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1
Introduction

This contribution provides self interference analysis results for new CA band combinations which were added in RAN #75 meeting based on the harmonics/IMD analysis tables of the xDL/2UL CA band combination. 

For 3DL/2UL CA band combinations, we analyse the impact to the 3rd own receiving band by the harmonics and IMD products from the dual uplink transmission. 
For 4DL/2UL CA band combinations, we analyse the impact to the 3rd and 4th own receiving bands by the harmonics and IMD products from the dual uplink transmission.

For 5DL/2UL CA band combinations, we analyse the impact to the 3rd, 4th and 5th own receiving bands by the harmonics and IMD products from the dual uplink transmission.
Based on the self- desense analysis, we propose that RAN4 need to define the MSD requirements for only 3DL/2UL CA band combinations since there was no different self- desense problems between 3DL/2UL CA and other xDL/2UL CA.
****************** Start of the TP in subcluase 5.1.5 of TR36.714-00-02 ************************
5.1.5
Summary of interference studies

Table 5.1.5-1 summarizes the CA band combinations with self-interference problems for CA_3DL/2UL CA.
Table 5.1.5-1: Summary of Self-interference analysis for 2UL/3DL CA

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd band 
without uplink
	intermodulation to 3rd  band 
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-3A-40A
	CA_1A-3A
	-
	5th order
	Yes
	8.0

Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-5A-40A
	CA_1A-5A
	-
	4th order
	-
	9.0

	CA_1A-3A-7A
	CA_1A-3A
	-
	-
	Yes
	N/A

	
	CA_1A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_3A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-7A-8A
	CA_1A-7A
	-
	5th order
	-
	 No Need 

The IMD5 is fairly small and the overlapped region is quite small portion

	
	CA_1A-8A
	B8 3rd harmonic
	
	-
	Table 7.3.1A-0a for CA_1A-7A-8A [TS36.101]

	CA_1A-8A-40A
	CA_1A-8A
	-
	-
	-
	N/A

	CA_1A-42C
	CA_1A-42A
	-
	4th order
	-
	No impact when consider a fixed Tx-Rx separation of 190MHz in Band 1 own Rx band.

	CA_2A-4A-5A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_2A-4A-29A
	CA_2A-4A
	
	
	
	N/A

	CA_2A-12B
	CA_2A-12A
	-
	-
	-
	N/A

	CA_2A-12A-30A
	CA_2A-12A
	-
	4th order
	-
	12.0

	CA_3A-5A-40A
	CA_3A-5A
	-
	-
	-
	N/A

	CA_3A-7A-8A
	CA_3A-7A
	
	3rd order
	-
	TBD

	
	CA_3A-8A
	B8 3rd harmonic
	2nd & 3rd order
	-
	Table 7.3.1A-0a for CA_3A-7A-8A [TS36.101]

TBD

	
	CA_7A-8A
	B8 2nd harmonics
	-
	
	Harmonics issues already completed in 2DL/1UL CA_3A-8A

	CA_3A-8A-40A
	CA_3A-8A
	-
	-
	-
	N/A

	CA_3A-42C
	CA_3A-42A
	-
	-
	-
	Studied in 2UL/2DL CA in Rel-14. N/A

	
	CA_42C
	-
	-
	-
	N/A

	CA_4A-12B
	CA_4A-12A
	-
	-
	-
	N/A

	CA_4A-12A-30A
	CA_4A-12A
	-
	-
	-
	N/A

	CA_7C-28A
	CA_7C
	-
	-
	-
	N/A

	
	CA_7A-28A
	-
	-
	-
	N/A

	CA_19A-42C
	CA_19A-42A
	-
	4th order
	-
	Studied in 2UL/2DL CA in Rel-14. Consider specific spectrum of the operator  

N/A

	CA_21A-42C
	CA_21A-42A
	-
	-
	-
	N/A

	CA_1A-5A-46A
	CA_1A-5A
	B1 3rd harmonic
B5 7th harmonics
	4th & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A & CA_5A-46A.

 1.4

	CA_1A-7A-46A
	CA_1A-7A
	B1 3rd harmonic
	4th & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A.

 4.4

	CA_5A-7A-46A
	CA_5A-7A
	B5 7th harmonics
	3rd & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_5A-46A.

 12.5

	CA_1A-3A-21A
	CA_1A-3A
	-
	3rd & 5th order
	Yes
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_3A-21A
	-
	3rd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_1A-3A-42A
	CA_1A-3A
	B3 2nd harmonics
	4th order
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.

