
	-
	4th IMD problem same as DC_2A-66A_n78A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_12_n66-n78
	DC_12A_n66A
	2nd harmonic from n66 inton78
5th harmonic from B12 into n78
	5th IMD
	
	- 2nd harmonic is same as DC_66A_n78A and 5th harmonic will be covered in DC_12A_n78A
- 4.1dB by 5th IMD

	
	DC_12A_n78A
	3rd harmonic from B12 into n66
	3rd IMD
	
	- The harmonic problem already specified in Table 7.3B.2.3.1-1 in TS38.101-3
- 16.5dB by 3rd IMD

	DC_3-3_n1_n78
	DC_3A_n1A
	2nd harmonic from 3 into n78
	2nd & 4th IMDs
	-
	- Harmonic problems was already covered in DC_3A_n78A.
- 2nd &4th IMDs problems same as DC_1A_n3A-n78A.


	
	DC_3A_n78A
	-
	5th IMD
	Yes
	- 3.5 dB by 5th IMD in rel-15 TR
- Small freq. gap was covered in Table 7.3.1A-0bA in TS36.101

	DC_7-7_n1_n78
	DC_7A_n1A
	
	4th & 5th IMDs
	Yes
	- 10.1 dB by 4th IMD in rel-15 TR.
- 3.8 dB by 5th IMD in rel-15 TR.
- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

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

	DC_2_n41-n260
	DC_2A_n41A
	High order harmonic into n260
	-
	-
	- No harmonic problem

	DC_2_n41-n261
	DC_2A_n41A
	High order harmonic into n261
	-
	-
	- No harmonic problem

	DC_66_n41_n260
	DC_66A_n41A
	High order harmonic into n260
	-
	-
	- No harmonic problem

	DC_66_n41_n261
	DC_66A_n41A
	High order harmonic into n261
	-
	-
	- No harmonic problem

	DC_2_n5-n258
	DC_2A_n5A
	High order harmonic into n258
	-
	-
	- No harmonic problem

	
	DC_2A_n258A
	-
	-
	-
	No issue

	DC_2_n5-n260
	DC_2A_n5A
	High order harmonic into n260
	-
	-
	- No harmonic problem

	
	DC_2A_n260A
	-
	-
	-
	No issue

	DC_2_n5-n261
	DC_2A_n5A
	High order harmonic into n261
	-
	-
	- No harmonic problem

	
	DC_2A_n261A
	-
	-
	-
	No issue

	DC_2_n71-n258
	DC_2A_n71A
	High order harmonic into n258
	-
	-
	- No harmonic problem

	
	DC_2A_n258A
	-
	-
	-
	No issue

	DC_2_n71-n260
	DC_2A_n71A
	High order harmonic into n260
	-
	-
	- No harmonic problem

	
	DC_2A_n260A
	-
	-
	-
	No issue

	DC_2_n71-n261
	DC_2A_n71A
	High order harmonic into n261
	-
	-
	- No harmonic problem

	
	DC_2A_n261A
	-
	-
	-
	No issue

	DC_66_n5-n258
	DC_66A_n5A
	High order harmonic into n258
	-
	-
	- No harmonic problem

	
	DC_66A_n258A
	-
	-
	-
	No issue

	DC_66_n5-n261
	DC_66A_n5A
	High order harmonic into n261
	-
	-
	- No harmonic problem

	
	DC_66A_n261A
	-
	-
	-
	No issue

	DC_66_n71-n258
	DC_66A_n71A
	High order harmonic into n258
	-
	-
	- No harmonic problem

	
	DC_66A_n258A
	-
	-
	-
	No issue

	DC_3_n77-n257
	DC_3A_n77A
	7th & 8th harmonics from n77 into n257
	-
	-
	- No harmonic problems by 6th ~ 8th order between FR1 and FR2

	
	DC_3A_n257A,
DC_3A_n257D, 
DC_3A_n257G,
DC_3A_n257H,
DC_3A_n257I
	2nd harmonic from B3 into B77
	-
	-
	- Harmonic problem already covered in DC_3A_n77A

