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1	Background
[bookmark: _Hlk149936446]This contribution is a re-submission based on [2] that was not treated as there was no AI for treating such “pre-R19” topics. Still, it was possible to discuss the paper [1] presenting our plans to improve the R19 block approval process and technical scope, which resulted in a way forward [4]. 
In this contribution, we propose a new table template covering UL harmonics and harmonic mixing, with the latter updated for proposals made in [5] for valid harmonic mixing orders that accounts for input in [2, 3].
2 Discussion
2.1 Improved tables combining UL harmonic and harmonic mixing cases
The matrix format is helpful to visualize which harmonic mixing cases to consider. Combined with the UL harmonic table, it provides a compact view of both UL harmonic and harmonic mixing issues, that are specified in the same section of 38.101-1, but in different tables.
With this, we would like to propose a matrix format for the TP template for 2DL/1UL TR, in the scope of the Release 19 block approval process improvement agreed upon in a way forward [4] last meeting.
Proposal on a new table format for UL harmonic and harmonic mixing: The below table is used in the two DL one UL with one CC section of the block approval TPs.
· When a collision is detected with an overlap of ULX range with DLY range >0Hz, the ULX/DLY cell is marked “D” for direct hit.
· For an odd DL harmonic order, a UL+DL order of up to 7 for harmonic mixing and up to UL5 for UL harmonics shall be considered 
· For an even DL harmonic order, a UL+DL order of up to 5 shall be considered
· When the ULX range is less than X*Minimum UL channel bandwidth away from DLY range (the gap is between 0Hz and X*MinULCBW), the ULX/DLY cell is marked “N” for Near miss and is only specified if there is no direct hit case for the same UL and DL orders. For harmonic mixing, only UL1 and odd DL orders are to be considered
· Note that when both UL and DL guard bands are accounted for, when designing the test point, there may no longer be an applicable Direct hit and/or Near miss case.
· A specific row is added to capture conclusions on the UL harmonic and harmonic mixing analysis.
· Notes are provided for guidance and orders to be considered.

Table 1: UL/DL harmonics collision table
	UL/DL
harmonics
	nX
	UL13
	UL2
	UL32
	UL4
	UL5
	
MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nY
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	UL/DL
harmonics
	nY
	UL13
	UL2
	UL32
	UL4
	UL5
	MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nX
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	Note 1: When a collision is detected with an overlap >0Hz between the UL(X) with DL(Y) frequency ranges, the UL(X)/DL(Y) cell is marked “D” for direct hit.
        When the gap between UL(X) and DL(Y) frequency range is from 0Hz to X*MinULCBW, the UL(X)/DL(Y) cell is marked “N” for Near miss.
Note 2: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 3: For harmonic mixing, near-miss cases only apply for UL1 and odd DL orders.


2.2 CA_n1-n102 example
Table 2, show an example of the use of the table for CA_n1-n012 that present a direct hit UL1/DL3 harmonic mixing and a near-miss UL3/UL1 UL harmonic cases.
[bookmark: _Hlk158933915]Table 2: UL/DL harmonics collision table for CA_n1-n102
	UL/DL
harmonics
	n102
	UL1
	UL2
	UL3
	UL4
	UL5
	MSD type

	
	fLow
	5945
	11890
	17835
	23780
	29725
	

	n1
	fLow
	fHigh
	6425
	12850
	19275
	25700
	32125
	

	DL1
	2110
	2170
	N/A
	-
	-
	-
	-
	UL harmonic

	DL2
	4220
	4340
	-
	N/A
	-
	N/A
	N/A
	Harmonic mixing

	DL3
	6330
	6510
	D
	-
	N/A
	-
	N/A
	

	DL4
	8440
	8680
	-
	N/A
	N/A
	N/A
	N/A
	

	DL5
	10550
	10850
	-
	-
	N/A
	N/A
	N/A
	

	Analysis
	Direct hit n102 UL1 / n1 DL3

	UL/DL
harmonics
	n1
	UL1
	UL2
	UL3
	UL4
	UL5
	MSD type

	
	fLow
	1920
	3840
	5760
	7680
	9600
	

	n102
	fLow
	fHigh
	1980
	3960
	5940
	7920
	9900
	

	DL1
	5945
	6425
	N/A
	-
	N
	-
	-
	UL harmonic

	DL2
	11890
	12850
	-
	N/A
	-
	N/A
	N/A
	Harmonic mixing

	DL3
	17835
	19275
	-
	-
	N/A
	-
	N/A
	

	DL4
	23780
	25700
	-
	N/A
	N/A
	N/A
	N/A
	

	DL5
	29725
	32125
	-
	-
	N/A
	N/A
	N/A
	

	Analysis
	Near miss n1 UL3 / n102 DL1 (5MHz)



3 Conclusion
In this contribution, we adapted the table format for better detection of UL harmonic and harmonic mixing issues, and added criteria on the valid harmonic mixing orders and guidance on direct-hit and Near-miss cases.
Proposal on a new table format for UL harmonic and harmonic mixing: The below table is used in the two DL one UL with one CC section of the block approval TPs.
· When a collision is detected with an overlap of ULX range with DLY range >0Hz, the ULX/DLY cell is marked “D” for direct hit.
· For an odd DL harmonic order, a UL+DL order of up to 7 for harmonic mixing and up to UL5 for UL harmonics shall be considered 
· For an even DL harmonic order, a UL+DL order of up to 5 shall be considered
· When the ULX range is less than X*Minimum UL channel bandwidth away from DLY range (the gap is between 0Hz and X*MinULCBW), the ULX/DLY cell is marked “N” for Near miss and is only specified if there is no direct hit case for the same UL and DL orders. For harmonic mixing, only UL1 and odd DL orders are to be considered
· Note that when both UL and DL guard bands are accounted for, when designing the test point, there may no longer be an applicable Direct hit and/or Near miss case.
· A specific row is added to capture conclusions on the UL harmonic and harmonic mixing analysis.
· Notes are provided for guidance and orders to be considered.

Table 1: UL/DL harmonics collision table
	UL/DL
harmonics
	nX
	UL13
	UL2
	UL32
	UL4
	UL5
	
MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nY
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	UL/DL
harmonics
	nY
	UL13
	UL2
	UL32
	UL4
	UL5
	MSD type

	
	fLow
	fULlow
	2*fULlow
	3*fULlow
	4*fULlow
	5*fULlow
	

	nX
	fLow
	fHigh
	fULhigh
	2*fULhigh
	3*fULhigh
	4*fULhigh
	5*fULhigh
	

	DL1
	fDLlow
	fDLhigh
	N/A
	
	
	
	
	UL harmonic

	DL22
	2*fDLlow
	2*fDLhigh
	
	N/A
	
	N/A
	N/A
	Harmonic mixing

	DL33
	3*fDLlow
	3*fDLhigh
	
	
	N/A
	
	N/A
	

	DL4
	4*fDLlow
	4*fDLhigh
	
	N/A
	N/A
	N/A
	N/A
	

	DL53
	5*fDLlow
	5*fDLhigh
	
	
	N/A
	N/A
	N/A
	

	Analysis
	text

	Note 1: When a collision is detected with an overlap >0Hz between the UL(X) with DL(Y) frequency ranges, the UL(X)/DL(Y) cell is marked “D” for direct hit.
        When the gap between UL(X) and DL(Y) frequency range is from 0Hz to X*MinULCBW, the UL(X)/DL(Y) cell is marked “N” for Near miss.
Note 2: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 3: For harmonic mixing, near-miss cases only apply for UL1 and odd DL orders.
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