 13.3

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_3A-42A
	-
	-
	-
	N/A

	CA_1A-19A-42A
	CA_1A-19A
	-
	3rd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	5th order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-42A
	-
	-
	-
	N/A

	CA_1A-21A-42A
	CA_1A-21A
	-
	2nd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_3A-5A-7A
	CA_3A-5A
	-
	2nd & 3rd order
	-
	30.0 for 2nd IMD

19.5 for 3rd IMD 

	
	CA_3A-7A
	-
	3rd order
	-
	 19.2

	
	CA_5A-7A
	-
	-
	-
	N/A

	CA_3A-19A-21A
	CA_3A-19A
	-
	-
	-
	N/A

	
	CA_3A-21A
	-
	5th order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	-
	5th order
	-
	 4.0

	CA_3A-19A-42A
	CA_3A-19A
	B3 2nd harmonics
	3rd & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	-
	-
	-
	N/A

	
	CA_19A-42A
	-
	3rd order
	-
	- No MSD since the overlapped region (0.1MHz) is quite small portion.

	CA_3A-21A-42A
	CA_3A-21A
	B3 2nd harmonics
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

	
	CA_3A-42A
	-
	5th order
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	-
	-
	N/A

	CA_19A-21A-42A
	CA_19A-21A
	-
	4th order
	-
	12.9

	
	CA_19A-42A
	-
	-
	-
	N/A

	
	CA_21A-42A
	-
	4th order
	-
	 12.5

	CA_1A-3C
	CA_1A-3A
	-
	-
	Yes
	Table 7.3.1A-0bA for CA_1A-3A

	
	CA_3C
	-
	-
	-
	N/A

	CA_3C-8A
	CA_3C
	-
	-
	-
	N/A

	
	CA_3A-8A
	B8 2nd harmonics
	4th & 5th order
	
	Harmonics issues already completed in 2DL/1UL CA_3A-8A

IMD issues already covered in 2UL/2DL CA_3A-8A

	CA_2A-4A-7A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_41A-42C
	CA_41A-42A
	-
	-
	-
	N/A

	CA_41C-42A
	CA_41A-42A
	-
	-
	-
	N/A

	
	CA_41C
	-
	-
	-
	N/A

	CA_1A-3A-28A
	CA_1A-3A
	-
	-
	Yes
	Table 7.3.1A-0bA for CA_1A-3A

	
	CA_1A-28A
	-
	5th order
	
	4.3

	
	CA_3A-28A
	B28 3rd harmonics
	4th order
	
	Harmonics issues already completed in 2DL/1UL CA_1A-28A
 10.7

	CA_1A-21A-28A
	CA_1A-21A
	-
	-
	-
	N/A

	
	CA_1A-28A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	
	CA_21A-28A
	B28 3rd harmonics
	2nd & 3rd order
	-
	Harmonics issues already completed in 2DL/1UL CA_1A-28A
No MSD due to IMD problems by considering of actural spectrum holdings.

	CA_1A-28A-42A
	CA_1A-28A
	-
	3rd order
	-
	15.4

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_28A-42A
	B28 3rd harmonics
	3rd order
	-
	Harmonics issues already completed in 2DL/1UL CA_1A-28A
11.3

	CA_3A-21A-28A
	CA_3A-21A
	-
	5th order
	-
	2.9

	
	CA_3A-28A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	
	CA_21A-28A
	-
	-
	-
	N/A

	CA_3A-28A-42A
	CA_3A-28A
	B3 2nd harmonics
	-
	-
	Harmonics issues already completed in 2DL/1UL CA_3A-42A

	
	CA_3A-42A
	-
	-
	-
	N/A

	
	CA_28A-42A
	-
	-
	-
	N/A

	CA_21A-28A-42A
	CA_21A-28A
	-
	3rd & 4th order
	-
	No MSD due to IMD by considering of actural spectrum holdings.

	
	CA_21A-42A
	-
	4th order
	-
	No MSD due to IMD by considering of actural spectrum holdings.