	DC_7_n66-n78
	DC_7A_n66A
	2nd harmonic from n66 into n78
	3rd IMD
	
	- Harmonic problem already covered in DC_66A_n78A
- 16.0dB by 3rd IMD

	
	DC_7A_n78A
	-
	4th IMD
	Yes
	- 4th IMD problem same as DC_7A-66A_n78A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_66_n66-n78
	DC_66A_n66A
	2nd harmonic from B66 into n78
	2nd & 4th IMDs
	
	- Harmonic problem already covered in DC_66A_n78A
- FFS
- FFS

	
	DC_66A_n78A
	-
	5th IMD
	
	· Follow MSD result for DC_66A_n78A

	DC_20_n1-n7
	DC_20A_n1A
	-
	-
	-
	No issue

	
	DC_20A_n7A
	-
	-
	-
	No issue

	DC_3_n1-n7
	DC_3A_n1A, 
DC_3C_n1A
	-
	-
	-
	No issue

	
	DC_3A_n7A, 
DC_3C_n7A
	-
	-
	-
	No issue

	DC_20_n1-n28
	DC_20A_n1A
	-
	-
	-
	No issue

	
	DC_20A_n28A
	3rd harmonic from n28 into n1
	5th IMD
	-
	- Harmonic problem already covered in DC_1A_n28A
- No need 5th IMD problem due to restrlicted n28 freq. range in Europe

	DC_3_n1-n28
	DC_3A_n1A, 
DC_3C_n1A
	-
	-
	-
	No issue

	
	DC_3A_n28A, DC_3C_n28A
	3rd harmonic from n28 into n1
	4th IMD
	-
	- Harmonic problem already covered in DC_1A_n28A
- 4th IMD problem same as DC_1A-3A_28A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_20_n7-n28
	DC_20A_n7A
	-
	3rd & 5th IMDs
	-
	- 15.7dB by 3rd IMD
- 2.8dB by 5th IMD

	
	DC_20A_n28A
	-
	5th IMD
	-
	- 5th IMD problem same as DC_7A-20A_n28A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_20_n7-n78
	DC_20A_n7A
	4th harmonic from B20 into n78
	2nd & 4th IMDs
	-
	- The harmonic problem already specified in Table 7.3B.2.3.1-1 in TS38.101-3
- 28.8dB by 2nd IMD
- 8.5dB by 4th IMD

	
	DC_20A_n78A
	-
	2nd IMD
	Yes
	- 2nd IMD problem same as DC_7A-20A_n78A in Table 7.3B.2.3.5.2-1 in TS38.101-3
- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	DC_3_n7-n28
	DC_3A_n7A, 
DC_3C_n7A
	
	2nd IMD
	-
	- 2920.0dB by 2nd IMD


	
	DC_3A_n28A, 
DC_3C_n28A
	-
	3rd IMD
	-
	- 2nd 3rd IMD problem same as DC_3A-7A_n28A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	DC_2_n41-n71
	DC_2A_n41A
	-
	2nd & 5th IMDs
	-
	- 28.7dB by 2nd IMD
- 3.8dB by 5th IMD

	
	DC_2A_n71A
	4th harmonic from n71 into n41
	2nd IMD
	-
	The harmonic problem will be treated CA_n41A_n71A
· 29.2dB by 2nd IMD

	DC_66_n41-n71
	DC_66A_n41A
	-
	-
	-
	No issue

	
	DC_66A_n71A
	4th harmonic from n71 into n41
	-
	-
	The harmonic problem will be treated CA_n41A_n71A

	DC_18_n3-n78
	DC_18A_n3A
	2nd harmonic from n3 into n78
4th harmonic from B18 into n78
	3rd & 5th IMDs
	-
	These harmonic problem already specified in in Table 7.3B.2.3.1-1 in TS38.101-3
· 15.2dB by 3rd IMD
· 4.0dB by 5th IMD

	
	DC_18A_n78A
	-
	3rd IMD
	
	· Only one Japan operation use B18 and the n78 freq. range is allocated 3600 to 3800 MHz. So No IMD problem 

