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1. Introduction
The aim of this contribution is to progress in the MTSU and Test Tolerance definition for PC5 in FR2a for the following RF test cases defined in TS 38.521-2 [5]:
· Transmit OFF power (TRP)
· Error vector magnitude
· Occupied bandwidth
· Spectrum Emission Mask
· Spurious emissions tests (General Tx, Tx spurious co-existence, Additional Tx spurious, Rx Spurious)
Let’s recall that as agreed in [2], for all MU factors other than influence of noise, the same values assumed for PC1 will be assumed for PC5. Therefore, given all test cases to be analysed in this document are TX test cases, comments and analysis will be focused on the system noise floor and available SNR in the test system reception path.
2. [bookmark: _Ref31104997]Discussion
2.1 Transmit OFF power (TRP)
Transmit OFF power (TRP) requirement defined in [5] does not depend on the power class. Then the same influence of noise and relaxation can be assumed for PC5 than already assumed for PC3 or PC1.
[bookmark: _Ref115975103]Proposal 1. For Transmit OFF power (TRP) test case, for PC5 in FR2a, assume the same influence of noise and relaxation already assumed for PC3 and same MTSU assumed for PC1.

2.2 Error vector magnitude
To compute the EVM MTSU in FR2, it is considered both the EVM due to TE noise floor and the TE EVM in addition to the accepted TE noise floor. Regarding the second, in consonance to proposal made in [4], the following values are proposed.

	Parameter
	Average EVM level (FR2a)

	50MHz
	2.50%

	100MHz
	3.00%

	200MHz
	4.25%

	400MHz
	6.00%


Table 1. Permitted TE EVM in addition to the accepted TE noise floor.

[bookmark: _Ref164097241]Proposal 2. For PC5 in FR2a, in addition to the TE noise floor, consider the TE EVM defined in Table 1.

Considering assumed TE noise floor in FR2a = -10.6 dBm/400 MHz per polarization considering the minimum output power per EVM test point in case of PC5 assuming the highest MPR case by case, the following table summarizes the resulting EVM due to available SNR:
	Test Config
	50MHz
	100MHz
	200MHz
	400MHz

	Test ID
	Modulation
	RB alloc.
	SNR (dB)
	EVM
	SNR (dB)
	EVM
	SNR (dB)
	EVM
	SNR (dB)
	EVM

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full
	46.60
	0.47%
	43.60
	0.66%
	40.60
	0.93%
	37.60
	1.32%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	43.10
	0.70%
	40.10
	0.99%
	37.10
	1.40%
	32.60
	2.34%

	3
	DFT-s-OFDM QPSK
	Inner_Full
	46.60
	0.47%
	43.60
	0.66%
	40.60
	0.93%
	37.60
	1.32%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	43.10
	0.70%
	40.10
	0.99%
	37.10
	1.40%
	32.60
	2.34%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full
	41.60
	0.83%
	38.60
	1.17%
	35.60
	1.66%
	29.10
	3.51%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	40.10
	0.99%
	37.10
	1.40%
	34.10
	1.97%
	29.10
	3.51%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full
	37.60
	1.32%
	34.60
	1.86%
	31.60
	2.63%
	26.10
	4.95%

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	36.10
	1.57%
	33.10
	2.21%
	30.10
	3.13%
	26.10
	4.95%

	9
	CP-OFDM QPSK
	Inner_Full
	40.10
	0.99%
	37.10
	1.40%
	34.10
	1.97%
	28.60
	3.72%

	10
	CP-OFDM QPSK
	Outer_Full
	39.60
	1.05%
	36.60
	1.48%
	33.60
	2.09%
	28.60
	3.72%

	11
	CP-OFDM 16 QAM
	Inner_Full
	37.60
	1.32%
	34.60
	1.86%
	31.60
	2.63%
	26.10
	4.95%

	12
	CP-OFDM 16 QAM
	Outer_Full
	37.60
	1.32%
	34.60
	1.86%
	31.60
	2.63%
	26.10
	4.95%

	13
	CP-OFDM 64 QAM
	Inner_Full
	34.10
	1.97%
	31.10
	2.79%
	28.10
	3.94%
	23.60
	6.61%

	14
	CP-OFDM 64 QAM
	Outer_Full
	34.10
	1.97%
	31.10
	2.79%
	28.10
	3.94%
	23.60
	6.61%


Table 2. Available SNR and equivalent EVM due to assumed TE noise floor for PUSCH, PC5 in FR2a.