	
	CA_28A-42A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	CA_28A-42C
	CA_28A-42A
	-
	-
	-
	N/A

	
	CA_42C
	-
	-
	-
	N/A

	CA_1A-7A-7A
	CA_1A-7A
	-
	-
	-
	N/A

	CA_3A-7A-7A
	CA_3A-7A
	-
	4th order
	
	4th IMD was covered in 2DL/2UL CA_3A-7A

	CA_5A-7A-7A
	CA_5A-7A
	-
	5th order
	-
	5th IMD was covered in 2DL/2UL CA_5A-7A

	CA_3A-41A-42A
	41A-42A
	-
	3rd & 4th order
	-
	- TBD for 3rd IMD
- TBD for 4th IMD

	CA_28A-41A-42A
	41A-42A
	-
	2nd & 5th order
	-
	- TBD for 2nd IMD
- TBD for 5th IMD


Table 5.1.5-2 summarizes the CA_ band combinations with self-interference problems for CA_4DL/2UL CA.
Table 5.1.5-2: Summary of Self-interference analysis for 2UL/4DL CA

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd and 4th band 
without uplink
	intermodulation to 3rd and 4th band 
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-3A-8A-40A
	CA_1A-3A
	-
	5th order into B40
	Yes
	No need (already covered 3DL CA_1A-3A-40A with 2UL CA_1A-3A)

	
	CA_1A-8A
	2nd harmonic into B3
	-
	
	Table 7.3.1A-0a for CA_1A-3A-8A-40A [TS36.101]

Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_3A-8A
	-
	-
	
	N/A

	CA_1A-3A-5A-40A
	CA_1A-3A
	-
	5th order into B40
	Yes
	No need (already covered 3DL CA_1A-3A-40A with 2UL CA_1A-3A)

	
	CA_1A-5A
	-
	4th order into B40
	
	No need (already covered 3DL CA_1A-5A-40A with 2UL CA_1A-5A)

	
	CA_3A-5A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	CA_1A-3A-7A-8A
	CA_1A-3A
	-
	-
	Yes
	N/A

	
	CA_1A-7A
	-
	5th order into B8
	
	No need (already covered 3DL CA_1A-7A-8A with 2UL CA_1A-7A)

	
	CA_1A-8A
	2nd harmonic into B3 & 
	-
	
	Table 7.3.1A-0a for CA_1A-3A-7A-8A [TS36.101]

Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	
	3rd harmonic into B7
	-
	
	Table 7.3.1A-0a for CA_1A-3A-7A-8A [TS36.101]

	
	CA_3A-7A
	
	3rd order into B8
	
	No need (already covered 3DL CA_3A-7A-8A with 2UL CA_3A-7A)

	
	CA_3A-8A
	3rd harmonic into B7
	2nd & 3rd order into B7
	
	Table 7.3.1A-0a for CA_1A-3A-7A-8A [TS36.101]

No need (already covered 3DL CA_3A-7A-8A with 2UL CA_3A-8A)

	CA_2A-4A-5A-29A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_3A-7C-28A
	CA_3A-7A
	-
	2nd order into B28
	-
	No need (already covered 3DL CA_3A-7A-28A with 2UL CA_3A-7A)

	
	CA_7A-28A
	-
	2nd order into B3
	-
	No need (already covered 3DL CA_3A-7A-28A with 2UL CA_7A-28A)

	
	CA_7C
	-
	-
	-
	N/A

	CA_1A-5A-7A-46A
	CA_1A-5A
	B1 3rd harmonic
B5 7th harmonics
	4th & 5th order into B46
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A & CA_5A-46A.

- No need for IMD (it will covered 3DL CA_1A-5A-46A with 2UL CA_1A-5A)

	
	CA_1A-7A
	B1 3rd harmonic
	4th & 5th order into B46

5th order into B5
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A.

- No need for IMD (it will covered 3DL CA_1A-7A-46A with 2UL CA_1A-7A)

- No need for IMD (it was already covered 3DL CA_1A-5A-7A with 2UL_CA_1A-7A

	
	CA_5A-7A
	B5 7th harmonics
	3rd & 5th order into B46
	-
	- Harmonics issues already completed in 2DL/1UL CA_5A-46A.

- No need for IMD (it will covered 3DL CA_5A-7A-46A with 2UL CA_5A-7A)



	CA_1A-3A-5A-7A
	CA_1A-3A
	-
	-
	-
	N/A

	
	CA_1A-5A
	-
	-
	-
	N/A

	
	CA_1A-7A
	-
	5th order into B5
	-
	- No need for IMD (it was already covered 3DL CA_1A-5A-7A with 2UL CA_1A-7A)

	
	CA_3A-5A
	-
	2nd & 3rd order into B7
	-
	- No need for IMD (it will covered 3DL CA_3A-5A-7A with 2UL CA_3A-5A)

	
	CA_3A-7A
	-
	3rd order into B5
	
	- No need for IMD (it will covered 3DL CA_3A-5A-7A with 2UL CA_3A-7A)

	
	CA_5A-7A
	-
	-
	-
	N/A

	CA_1A-5A-46C
	CA_1A-5A
	B1 3rd harmonic
B5 7th harmonics
	4th & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A & CA_5A-46A.