	DC_28_n3-n78
	DC_28A_n3A
	2nd harmonic from n3 into n78
5th harmonic from B28 into n78
	5th IMD
	-
	- 5th IMD problem same as DC_3A_n28A_n78A in Table 7.3B.2.3.5.2-1 in TS38.101-3

	
	DC_28A_n78A
	5th harmonic from B28 into n78
	3rd IMD
	-
	- The harmonic problem already specified in in Table 7.3B.2.3.1-1 in TS38.101-3
- 3rd IMD already covered in DC_3A-28A_n78A

	DC_8_n1-n78
	DC_8A_n1A
	4th harmonic from B8 into n78
	3rd IMD
	-
	- The harmonic problem already specified in in Table 7.3B.2.3.1-1 in TS38.101-3
- 14.9dB by 3rd IMD

	
	DC_8A_n78A
	-
	-
	-
	No issue

	DC_3_n40-n41
	DC_3A_n40A
	3rd harmonic from B3 into n41
	-
	-
	CA_n40-n41 operation should consider synchronous operation.
So No self desense problem to 3rd NR Band

	
	DC_3A_n41A
	-
	-
	Yes
	CA_n40-n41 operation should consider synchronous operation.
So No self desense problem to 3rd NR Band
- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	DC_3_n40-n79
	DC_3A_n40A
	2nd  harmonic from n40 into n79
	5th IMD
	-
	- The 2nd harmonic problem will be studied in CA_n40-n79.
- 4.7dB by 5th IMD

	
	DC_3A_n79A
	-
	5th IMD
	-
	- 3.2dB by 5th IMD

	DC_3_n41-n79
	DC_3A_n41A
	2nd harmonic from n41 into n79
	2nd & 5th IMDs
	Yes
	- The 2nd harmonic problem will be studied in CA_n41-n79.
- 30.8dB by 2nd IMD
- 5.2dB by 5th IMD
- The cross band isolation issue already covered in Table 7.3B.2.3.4-1

	
	DC_3A_n79A
	-
	2nd & 5th IMDs
	-
	· Already MSD analysis are covered in DC_3A-41A_n79A

	DC_8_n40-n41
	DC_8A_n40A
	3rd harmonic from B8 into n41
	-
	-
	· Harmonic problem will be studied in DC_8A_n41A.
· CA_n40-n41 operation should consider synchronous operation.
So No self desense problem to 3rd NR Band

	
	DC_8A_n41A
	-
	5th IMD
	-
	- CA_n40-n41 operation should consider synchronous operation. So No self desense problem to 3rd NR Band

	DC_8_n40-n79
	DC_8A_n40A
	2nd harmonic from n40 into n79
5th harmonic from B8 into n79
	4th IMD
	-
	- These harmonic problem will be treated lower order DC or CA band combos.
- 10.7dB by 4th IMD

	
	DC_8A_n79A
	-
	4th IMD
	-
	- 9.2dB by 4th IMD

	DC_8_n41-n79
	DC_8A_n41A
	2nd harmonic from n41 into n79
5th harmonic from B8 into n79
	3rd IMD
	-
	- These harmonic problem will be treated lower order DC or CA band combos.
- 16.3dB by 3rd IMD

	
	DC_8A_n79A
	3rd harmonic from B8 into n41
	3rd IMD
	-
	- 15.5dB by 3rd IMD

	DC_39_n40-n41
	DC_39A_n40A
	-
	3rd IMD
	-
	- CA_n40-n41 operation should consider synchronous operation. So No self desense problem to 3rd NR Band

	
	DC_39A_n41A
	-
	-
	-
	- CA_n40-n41 operation should consider synchronous operation. So No self desense problem to 3rd NR Band

	DC_39_n40-n79
	DC_39A_n40A
	2nd harmonic from n40 into n79
	4th IMD
	-
	- The harmonic problem will be treated CA_n40-n79 band combos.
- 5.8 dB by 4th IMD

	
	DC_39A_n79A
	-
	-
	-
	No issue

	DC_41_n78-n257
	DC_41A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	No harmonic impact to n257

	
	DC_41A_n257A, 
DC_41A_n257G,
DC_41A_n257H,
DC_41A_n257I
	-
	-
	-
	No issue

	DC_42_n78-n257
	DC_42A_n257A, 
DC_42A_n257G,
DC_42A_n257H,
DC_42A_n257I
	-
	-
	-
	No issue

