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1. Introduction
The aim of this document is to progress in the TT definition for the FR2 EVM test case.
2. [bookmark: _Ref31104997]Discussion
In [1], the following proposal to define TT and testability was made:
	Proposal 3. If the increase of the measured EVM, as defined in [2] equation (1), is:
· Below 7.5% of the minimum conformance requirement, no TT is applied.  
· Equal or greater than 7.5% of the minimum conformance requirement, set TT = 1*(the increase of the measured EVM).
· If resulting TT is above 50% of the minimum conformance requirement, skip the test as not testable.



In that formula the factor between the influence of agreed MU and the proposed TT is k=1, what avoids any risk of failing a conformance UE applying the permitted MPR. There was a concern on the resulting testability limitations so it was considered that a relaxation in the factor k could be made in order to increase the test coverage. 
In this document, previous proposal is reformulated to apply a factor k < 1 only when original proposal drives into an untestable test point.
Proposal 1. If the increase of the measured EVM, as defined in [2] equation (1), is:
· Below 7.5% of the minimum conformance requirement, no TT is applied.  
· Equal or greater than 7.5% and equal or smaller than 50% of the minimum conformance requirement, set TT = 1*(the increase of the measured EVM).
· Else
· Set TT = k*(the increase of the measured EVM) if resulting TT is equal or smaller than 50% of the minimum conformance requirement, 
· Otherwise, skip the test as not testable.
In Annex A it is analyzed the resulting TT and testability for different values of factor k. For FR2a it is observed that no testability enhancements are achieved for k<0.8 while for FR2b testability enhancements are achieved with k=0.6.
The analysis is limited down to k=0.6 assuming the risk of failing a conformance UE can already be too high.
Proposal 2. In proposal 1, use k=0.8 for FR2a and k=0.6 for FR2b.
Associated change requests can be found in [3], [4].
3. Conclusion
The following observations and conclusions were made in this contribution. 
Proposal 1. If the increase of the measured EVM, as defined in [2] equation (1), is:
· Below 7.5% of the minimum conformance requirement, no TT is applied.  
· Equal or greater than 7.5% and equal or smaller than 50% of the minimum conformance requirement, set TT = 1*(the increase of the measured EVM).
· Else
· Set TT = k*(the increase of the measured EVM) if resulting TT is equal or smaller than 50% of the minimum conformance requirement, 
· Otherwise, skip the test as not testable.
Proposal 2. In proposal 1, use k=0.8 for FR2a and k=0.6 for FR2b.
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Annex A Resulting TT and testability vs factor K
Changes vs the case k=1 highlighted in orange. Case with k=1 equivalent to proposal 3 in [1].
K=1

	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	0.00%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.18%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	0.00%
	1.53%
	4.29%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	0.00%
	0.00%
	1.67%
	4.29%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	1.06%
	1.97%
	3.61%
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	1.44%
	2.68%
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	3.66%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.37%
	3.66%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.35%
	2.57%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	0.00%
	1.35%
	2.57%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	2.19%
	3.97%
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	2.19%
	3.97%
	NA
	NA


Table 1. Resulting TT for EVM in PUSCH, PC3, FR2a for k=1 in proposal 1.

	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.50%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.79%
	4.01%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.48%
	2.85%
	NA

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	1.00%
	1.92%
	3.60%
	NA

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	2.49%
	NA
	NA
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	3.35%
	NA
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	1.42%
	2.73%
	8.42%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	1.58%
	3.04%
	8.42%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	1.72%
	3.25%
	5.92%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	1.72%
	3.25%
	5.92%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	NA
	NA
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	NA
	NA
	NA
	NA


Table 2. Resulting TT for EVM in PUSCH, PC3, FR2b for k=1 in proposal 1.




K=0.9
No testability enhancements versus k=1. 


K=0.8

	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	0.00%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.18%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	0.00%
	1.53%
	4.29%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	0.00%
	0.00%
	1.67%
	4.29%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	1.06%
	1.97%
	3.61%
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	1.44%
	2.68%
	3.84%
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	3.66%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.37%
	3.66%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.35%
	2.57%
	6.15%

	12
	CP-OFDM 16 QAM
	Outer_Full
	0.00%
	1.35%
	2.57%
	6.15%

	13
	CP-OFDM 64 QAM
	Inner_Full 
	2.19%
	3.97%
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	2.19%
	3.97%
	NA
	NA


Table 3. Resulting TT for EVM in PUSCH, PC3, FR2a for k=0.8 in proposal 1.

	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.50%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.79%
	4.01%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.48%
	2.85%
	NA

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	1.00%
	1.92%
	3.60%
	NA

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	2.49%
	3.58%
	NA
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	3.35%
	NA
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	1.42%
	2.73%
	8.42%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	1.58%
	3.04%
	8.42%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	1.72%
	3.25%
	5.92%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	1.72%
	3.25%
	5.92%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	3.93%
	NA
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	3.93%
	NA
	NA
	NA


Table 4. Resulting TT for EVM in PUSCH, PC3, FR2b for k=0.8 in proposal 1.




K=0.7
No testability enhancements versus k=0.8. 





K=0.6

	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	0.00%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.18%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	0.00%
	1.53%
	4.29%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	0.00%
	0.00%
	1.67%
	4.29%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	1.06%
	1.97%
	3.61%
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	1.44%
	2.68%
	2.88%
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	3.66%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.37%
	3.66%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.35%
	2.57%
	4.61%

	12
	CP-OFDM 16 QAM
	Outer_Full
	0.00%
	1.35%
	2.57%
	4.61%

	13
	CP-OFDM 64 QAM
	Inner_Full 
	2.19%
	3.97%
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	2.19%
	3.97%
	NA
	NA


Table 5. Resulting TT for EVM in PUSCH, PC3, FR2a for k=0.6 in proposal 1.

	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.50%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.79%
	4.01%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.48%
	2.85%
	5.68%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	1.00%
	1.92%
	3.60%
	5.68%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	2.49%
	2.69%
	NA
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	3.35%
	3.55%
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	1.42%
	2.73%
	8.42%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	1.58%
	3.04%
	8.42%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	1.72%
	3.25%
	5.92%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	1.72%
	3.25%
	5.92%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	2.95%
	NA
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	2.95%
	NA
	NA
	NA


Table 6. Resulting TT for EVM in PUSCH, PC3, FR2b for k=0.6 in proposal 1.
