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1. Introduction
This document provides a result of self-interference analysis for new LTE-A CA x bands (x=3, 4, 5) DL with 2 bands UL which were included in RAN #92-e meeting.
For 3 bands DL with 2 bands UL, the impact to the 3rd own receiving down link band by harmonics and IMD products when dual uplink transmission is activated.
For 4 bands DL with 2 bands UL, the impact to the 3rd and 4th own receiving down link bands by harmonics and IMD products when dual uplink transmission is activated.
For 5 bands DL with 2 bands UL, the impact to the 3rd, 4th, and 5th own receiving down link bands by harmonics and IMD products when dual uplink transmission is activated.
Since possible self-desense problems that have been already analysed and covered in lower fall-back mode such as 2 bands DL with 2 bands UL CA combos and 3 bands DL with 2 bands UL CA combos for the high-order new x bands (x=4,5) DL with 2 bands UL CA combinations. Therefore, RAN4 only defining MSD at 3rd own Rx band will be needed for new 3 bands DL with 2 bands UL CA combinations.
****************** Start of the TP in subclause 5.1.5 of TR36.717-03-02 ************************
5.1.5	Summary of interference studies
Table 5.1.5-1 summarizes a result of self-interference studies of proposed LTE-A inter-band CA combination for 3 bands DL with 2 bands UL in Rel-17.
Table 5.1.5-1: Summary of the self-interference studies for 3 bands DL with 2 bands UL
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	IMD to 3rd band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_3C-7A-8A
	CA_3A-8A
	3rd harmonic
	2nd and 3rd IMDs
	-
	No need to study for harmonic and IMD impacts since they have been already analyzed in TS36.101.

	CA_1A-3C-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_3C-8A-38A
	CA_3A-8A
	-
	2nd and 3rd IMDs
	-
	No need to study for IMD impacts since they have been already analyzed in TS36.101.

	CA_1A-3C-20A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_3A-8A-20A CA_3C-8A-20A
	CA_3A-8A
	-
	2nd , 4th and 5th IMDs
	-
	MSD (27dB) for 2nd IMD can follow from DC_3A-20A_n8A in TS38.101-3

	CA_1A-8A-20A
	CA_1A-8A
	-
	4th IMD
	-
	MSD (11.5dB) for 4th IMD can follow from DC_1A-20A_n8A in TS38.101-3

	CA_1A-8A-38A
	CA_1A-8A
	-
	-
	-
	-

	CA_1A-20A-38A
	CA_1A-20A
	3rd harmonic from B20 fall into B38
	-
	-
	Harmonic issue already solved in CA_20A-38A

	CA_3A-20A-38A
	CA_3A-20A
	3rd harmonic from B20 fall into B38
	2nd & 3rd  IMDs
	-
	- Harmonic issue already solved in CA_20A-38A 
- MSD (26.0dB) for 2nd IMD can follow from DC_3A-20A_n38A in TS38.101-3



Table 5.1.5-2 summarizes a result of self-interference studies of proposed LTE-A inter-band CA combination for 4 bands DL with 2 bands UL in Rel-17.
Table 5.1.5-2: Summary of the self-interference studies for 4 bands DL with 2 bands UL
	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
(Maximum Sensitivity Degradation)

	CA_1A-3C-7A-8A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3 and B7
	-
	-
	No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	3rd harmonic impact from B8 to B7
	2nd and 3rd IMDs in B7
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- 2nd and 3rd IMD problems have been already covered in CA_3A-7A-8A/CA_3A-8A.

	CA_1A-3C-8A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3
	-
	-
	No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	-
	2nd and 3rd IMDs in  B38
	-
	2nd and 3rd IMD problems have been already covered in CA_3A-8A-38A/CA_3A-8A.

	CA_1A-3A-8A-20A,
CA_1A-3C-8A-20A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3
	4th IMD in B20 
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	-
	2nd and 5th IMDs in B20 
	-
	The MSD will study for IMD impacts in lower order DL_CA_3A-8A-20A with UL_CA_3A-8A

	CA_1A-3A-20A-38A,
CA_1A-3C-20A-38A
	CA_1A-3A
CA_1A-20A
CA_3A-20A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_1A-3A-7A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_1A-7A-8A-38A
	CA_1A-8A
	3rd harmonic impact from B8 to B7
	-
	-
	No need to study for harmonic impacts since they have been already analyzed in TS36.101. 

	CA_3A-7A-8A-38A
	CA_3A-8A
	3rd harmonic impact from B8 to B7
	2nd and 3rd IMDs in B7,
2nd and 3rd IMDS in B38
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- All IMD problems have been already covered in CA_3A-7A-8A/CA_3A-8A and CA_3A-8A-38A/CA_3A-8A.

	CA_1A-8A-20A-38A
	CA_1A-8A
	-
	4th IMD 
in B20
	-
	The MSD will covered in lower order DL_CA_1A-8A-20A with UL_CA_1A-8A.

	CA_3A-8A-20A-38A
	CA_3A-8A
	-
	2nd and 5th IMDs in B20,
2nd and 3rd IMDs in B38
	-
	-The MSD for 2nd and 5th IMD problems will covered in lower order DL_CA_3A-8A-20A with UL_CA_3A-8A.
- 2nd and 3rd IMD problems have been already covered in CA_3A-8A-38A/CA_3A-8A. 