	DC_18_n78-n257
	DC_18A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	No harmonic impact to n257

	
	DC_18A_n257A, 
DC_18A_n257G,
DC_18A_n257H,
DC_18A_n257I
	-
	-
	-
	No issue

	DC_28_n78-n257
	DC_28A_n78A
	7th & 8th harmonics from n78 into n257
	-
	-
	No harmonic impact to n257

	
	DC_28A_n257A, 
DC_28A_n257G,
DC_28A_n257H,
DC_28A_n257I
	-
	-
	-
	No issue

	DC_1_n3-n257
	DC_1A_n3A
	High order harmonic into n257
	-
	--
	No harmonic impact to n257

	
	DC_1A_n257A,
DC_1A_n257G,
DC_1A_n257H,
DC_1A_n257I
	-
	-
	Yes
	Cross isolation issue already covered in Table 7.3.1A-0bA in TS36.101

	DC_18_n3-n257
	DC_18A_n3A
	High order harmonics into n257
	-
	-
	No harmonic problem to n257

	
	DC_18A_n257A,
DC_18A_n257G,
DC_18A_n257H,
DC_18A_n257I
	-
	-
	-
	No issue

	DC_28_n3-n257
	DC_28A_n3A
	High order harmonics into n257
	-
	-
	No harmonic problem to n257

	
	DC_28A_n257A,
DC_28A_n257G,
DC_28A_n257H,
DC_28A_n257I
	-
	-
	-
	No issue

	DC_1_n3-n28
	DC_1A_n3A
	-
	-
	-
	No issue

	
	DC_1A_n28A
	-
	5th IMD
	Yes
	· The 5th IMD problem same as DC_1A-3A_n28A in Table 7.3B.2.3.5.2-1 in TS38.101-3
· The cross band isolation already treated in TS36.101

	DC_8_n3-n28
	DC_8A_n3A
	-
	2nd & 5th IMDs
	-
	- 30.4dB by 2nd IMD
- 2.6dB by 5th IMD

	
	DC_8A_n28A
	2nd harmonic from B8 into n3
	-
	-
	The 2nd harmonic problem will be covered in DC_8A_n3A

	DC_11_n77-n257
	DC_11A_n77A
	7th & 8th harmonics from n77 into n257
	-
	-
	No harmonic problem to n257

	
	DC_11A_n257A
	-
	-
	-
	No issue

	DC_2_n12-n258
	DC_2A_n12A
	High order harmonic into n258
	-
	-
	No harmonic problem to n258

	
	DC_2A_n258A
	-
	-
	-
	No issue

	DC_2_n12-n260
	DC_2A_n12A
	High order harmonic into n260
	-
	-
	No harmonic problem to n260

	
	DC_2A_n260A
	-
	-
	-
	No issue

	DC_2_n12-n261
	DC_2A_n12A
	High order harmonic into n261
	-
	-
	No harmonic problem to n261

	
	DC_2A_n261A
	-
	-
	-
	No issue

	DC_66_n12-n258
	DC_66A_n12A
	High order harmonic into n258
	-
	-
	No harmonic problem to n258

	
	DC_66A_n258A
	-
	-
	-
	No issue

	DC_66_n12-n260
	DC_66A_n12A
	High order harmonic into n260
	-
	-
	No harmonic problem to n260

	
	DC_66A_n260A
	-
	-
	-
	No issue

	DC_66_n12-n261
	DC_66A_n12A
	High order harmonic into n261
	-
	-
	No harmonic problem to n261

	
	DC_66A_n261A
	-
	-
	-
	No issue

	DC_7-7_n66-n78
	DC_7A_n66A
	2nd harmonic from n66 into n78
	3rd IMD
	-
	The harmonic problem already covered in Table 7.3B.2.3.1-1 in TS38.101-3 
· 15.1dB by 3rd IMD

	
	DC_7A_n78A
	-
	4th IMD
	Yes
	· The 4th IMD problem same as DC_7A-66A_n78A in Table 7.3B.2.3.5.2-1 in TS38.101-3
· The cross band isolation issue already covered in Table 7.3B.2.3.4-1