- No need for IMD (it will covered 3DL CA_1A-5A-46A with 2UL CA_1A-5A)

	CA_1A-7A-46C
	CA_1A-7A
	B1 3rd harmonic
	4th & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-46A.

- No need for IMD (it will covered 3DL CA_1A-7A-46A with 2UL CA_1A-7A)

	CA_5A-7A-46C
	CA_5A-7A
	B5 7th harmonics
	3rd & 5th order
	-
	- Harmonics issues already completed in 2DL/1UL CA_5A-46A.

- No need for IMD (it will covered 3DL CA_5A-7A-46A with 2UL CA_5A-7A)

	CA_1A-19A-21A-42A
	CA_1A-19A
	-
	3rd order into B42
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	2nd order into B42
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order into B21

5th order into B19
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	-
	4th order into B42
	-
	- No need for IMD (it will covered 3DL CA_19A-21A-42A with 2UL CA_19A-21A)

	
	CA_19A-42A
	-
	-
	-
	N/A

	
	CA_21A-42A
	-
	2nd order into B1

4th order into B19
	-
	- No need for IMD (it will covered 3DL CA_19A-21A-42A with 2UL CA_21A-42A)

	CA_1A-3A-19A-42A
	CA_1A-3A
	B3 2nd harmonics into B42
	4th order into B42
	Yes
	- No need for IMD (it will covered 3DL CA_1A-3A-42A with 2UL CA_1A-3A)

	
	CA_1A-19A
	-
	3rd order into B42
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	5th order into B19
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-19A
	B3 2nd harmonics into B42
	3rd & 5th order into B42
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	-
	-
	-
	N/A

	
	CA_19A-42A
	-
	3rd order into B3
	-
	No need for IMD (it will covered 3DL CA_3A-19A-42A with 2UL CA_19A-42A)

	CA_1A-3C-8A
	CA_1A-3A
	-
	-
	Yes
	-Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_1A-8A
	B8 2nd harmonics into B3
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-8A

	
	CA_3A-8A
	B8 2nd harmonics into B3
	4th & 5th order into B3
	-
	- Harmonics/IMD issues already completed in 2DL/2UL CA_3A-8A

	
	CA_3C
	-
	-
	-
	N/A

	CA_1A-3A-42C
	CA_1A-3A
	B3 2nd harmonics into B42
	4th order
	Yes
	· Harmonics issues already completed in 2DL/1UL CA_3A-42A.

No need for IMD (it will covered 3DL CA_1A-3A-42A with 2UL CA_1A-3A)

	
	CA_1A-42A
	-
	-
	-
	· N/A

	
	CA_3A-42A
	B3 2nd harmonics into B42
	4th & 5th order into B42-
	-
	· Harmonics issues already completed in 2DL/1UL CA_3A-42A.

· No need for IMD (it was already covered 2DL/2UL CA_3A-42A)

	CA_1A-19A-42C
	CA_1A-19A
	-
	3rd order into B42
	-
	· No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	5th order into B19
	-
	· No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-42A
	-
	-
	-
	· N/A

	CA_1A-21A-42C
	CA_1A-21A
	-
	2nd order into B42
	-
	· No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order into B21
	-
	· No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order into B1
	-
	· No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_3A-19A-42C
	CA_3A-19A
	B3 2nd harmonic into B42
	3rd & 5th order into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

· No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	B3 2nd harmonic into B42
	4th & 5th order into B42
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-42A
	-
	3rd order into B3
	-
	No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_19A-21A-42C
	CA_19A-21A
	-
	4th order into B42
	-
	- No need for IMD (it will covered 3DL CA_19A-21A-42A with 2UL CA_19A-21A)

	
	CA_19A-42A
	-
	-
	-
	N/A

	
	CA_21A-42A
	-
	4th order into B19
	-
	- No need for IMD (it will covered 3DL CA_19A-21A-42A with 2UL CA_21A-42A)

	CA_2A-4A-7A-7A
	CA_2A-4A
	-
	-
	-
	N/A

	CA_41C-42C
	CA_41A-42A
	-
	-
	-
	N/A

	
	CA_41C
	-
	-
	-
	N/A

	
	CA_42C
	-
	-
	-
	N/A

	CA_1A-3A-19A-21A
	CA_1A-3A
	-
	3rd & 5th order into B21
	Yes
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-19A
	-
	-
	
	N/A

	
	CA_1A-21A
	-
	-
	
	N/A

	
	CA_3A-19A
	-
	-
	
	N/A

	
	CA_3A-21A
	-
	3rd order into B1,

5th order into B19
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	-
	5th order into B3
	