[bookmark: _Ref164097242]Proposal 3. For PC5 in FR2a, consider EVM defined in Table 2 as EVM due to TE noise floor.

Next step is to compute EVM MTSU as root sum squared of EVM due to TE noise floor and the TE EVM in addition to the accepted TE noise floor. Once EVM MTSU is computed, final step is to compute the required TT following the formula captured in [5], annex F.1.2.  Resulting MTSU and TT to apply for PC5 is then summarized in next table:


	Test Config
	50MHz
	100MHz
	200MHz
	400MHz

	Test ID
	Modulation
	RB alloc.
	MTSU
	TT
	MTSU
	TT
	MTSU
	TT
	MTSU
	TT

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full
	2.54%
	0.00%
	3.07%
	0.00%
	4.35%
	0.00%
	6.14%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	2.60%
	0.00%
	3.16%
	0.00%
	4.47%
	0.00%
	6.44%
	0.00%

	3
	DFT-s-OFDM QPSK
	Inner_Full
	2.54%
	0.00%
	3.07%
	0.00%
	4.35%
	0.00%
	6.14%
	0.00%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	2.60%
	0.00%
	3.16%
	0.00%
	4.47%
	0.00%
	6.44%
	0.00%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full
	2.63%
	0.00%
	3.22%
	0.00%
	4.56%
	0.00%
	6.95%
	1.80%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	2.69%
	0.00%
	3.31%
	0.00%
	4.69%
	0.00%
	6.95%
	1.80%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full
	2.83%
	0.00%
	3.53%
	0.74%
	5.00%
	1.43%
	7.78%
	3.16%

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	2.95%
	0.00%
	3.73%
	0.83%
	5.28%
	1.58%
	7.78%
	3.16%

	9
	CP-OFDM QPSK
	Inner_Full
	2.69%
	0.00%
	3.31%
	0.00%
	4.69%
	0.00%
	7.06%
	1.37%

	10
	CP-OFDM QPSK
	Outer_Full
	2.71%
	0.00%
	3.34%
	0.00%
	4.74%
	0.00%
	7.06%
	1.37%

	11
	CP-OFDM 16 QAM
	Inner_Full
	2.83%
	0.00%
	3.53%
	0.00%
	5.00%
	0.96%
	7.78%
	2.22%

	12
	CP-OFDM 16 QAM
	Outer_Full
	2.83%
	0.00%
	3.53%
	0.00%
	5.00%
	0.96%
	7.78%
	2.22%

	13
	CP-OFDM 64 QAM
	Inner_Full
	3.18%
	0.61%
	4.09%
	0.99%
	5.79%
	1.88%
	8.92%
	3.99%

	14
	CP-OFDM 64 QAM
	Outer_Full
	3.18%
	0.61%
	4.09%
	0.99%
	5.79%
	1.88%
	8.92%
	3.99%


Table 3. Available SNR and equivalent EVM due to assumed TE noise floor for PUSCH, PC5 in FR2a.

Based on previous results, all test points would be testable and no relaxation would be required.
[bookmark: _Ref164097243]Proposal 4. For PC5 in FR2a, for EVM PUSCH test points, consider MTSU and TT defined in Table 3.
[bookmark: _Ref164097240]Observation 1. With MTSU and TT proposals made in this document, EVM measurement for PUSCH, PC5 in FR2a, all test points would be testable and no relaxation would be required.

2.3 Occupied bandwidth
As per PC1 analysis in [1], we conclude no special treatment is required for PC5 and hence values from PC3 can be reuse.
[bookmark: _Ref116393597]Proposal 5. For OBW test, reuse MU and TT from PC3 and PC1.