<Next Changes>
[bookmark: _Toc22735579][bookmark: _Toc26972707][bookmark: _Toc27994904][bookmark: _GoBack]6.X	DC_3_n7-n28
[bookmark: _Toc431474606][bookmark: _Toc443593770][bookmark: _Toc460338148][bookmark: _Toc22735580][bookmark: _Toc26972708][bookmark: _Toc27994905]6.X.1	Operating bands for DC

Table 6.X.1-1: LTE 1 band DL/1UL + NR 2 bands DL/1UL DC operating bands
	E-UTRA and NR DC Band
	E-UTRA and NR Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_3_n7-n28
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	TDD



[bookmark: _Toc431474608][bookmark: _Toc443593771][bookmark: _Toc460338149][bookmark: _Toc22735581][bookmark: _Toc26972709][bookmark: _Toc27994906]6.X.2	Channel bandwidths per operating band for DC

Table 6.X.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + NR 2DL/1UL
	DC operating / channel bandwidth

	E-UTRA and NR DC Configuration
	UL Configuration
	E-UTRA and NR Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Maximum aggregated bandwidth
[MHz]

	DC_3A_n7A-n28A
	DC_3A_n7A
DC_3A_n28A
	3
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	90

	
	
	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	[bookmark: _Toc431474609][bookmark: _Toc443593772][bookmark: _Toc460338150][bookmark: _Toc22735582][bookmark: _Toc26972710][bookmark: _Toc27994907]DC_3C_n7A-n28A
	DC_3A_n7A
DC_3A_n28A
DC_3C_n7A
DC_3C_n28A
	3
	15
	See CA_3C in TS 36.101
	110

	
	
	n7
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	



6.X.3	Co-existence studies
The harmonics and intermodulation products analysis for 2UL bands 3 and 7 with 3DL bands 3, 7 and 28 is presented in clause 6.11.1.2 in TR 36.879-13.  
The harmonics and intermodulation products analysis for 2UL bands 3 and 28 with 3DL bands 3, 7 and 28 is presented in clause 6.21.1.2 in TR 36.715-00-02.
Based on the above studies,
-	2nd order IMD generated by dual uplink of Band 3 + Band n7 may fall into own Rx of band n28
-	3rd order IMD generated by dual uplink of Band 3 + Band n28 may fall into own Rx of band n7

[bookmark: _Toc460338151][bookmark: _Toc22735583][bookmark: _Toc26972711][bookmark: _Toc27994908]6.X.4	∆TIB and ∆RIB values
 For DC_3_n7-n28, the TIB,c and RIB values can be based on E-UTRA CA_3-7-28 given in the tables below.
Table 6.X.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_3_n7-n28
	3
	0.5

	
	n7
	0.5

	
	n28
	0.3



Table 6.X.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_3_n7-n28
	3
	0

	
	n7
	0

	
	n28
	0




[bookmark: _Toc22735584][bookmark: _Toc26972712][bookmark: _Toc27994909]6.X.5	MSD
Table 6.X.5-1 lists the MSD for DC_3A_n7A-n28A which is reused from E-UTRA 3DL/2UL CA_3A_7A-28A in TS 36.101. The MSD values were previously derived in clause 6.11.1.4 in TR 36.879-13 and clause 6.21.1.4 in TR 36.715-00-02.
Table 6.X.5-1: MSD for the DC configuration
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	DC_3A_n7A-n28A
	DC_3A_n7A
	3
	1747
	5
	25
	1842
	5
	N/A
	FDD
	N/A

	
	
	n7
	2543
	5
	25
	2663
	5
	N/A
	
	N/A

	
	
	n28
	741
	5
	25
	796.0
	5
	20.0
	
	IMD2

	
	CA_3A-n28A
	3
	1712.5
	5
	25
	1807.5
	5
	N/A
	FDD
	N/A

	
	
	n7
	2562
	5
	25
	2682
	5
	17.0
	
	IMD3

	
	
	n28
	743
	5
	25
	798
	5
	N/A
	
	N/A



<End of Changes>