	No need for IMD (it covered 3DL CA_3A-19A-21A with 2UL CA_19A-21A)

	CA_1A-3A-21A-28A
	CA_1A-3A
	-
	3rd & 5th order into B21
	Yes
	No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	-
	
	N/A

	
	CA_1A-28A
	B28 2nd harmonics into B21
	5th order into B3
	
	No MSD due to harmonics to be specified according to actural spectrum holdings.
No need for IMD (it covered 3DL CA_1A-3A-28A with 2UL CA_1A-28A)

	
	CA_3A-21A
	
	3rd order into B1, 5th order into B28
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.
- No need for IMD (it covered 3DL CA_3A-21A-28A with 2UL CA_3A-21A)

	
	CA_3A-28A
	B28 2nd harmonics into B21

B28 3rd harmonics into B1
	4th order into B1
	
	- No MSD due to harmonics to be specified according to actural spectrum holdings.
- No need for IMD (it covered 3DL CA_1A-3A-28A with 2UL CA_3A-28A)

	
	CA_21A-28A
	B28 3rd harmonics into B1
	2nd & 3rd order into B1
	
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A
- No MSD due to IMD problems by considering of actural spectrum holdings.

	CA_1A-3A-21A-42A
	CA_1A-3A
	B3 2nd harmonics into B42
	3rd & 5th order into B21, 

4th order into B42
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	2nd order into B42
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order into B21
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-21A
	B3 2nd harmonics into B42
	3rd order into B1,
	
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	-
	5th order into B21
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order into B1
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_1A-3A-28A-42A
	CA_1A-3A
	B3 2nd harmonics into B42
	4th order into B42
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- No need for IMD (it covered 3DL CA_1A-3A-42A with 2UL CA_1A-3A)

	
	CA_1A-28A
	-
	5th order into B3, 3rd order into B42
	
	- No need for IMD (it covered 3DL CA_1A-3A-28A with 2UL CA_1A-28A)
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_1A-28A)

	
	CA_1A-42A
	-
	-
	
	N/A

	
	CA_3A-28A
	B28 3rd harmonics into B1

B3 2nd harmonics into B42
	4th order into B1
	
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A & CA_3A-42A

- No need for IMD (it covered 3DL CA_1A-3A-28A with 2UL CA_3A-28A)

	
	CA_3A-42A
	-
	-
	
	N/A

	
	CA_28A-42A
	B28 3rd harmonics into B1
	3rd order into B1
	
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_28A-42A)

	CA_1A-21A-28A-42A
	CA_1A-21A
	-
	2nd order into B42
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-28A
	B28 2nd harmonics
	3rd order into B42
	-
	- No MSD due to harmonics to be specified according to actural spectrum holdings.
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_1A-28A)

	
	CA_1A-42A
	-
	2nd order into B21
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-28A
	B28 3rd harmonics into B1
	2nd & 3rd order into B1

3rd & 4th order into B42
	-
	- No MSD due to harmonics/IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order into B1, 

4th order into B28
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_28A-42A
	B28 3rd harmonics into B1

B28 2nd harmonics into B21
	3rd order into B1
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A and CA_21A-28A

- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_28A-42A)

	CA_1A-28A-42C
	CA_1A-28A
	-
	3rd order into B42
	-
	- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_1A-28A)

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_28A-42A
	B28 3rd harmonics into B1
	3rd order into B1
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_28A-42A)

	CA_3A-21A-42C
	CA_3A-21A
	B3 2nd harmonics into B42
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

	
	CA_3A-42A
	-
	5th order into B21
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	-
	-
	N/A

	CA_3A-28A-42C
	CA_3A-28A
	B3 2nd harmonics into B42
	-
	-
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A

	
	CA_3A-42A
	B3 2nd harmonics into B42
	4th & 5th order into B42
	-
	- Harmonics/IMD issues already completed in 2DL/2UL CA_3A-42A

	
	CA_28A-42A
	-
	-
	-
	N/A

	
	CA_42C
	-
	-
	-
	N/A

	CA_21A-28A-42C
	CA_21A-28A
	-
	3rd & 4th order into B42
	-
	No MSD due to IMD by considering of actural spectrum holdings.

	
	CA_21A-42A
	-
	4th order into B28
	-
	No MSD due to IMD by considering of actural spectrum holdings.

	
	CA_28A-42A
	B28 2nd harmonics
	-
	-
	No MSD due to harmonics by considering of actural spectrum holdings.