2.4 Spectrum Emission Mask
During analysis for PC1 in FR2a in [1] and so captured in [6], the influence of noise for SEM test case was assumed same as for PC3 for points with EIRP ≤ 43dBm because in PC1, there are points in the measurement grid that can reach up to 55dBm. Considering that in PC5 EIRP will always be  ≤ 43dBm as per PC5 definition in [5], section 6.2.1, it proposed then to assume for PC5 the same influence of noise already assumed for PC3.
[bookmark: _Ref164097244]Proposal 6. For Spectrum Emission Mask test case, for PC5 in FR2a, assume the same influence of noise already assumed for PC3 in FR2a.
2.5 Spurious emissions tests
Regarding spurious emissions test cases, similar situation to SEM happened, that is, in general, the influence of noise for PC1 was assumed same as for PC3 for points with EIRP ≤ 43dBm because in PC1, there are points in the measurement grid that can reach up to 55dBm. However, there were certain exceptions or aspect to further clarify:
· In general, relaxation are required and defined in Spurious emissions tests.
· It was agreed to define for PC1 same relaxations defined for PC3 despite accepting higher influence of noise when applicable.
· In RX spurious test, given the UE is not transmitting at all, same influence of noise apply.
· For frequencies far away from UL carrier, f < 12.75GHz and 57 GHz ≤ f, assumed UL power does not affect to the measurement so same influence of noise assumed for PC3 applies for PC1.
· That is, only for Tx spurious tests at frequencies close to the UL carrier a higher influence of noise was assumed for PC1 compared to PC5.
However, as previously explained, PC5 EIRP will always be  ≤ 43dBm as per PC5 definition in [5], section 6.2.1, therefore, it is proposed for PC5 to reuse MTSU from PC1 for Rx spurious test and for Tx spurious test at frequencies f < 12.75GHz and 57 GHz ≤ f. For the rest of frequencies, 12.75GHz ≤ f < 57 GHz, it is proposed to assume for PC5 the same influence of noise assume for PC3 and to recalculate resulting MTSU accordingly, considering some other MU factors are taken from PC1.
[bookmark: _Ref164097245]Proposal 7. For TX Spurious test cases, for PC5 operating in FR2a, for spurious frequencies in the range 12.75GHz ≤ f < 57 GHz, assume the same influence of noise already assumed for PC3 operating in FR2a.
[bookmark: _Ref164097246]Proposal 8. For RX Spurious test case at any spurious frequency and for TX Spurious test cases at frequencies f < 12.75GHz and 57 GHz ≤ f, for PC5 operating in FR2a, assume the same influence of noise assumed for PC3 and same MTSU assumed for PC1.



3. Conclusion
The following observations and proposals were made in this contribution. 
Proposal 1. For Transmit OFF power (TRP) test case, for PC5 in FR2a, assume the same influence of noise and relaxation already assumed for PC3 and same MTSU assumed for PC1.

Proposal 2. For PC5 in FR2a, in addition to the TE noise floor, consider the TE EVM defined in Table 1.
Proposal 3. For PC5 in FR2a, consider EVM defined in Table 2 as EVM due to TE noise floor.
Proposal 4. For PC5 in FR2a, for EVM PUSCH test points, consider MTSU and TT defined in Table 3.
Observation 1. With MTSU and TT proposals made in this document, EVM measurement for PUSCH, PC5 in FR2a, all test points would be testable and no relaxation would be required.

Proposal 5. For OBW test, reuse MU and TT from PC3 and PC1.

Proposal 6. For Spectrum Emission Mask test case, for PC5 in FR2a, assume the same influence of noise already assumed for PC3 in FR2a.

Proposal 7. For TX Spurious test cases, for PC5 operating in FR2a, for spurious frequencies in the range 12.75GHz ≤ f < 57 GHz, assume the same influence of noise already assumed for PC3 operating in FR2a.
Proposal 8. For RX Spurious test case at any spurious frequency and for TX Spurious test cases at frequencies f < 12.75GHz and 57 GHz ≤ f, for PC5 operating in FR2a, assume the same influence of noise assumed for PC3 and same MTSU assumed for PC1.
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