	CA_3A-7A-20A-38A
	CA_3A-20A
	3rd harmonic from B20 into B38
	2nd IMD into B7 & B38, 3rd IMD into B7 & B38
	-
	- The 2nd IMD already covered in DL_CA_3A-7A-20A with UL_CA_3A-20A.
Also follow same MSD of DL_CA_3A-7A-20A for CA_3A-20A-38A

	CA_1A-7A-20A-38A
	CA_1A-20A
	3rd harmonic from B20 into B38
	-
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.



Table 5.1.5-3 summarizes a result of self-interference studies of proposed LTE-A inter-band CA combination for 5 bands DL with 2 bands UL in Rel-17.
Table 5.1.5-3: Summary of the self-interference studies for 5 bands DL with 2 bands UL
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	IMD to 3rd band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_1A-3A-7A-8A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3 and 3rd harmonic impact from B8 to B7
	-
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-8A
	3rd harmonic impact from B8 to B7
	2nd IMD in B7,
 3rd IMD in B38 
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- All IMD problems have been already covered in CA_3A-7A-8A/CA_3A-8A and CA_3A-8A-38A/CA_3A-8A.

	CA_1A-3A-8A-20A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	2nd harmonic impact from B8 to B3
	4th IMD 
in B20
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- MSD for IMD impacts will covered in lower order DL_CA_1A-8A-20A with UL_CA_1A-8A.

	
	CA_3A-8A
	-
	2nd and 5th IMDs in B20, 2nd and
3rd IMDs in B38,
	-
	- 2nd and 5th IMD problems for lower order DL_CA_3A-8A-20Awith UL_CA_3A-8A need to be studied.
- 2nd and 3rd IMD problems have been already covered in CA_3A-8A-38A/CA_3A-8A.

	CA_1A-3A-7A-20A-38A
	CA_1A-3A
	
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-20A
	3rd harmonic from B20 into B38
	-
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.

	
	CA_3A-20A
	3rd harmonic from B20 into B38
	2nd & 3rd IMD into B7 & B38
	-
	- No need to study for harmonic impacts since they have been already analyzed in TS36.101.
- These IMD issues are already covered in lower fallback mode.



According to Table 5.1.5.1, 5.1.5.2, and 5.1.5.3, it is proposed to define the following REFSENS exceptions and test configurations in the core specifications for 3 bands DL with 2 bands UL CA combinations that have some IMD issues.
Table 5.1.5.4 REFSENS exception and test configuration for proposed 3 bands DL with 2 bands UL CA combination in Rel-17
	E-UTRA band/ Channel bandwidth / NRB / Duplex mode 

	E-UTRA CA
DL Configuration
	E-UTRA CA
UL Configuration
	E-UTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_1A-8A-20A
	CA_1A-8A
	1
	1925
	5
	25
	2115
	5
	N/A
	FDD
	N/A

	
	
	8
	910
	5
	25
	955
	5
	
	
	

	
	
	20
	846
	5
	25
	805
	5
	11.5
	
	IMD4

	CA_3A-8A-20A
	CA_3A-8A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD
	N/A

	
	
	8
	910
	5
	25
	955
	5
	
	
	

	
	
	20
	851
	5
	25
	810
	5
	27.0
	
	IMD2


		

<Unchanged sections are omitted>
[bookmark: _Toc69916003]6.2.1.3	MSD
When uplink CA_3A_8A is paired with downlink CA_3A-8A-20A, the 2nd order IMD and 5th order IMD product by band 3 and band 8 falls into the own Rx frequency band 20. The MSD for 2nd IMD can be reused from DC_3A-20A_n8A. The 5th IMD do not defined in TS36.101.
Table 6.2.1.3-1: MSD summary for 2UL 3DL CA_3A-8A-20A
	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
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_3A-8A-20A
	CA_3A-8A
	3
	17201780
	5
	25
	18151875
	5
	N/A
	FDD
	IMD2

	
	
	8
	910885
	5
	25
	955930
	5
	
	
	

	
	
	20
	851840
	5
	25
	810810
	5
	27.0
	
	



When uplink CA_3A_8A is paired with downlink CA_3A-8A-20A, the 4th & 5th order IMD product by band 3 and band 8 falls into the own Rx frequency band 3 and band 8. It has been solved by fall-back combination CA_3A_8A.

<Unchanged sections are omitted>
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When uplink CA_1A_8A is paired with downlink CA_1A-8A-20A, the 4th order IMD product by band 1 and band 8 falls into the own Rx frequency band 20. The MSD for 4th IMD can be used from DC_1A-20A_n8A.
Table 6.3.1.3-1: MSD summary for 2UL 3DL CA_1A-8A-20A
	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
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_1A-8A-20A
	CA_1A-8A
	1
	19251930
	5
	25
	21152130
	5
	N/A
	FDD
	IMD4

	
	
	8
	910885
	5
	25
	955930
	5
	
	
	

	
	
	20
	846840
	5
	25
	805810
	5
	11.5
	
	



When uplink CA_1A_8A is paired with downlink CA_1A-8A-20A, the 4th order IMD product by band 1 and band 8 falls into the own Rx frequency band 1. It has been solved by fallback combination CA_1A_8A.

<End of TP> 