	CA_1A-3A-7A-7A
	CA_1A-3A
	-
	-
	Yes
	N/A

	
	CA_1A-7A
	-
	-
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

	
	CA_3A-7A
	-
	4th order into B7
	
	Table 7.3.1A-0bA for CA_1A-3A [TS36.101]

- IMD issues already completed in 2DL/2UL CA_3A-7A

	CA_1A-5A-7A-7A
	CA_1A-5A
	-
	-
	-
	N/A

	
	CA_1A-7A
	-
	5th order into B5
	-
	- No need for IMD (it covered 3DL CA_1A-5A-7A with 2UL CA_1A-7A)

	
	CA_5A-7A
	-
	5th order into B7
	-
	- No need for IMD (it already completed in 2DL/2UL CA_5A-7A

	CA_3A-5A-7A-7A
	CA_3A-5A
	-
	2nd & 3rd order into B7
	-
	- No need for IMD (it covered 3DL CA_3A-5A-7A with 2UL CA_3A-5A)

	
	CA_3A-7A
	-
	3rd order into B5,

4th order into B7
	-
	- No need for IMD (it covered 3DL CA_3A-5A-7A with 2UL CA_3A-7A)
- No need for IMD (it already completed in 2DL/2UL CA_3A-7A

	
	CA_5A-7A
	-
	5th order into B7
	-
	- No need for IMD (it already completed in 2DL/2UL CA_5A-7A

	CA_3C-7C
	CA_3A-7A
	-
	4th order into B7
	-
	- No need for IMD (it already completed in 2DL/2UL CA_3A-7A

	CA_3A-41A-42C
	CA_41A-42A
	-
	3rd & 4th order into B3
	-
	- No need for IMD (it covered 3DL CA_3A-41A-42A with 2UL CA_41A-42A)

	
	CA_42C
	-
	-
	-
	N/A

	CA_3A-41C-42A
	CA_41A-42A
	-
	3rd & 4th order into B3
	-
	- No need for IMD (it covered 3DL CA_3A-41A-42A with 2UL CA_41A-42A)

	CA_28A-41A-42C
	CA_42A-42A
	-
	2nd & 5th order into B28
	-
	- No need for IMD (it covered 3DL CA_28A-41A-42A with 2UL CA_41A-42A)

	
	CA_42C
	-
	-
	-
	N/A

	CA_28A-41C-42A
	CA_41A-42A
	-
	2nd & 5th order into B28
	-
	- No need for IMD (it covered 3DL CA_28A-41A-42A with 2UL CA_41A-42A)

	CA_3A-28A-41A-42A
	CA_41A-42A
	-
	3rd & 4th order into B3

2nd & 5th order into B28
	-
	- No need for IMD (it covered 3DL CA_3A-41A-42A with 2UL CA_41A-42A)
- No need for IMD (it covered 3DL CA_28A-41A-42A with 2UL CA_41A-42A)


Table 5.1.5-3 summarizes the CA_ band combinations with self-interference problems for CA_5DL/2UL CA.
Table 5.1.5-3: Summary of Self-interference analysis for 2UL/5DL CA

	downlink 
CA configuration
	uplink 
CA Configuration
	Harmonic

relation to 3rd, 4th and 5th  band 
without uplink
	intermodulation to 3rd, 4th and 5th  band
without uplink
	interference due to small frequency separation
	MSD

	CA_1A-19A-21A-42C
	CA_1A-19A
	-
	3rd order into B42
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	2nd order into B42
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order into B21

5th order into B19
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_19A-21A
	-
	4th order into B42
	
	- No need for IMD (it will covered 3DL CA_19A-21A-42A with 2UL CA_19A-21A)

	
	CA_19A-42A
	-
	-
	
	N/A

	
	CA_21A-42A
	-
	2nd order into B1

4th order into B19
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.
- No need for IMD (it will covered 3DL CA_19A-21A-42A with 2UL CA_21A-42A)

	CA_1A-3A-19A-42C
	CA_1A-3A
	B3 2nd harmonics into B42
	4th order into B42
	Yes
	- No MSD due to IMD to be specified according to actural spectrum holdings.
- No need for IMD (it will covered 3DL CA_1A-3A-42A with 2UL CA_1A-3A)

	
	CA_1A-19A
	-
	3rd order into B42
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	5th order into B19
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-19A
	B3 2nd harmonics into B42
	3rd & 5th order into B42
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	B3 2nd harmonics into B42
	4th & 5th order into B42
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.
- No need for IMD (it was already covered 2DL/2UL CA_3A-42A

	
	CA_19A-42A
	-
	3rd order into B3
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.


