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1 Introduction
LTE-NR DC self-interference caused by UL harmonics and IMD have been analysed in coexistence studies, following the same tabulated calculations as developed for LTE inter-band CA. However, co-existence studies only consider the entire frequency band range to determine whether the UL harmonics or inter-modulation products would fall into its own downlink bands which are not sufficient to identify if the DL carriers would be impacted by the UL carrier combinations. In RAN4 NR #3 ad hoc meeting, an LTE-NR DC self-interference awareness formulation was presented which can help identify if DL carriers would be impacted by self-interference based on the UL and DL channel combinations [1]. It is proposed to capture this formulation into the corresponding TR documents as the information can be used by UE or network for potential resource scheduling to avoid the undesired self-interference.

In this contribution, text proposals for self-interference analyses for the following EN-DC combinations are provided. 

DC_5A_n79A (only to correct the title of Table 6.1.1.7-1) 

DC_7A_n77A 
DC_12A_n71A (only to correct the title of Table 6.1.9.7-1)

DC_7A_n71A

DC_13A_n5A

DC_3A_n20A

DC_20A_n41A

DC_28A_n50A

Reference
[1] R4-1709448, “Formulation of LTE-NR DC self-interference awareness”, MediaTek Inc., 3GPP TSG-RAN WG4 NR#3 AH Meeting, Nagoya, Japan, September 18th – 21st, 2017 
Text Proposal
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<< Unchanged sections omitted >>

6.1.1.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.1.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.1.7-1.

Table 6.1.1.7-1: Band 5 and Band n79 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_5A_n79A
	5
	a
	6
	b
	0
	6
	n79
	Harmonic

	
	n79
	c
	0
	d
	-1
	
	
	

	DC_5A_n79A
	5
	a
	0
	b
	-5
	5
	5
	Harmonic mixing

	
	n79
	c
	1
	d
	0
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.1.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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6.1.4.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.4.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.4.7-1.

Table 6.1.4.7-1: Band 7 and Band n77 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_7A_n77A
	7
	a
	-2
	b
	-1
	4
	7
	IMD

	
	n77
	c
	2
	d
	0
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.4.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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<< Unchanged sections omitted >>

6.1.9.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.9.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.9.7-1.

Table 6.1.9.7-1: Band 12 and Band n71 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_12A_n71A
	12
	a
	2
	b
	-1
	3
	12
	IMD

	
	n71
	c
	-1
	d
	0
	
	
	

	DC_12A_n71A
	12
	a
	-1
	b
	0
	3
	n71
	IMD

	
	n71
	c
	2
	d
	-1
	
	
	

	DC_12A_n71A
	12
	a
	3
	b
	-1
	5
	12
	IMD

	
	n71
	c
	-2
	d
	0
	
	
	

	DC_12A_n71A
	12
	a
	-2
	b
	0
	5
	n71
	IMD

	
	n71
	c
	3
	d
	-1
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.9.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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<< Unchanged sections omitted >
6.1.14.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.14.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.14.7-1.

Table 6.1.14.7-1: Band 7 and Band n71 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_7A_n71A
	7
	a
	0
	b
	-1
	4
	7
	harmonic

	
	n71
	c
	4
	d
	0
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.14.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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<< Unchanged sections omitted >
6.1.16.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.16.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.16.7-1.

Table 6.1.16.7-1: Band 13 and Band n5 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_13A_n5A
	13
	a
	-1
	b
	0
	3
	n5
	IMD

	
	n5
	c
	2
	d
	-1
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.16.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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<< Unchanged sections omitted >>

6.1.17.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.17.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.17.7-1.

Table 6.1.17.7-1: Band 3 and Band n20 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_3A_n20A
	3
	a
	-1
	b
	0
	4
	n20
	IMD

	
	n20
	c
	3
	d
	-1
	
	
	

	DC_3A_n20A
	3
	a
	2
	b
	-1
	4
	3
	IMD

	
	n20
	c
	-2
	d
	0
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.17.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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<< Unchanged sections omitted >>

6.1.21.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.21.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.21.7-1.

Table 6.1.21.7-1: Band 20 and Band n41 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_20A_n41A
	20
	a
	3
	b
	0
	3
	n41
	Harmonic

	
	n41
	c
	0
	d
	-1
	
	
	

	DC_20A_n41A
	20
	a
	-2
	b
	-1
	3
	20
	IMD

	
	n41
	c
	1
	d
	0
	
	
	

	DC_20A_n41A
	20
	a
	4
	b
	-1
	5
	20
	IMD

	
	n41
	c
	-1
	d
	0
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.21.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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<< Unchanged sections omitted >>

6.1.25.7

Self-interference analysis

This section provides the formulation to determine whether the DL carriers would be impacted by UL harmonics, 2UL inter-modulation products (IMD), or DL harmonic mixing with UL interferer based on UL and DL channel combinations. The potential self-interference mechanism has been identified in section 6.1.25.5 except for harmonic mixing and UL harmonic order higher than 5 which are used to generate an interference mixing coefficient table for this DC combination, as shown in Table 6.1.25.7-1.

Table 6.1.25.7-1: Band 28 and Band n50 interference mixing coefficients
	EUTRA-NR DC
Configuration
	EUTRA/NR
Band
	UL
Coefficient
	DL
Coefficient
	Harmonic/IMD
Order
	Victim
Band
	Interference
Type

	DC_28A_n50A
	28
	a
	2
	b
	0
	2
	n50
	Harmonic

	
	n50
	c
	0
	d
	-1
	
	
	

	DC_28A_n50A
	28
	a
	-1
	b
	-1
	2
	28
	IMD

	
	n50
	c
	1
	d
	0
	
	
	

	DC_28A_n50A
	28
	a
	3
	b
	-1
	4
	28
	IMD

	
	n50
	c
	-1
	d
	0
	
	
	

	DC_28A_n50A
	28
	a
	-3
	b
	-1
	5
	28
	IMD

	
	n50
	c
	2
	d
	0
	
	
	


Equations (1) and (2) below are used to calculate the interference center frequency (fINT) and its effective bandwidth (BWINT) where coefficients a, b, c, and d are defined in Table 6.1.25.7-1 and CBW stands for channel bandwidth.
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Formula (3-1) and (3-2) below are then used to indicate when the interference is overlapping with RX1 and RX2, respectively.
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----- End of TP -----
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