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1
Introduction

This contribution provides self interference analysis results based on the harmonics/IMD analysis tables of the xDL/2UL CA band combination. 

For the 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.
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
	-
	19.0

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

TBD

	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_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.

- TBD

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

- TBD

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

- TBD

	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.

- TBD

	
	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
	-
	TBD

	
	CA_3A-7A
	-
	3rd order
	-
	TBD

	
	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
	-
	TBD

	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
	-
	TBD

	
	CA_19A-42A
	-
	-
	-
	N/A

	
	CA_21A-42A
	-
	4th order
	-
	TBD

	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


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


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.



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. 