	CA_1A-3A-21A-42C
	CA_1A-3A
	B3 2nd harmonics into B42
	3rd & 5th order into B21, 

4th order into B42
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-21A
	-
	2nd order into B42
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-42A
	-
	2nd order into B21
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-21A
	B3 2nd harmonics into B42
	3rd order into B1,
	
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_3A-42A
	B3 2nd harmonics into B42
	4th order into B42

5th order into B21
	
	- Harmonics/IMD issues already completed in 2DL/2UL CA_3A-42A.
- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order into B1
	
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	CA_1A-3A-28A-42C
	CA_1A-3A
	B3 2nd harmonics into B42
	4th order into B42
	Yes
	- Harmonics issues already completed in 2DL/1UL CA_3A-42A.
- No need for IMD (it covered 3DL CA_1A-3A-42A with 2UL CA_1A-3A)

	
	CA_1A-28A
	-
	5th order into B3, 3rd order into B42
	
	- No need for IMD (it covered 3DL CA_1A-3A-28A with 2UL CA_1A-28A)
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_1A-28A)

	
	CA_1A-42A
	-
	-
	
	N/A

	
	CA_3A-28A
	B28 3rd harmonics into B1

B3 2nd harmonics into B42
	4th order into B1
	
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A & CA_3A-42A

- No need for IMD (it covered 3DL CA_1A-3A-28A with 2UL CA_3A-28A)

	
	CA_3A-42A
	B3 2nd harmonics into B42
	4th order into B42
	
	- Harmonics/IMD issues already completed in 2DL/2UL CA_3A-42A

	
	CA_28A-42A
	B28 3rd harmonics into B1
	3rd order into B1
	
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_28A-42A)

	CA_1A-21A-28A-42C
	CA_1A-21A
	-
	2nd order into B42
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_1A-28A
	B28 2nd harmonics into B21
	3rd order into B42
	-
	- No MSD due to harmonics to be specified according to actural spectrum holdings.
- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_1A-28A)

	
	CA_1A-42A
	-
	2nd order into B21
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_21A-28A
	B28 3rd harmonics into B1
	2nd & 3rd order into B1

3rd & 4th order into B42
	-
	- No MSD due to harmonics/IMD to be specified according to actural spectrum holdings.

	
	CA_21A-42A
	-
	2nd order into B1, 

4th order into B28
	-
	- No MSD due to IMD to be specified according to actural spectrum holdings.

	
	CA_28A-42A
	B28 3rd harmonics into B1

B28 2nd harmonics into B21
	3rd order into B1
	-
	- Harmonics issues already completed in 2DL/1UL CA_1A-28A and CA_21A-28A

- No need for IMD (it covered 3DL CA_1A-28A-42A with 2UL CA_28A-42A)

	CA_1A-3A-5A-7A-7A
	CA_1A-3A
	-
	-
	-
	N/A

	
	CA_1A-5A
	-
	-
	-
	N/A

	
	CA_1A-7A
	-
	5th order into B5
	-
	- No need for IMD (it was already covered 3DL CA_1A-5A-7A with 2UL CA_1A-7A)

	
	CA_3A-5A
	-
	2nd & 3rd order into B7
	-
	- No need for IMD (it will covered 3DL CA_3A-5A-7A with 2UL CA_3A-5A)

	
	CA_3A-7A
	-
	3rd order into B5,

4th order into B7
	-
	- No need for IMD (it covered 3DL CA_3A-5A-7A with 2UL CA_3A-7A)
- No need for IMD (it already completed in 2DL/2UL CA_3A-7A

	
	CA_5A-7A
	-
	5th order into B7
	-
	- No need for IMD (it already completed in 2DL/2UL CA_5A-7A


Based on the MSD test configuration as summarized in Table 5.1.5.1, 5.1.5.2 & 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3DL/2UL inter-band CA with IMD problem as shown in Table 5.1.5.4. 
Table 5.1.5.4: Proposed 3DL/2UL inter-band CA REFSENS exceptions and test configurations

	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_1A-3A-40A
	CA_1A-3A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	3
	1735
	5
	25
	1830
	5
	
	

	
	
	40
	
	
	
	2380
	5
	8.0
	

	CA_1A-5A-40A
	CA_1A-5A
	1
	1977.5
	5
	25
	2167.5
	5
	N/A
	TDD-FDD

	
	
	5
	826.5
	5
	25
	871.5
	5
	
	

	
	
	40
	
	
	
	2305
	10
	9.0
	

	CA_2A-12A-30A
	CA_2A-12A
	2
	1885
	5
	25
	1965
	5
	N/A
	FDD

	
	
	12
	708.5
	5
	25
	738.5
	5
	
	

	
	
	30
	2308
	5
	25
	2353
	5
	12.0
	

	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
	

	CA_1A-5A-46A
	CA_1A-5A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	5
	830
	5
	25
	875
	5
	
	

	
	
	46
	
	
	
	5560
	20
	1.4
	

	CA_1A-7A-46A
	CA_1A-7A
	1
	1950
	5
	25
	 2140
	5
	N/A
	TDD-FDD

	
	
	7
	2510
	10
	50
	2630
	10
	
	

	
	
	46
	
	
	
	5580
	20
	4.4
	

	CA_5A-7A-46A
	CA_5A-7A
	5
	845
	5
	25
	890
	5
	N/A
	TDD-FDD

	
	
	7
	2510
	10
	50
	2630
	10
	
	

	
	
	46
	
	
	
	5865
	20
	12.5
	

	CA_1A-3A-42A
	CA_1A-3A
	1
	1922.5
	5
	25
	2112.5
	5
	N/A
	TDD-FDD

	
	
	3
	1782.5
	5
	25
	1877.5
	5
	
	

	
	
	42
	
	
	
	3425
	5
	13.3
	

	CA_3A-5A-7A
	CA_3A-5A
	3
	1780
	10
	50
	1875
	10
	N/A
	FDD

	
	
	5
	845
	5
	25
	890
	5
	
	

	
	
	7
	2505
	10
	50
	2625
	10
	30.0
	

	
	CA_3A-7A
	3
	1725
	10
	50
	1820
	10
	N/A
	FDD

	
	
	7
	2565
	10
	50
	2685
	10
	
	

	
	
	5
	840
	5
	25
	885
	5
	19.2
	

	CA_3A-19A-21A
	CA_19A-21A
	19
	832.5
	5
	25
	877.5
	5
	N/A
	FDD

	
	
	21
	1460.4
	5
	25
	1508.4
	5
	
	

	
	
	3
	1774.6
	5
	25
	1869.6
	5
	4.0
	

	CA_3A-19A-42A
	CA_19A-42A
	19
	832.5
	5
	25
	877.5
	5
	N/A
	TDD-FDD

	
	
	42
	3517.5
	5
	25
	3517.5
	5
	
	

	
	
	3
	1767.4
	5
	25
	1862.4
	5
	0
	

	CA_19A-21A-42A
	CA_19A-21A
	19
	842.5
	5
	25
	887.5
	5
	N/A
	TDD-FDD

	
	
	21
	1450.4
	5
	25
	1498.4
	5
	
	

	
	
	42
	3508.7
	5
	25
	3508.7
	5
	12.9
	

	
	CA_21A-42A
	21
	1460.4
	5
	25
	1508.4
	5
	N/A
	TDD-FDD

	
	
	42
	3500
	5
	25
	3500
	5
	
	

	
	
	19
	836.2
	5
	25
	881.2
	5
	12.5
	

	CA_1A-3A-28A
	CA_1A-28A
	1
	1975
	5
	25
	2165
	5
	N/A
	FDD

	
	
	28
	710.5
	5
	25
	765.5
	5
	
	

	
	
	3
	1723.5
	5
	25
	1818.5
	5
	4.3
	

	
	CA_3A-28A
	3
	1780
	5
	25
	1875
	5
	N/A
	FDD

	
	
	28
	710.5
	5
	25
	765.5
	5
	
	

	
	
	1
	1949
	5
	25
	2139
	5
	10.7
	

	CA_1A-28A-42A
	CA_1A-28A
	1
	1955
	5
	25
	2145
	5
	N/A
	TDD-FDD

	
	
	28
	735
	5
	25
	790
	5
	
	

	
	
	42
	3425
	5
	25
	3425
	5
	15.4
	

	
	CA_28A-42A
	28
	710.5
	5
	25
	765.5
	5
	N/A
	TDD-FDD

	
	
	42
	3560
	5
	25
	3560
	5
	
	

	
	
	1
	1949
	5
	25
	2139
	5
	11.3
	

	CA_3A-21A-28A
	CA_3A-21A
	3
	1782
	5
	25
	1877
	5
	N/A
	FDD

	
	
	21
	1451
	5
	25
	1499
	5
	
	

	
	
	28
	734
	5
	25
	789
	5
	2.9
	


The required MSD levels are derived by taking average values of proposed MSD levels from interested companies. If there are outliers, the sources for differences will be discussed and applicability for averaging considered case by case.
<End of changes>
