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Introduction
At RAN4 #99-e, in [1] a revision to PC1.5 MPR values was suggested, with tightened backoff allowances.  As part of the work that defined the existing PC1.5 MPR allowances, T-Mobile and Qorvo collaborated to perform and analyze measurements of 2Tx with combined power of up to 29dBm in band n41, including the effects of R-IMD between the two transmit chains.  In this submission, that measurement data was revisited in light of the newly suggested MPR values.  
The suggested MPR values from [1] are shown in the table below.

	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6.5
	≤ 30.5
	≤ 1.50

	
	QPSK
	≤ 6.5
	≤ 41
	≤ 1.50

	
	16 QAM
	≤ 6.5
	≤ 52
	≤ 2.51

	
	64 QAM
	≤ 6.5
	≤ 5.53.0
	≤ 43

	
	256 QAM
	≤ 7.5
	≤ 75.5
	≤ 75.5

	CP-OFDM
	QPSK
	≤ 6.5
	≤ 63
	≤ 31.5

	
	16 QAM
	≤ 6.5
	≤ 63
	≤ 3.52

	
	64 QAM
	≤ 6.5
	≤ 6.54
	≤ 54

	
	256 QAM
	≤ 9.5
	≤ 97.5
	≤ 97.5



Discussion

In [2], measurement data from a 2Tx lab system incorporating RIMD impacts was presented.  The data showed that for DFT waveforms, even at full nominal power (i.e. MPR0, 29 dBm combined), OOBE and ACLR specification were met with significant margin.  For CP waveforms, the maximum power tested was MPR2 (i.e. 27 dBm combined), which similarly showed significant margin for OOBE and ACLR.
These measurements did not directly include inner allocations.   Inner allocations are presumed to be limited by EVM, not by OOBE or ACLR, and EVM was assessed separately using the same (outer and edge) allocations used to assess OOBE and ACLR.
[image: ]

[1] surveys available data from multiple companies, and suggests decreasing MPR allowances for PC1.5.  The suggested values match PC2 allowances for 16QAM and lower modulations, and reduce allowances to a lesser extent for 64QAM and 256QAM modulations. 
The data from [2], along with additional data from the same measurement effort, was reviewed to compare against the MPR allowances suggested in [1].   Since PC2 MPR allowances for DFT are greater than 0 dB for outer and edge allocations at all modulations, the OOBE and ACLR margins with those PC2 backoffs would be even greater than for the MPR0 results shown in [2].  Similarly, since PC2 MPR allowances for CP-OFDM are greater than 2 dB for outer and edge allocations, margins for OOBE and ACLR would be even greater than shown in [2].
Observation 1: PC1.5 outer MPR allowances suggested in [1] provide significant margin to OOBE and ACLR limits, according to the measurements presented in [2].
The data presented in [2] showed an increase in EVM due to RIMD, though analysis did not show a strong response of EVM to power backoff.  Nevertheless, the measured levels of total EVM, and the derived RIMD contribution to EVM, all show that EVM specifications can be met, with good margin, for 2Tx PC1.5 with the MPR values suggested for inner allocations in [R4-2110985].  Measurement values for 20MHz channels, using 30kHz SCS and bias scheme A at the suggested MPR levels are shown in the table below.  

	Modulation
	Inner MPR
R4-2110985
	EVM Limit
	25RB@RB0
	50RB@RB0

	
	
	
	Total EVM
	RIMD EVM
	Total EVM
	RIMD EVM

	DFT-S-OFDM
	QPSK
	0
	17.5%
	3.1%
	1.3%
	2.8%
	1.1%

	
	256QAM
	5.5
	3.5%
	1.9%
	0.8%
	1.7%
	0.7%

	CP-OFDM
	QPSK
	1.5 *
	17.5%
	5.9%
	2.4%
	5.1%
	2.0%

	
	256QAM
	7.5
	3.5%
	2.4%
	1.0%
	2.1%
	0.8%

	*Maximum CP-OFDM power level measured was 27 dBm (2dB MPR)



For CP-OFDM, the maximum combined power measured was 27dBm, corresponding to 2 dB MPR.  This is 0.5dB more MPR than suggested in [1] for QPSK, but shows margin of more than 11% EVM, so it is a safe assumption that EVM would still meet the limits using the suggested value of 1.5dB MPR.
Observation 2: PC1.5 inner MPR allowances suggested in [1] provide significant margin to EVM limits, according to the measurements presented in [2].

Proposal 1: Since measurement data shows that the MPR values suggested in [1] allow OOBE, ACLR, and EVM limits to be met with good margin for PC1.5, the MPR in 38.101-1 should be modified as proposed in [1]. 





Conclusion

Observation 1: PC1.5 outer MPR allowances suggested in [1] provide significant margin to OOBE and ACLR limits, according to the measurements presented in [2].
Observation 2: PC1.5 inner MPR allowances suggested in [1] provide significant margin to EVM limits, according to the measurements presented in [2].

Proposal 1: Since measurement data shows that the MPR values suggested in [1] allow OOBE, ACLR, and EVM limits to be met with good margin for PC1.5, the MPR in 38.101-1 should be modified as proposed in [1]. 
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100 full 0-1MHz OOBE -24dBm/MHz 1:1 0.5-1.0 1 >13 >16 1:1 0.5-1.0 1 >18 >19

20 full 0-1MHz OOBE -13dBm/200kHz 1:1 1.5 1.5 >17 >15 1:1 1.5-2 2 >20 >17

100 full 1-5 MHz OOBE -10dBm/MHz 1:1 1.0-2.0 2 >10 >12 1:1 1.0-1.5 2 >10 >10

20 full 1-5 MHz OOBE -10dBm/MHz 1:1 1.0-2.0 2 >5 >2 1:1 1.0-2.0 2 >3 >3

100 full 5-100 MHz OOBE -13 dBm/MHz 1:1 0.5-1.0 1 >10 >12 1:1 1.0-2.0 2 >11 >12

20 full 5-20 MHz OOBE -13 dBm/MHz 1:1 1.0-2.0 2 >5 >5 1:1 1.0-2.0 2 >5 >3

100 full 100-105 MHz OOBE -25 dBm/MHz 2:1 1 0.5 >6 >11 2:1 1.0-2.0 1 ~1 >9

20 full 20-25 MHz OOBE -25 dBm/MHz 1:1 1.0-2.0 2 >6 >8 1:1 1.0-2.0 2 ~1 >2

100 full >105 MHz OOBE -30 dBm/MHz 2:1 0.5-1.0 1 >5 >8 2:1 1.0-2.0 1 ~1 >5 2 2 7.5

100 full ACLR -31 dbc 0 0.5 0 1.7 1.6 2:1 1.5 1.9 2.8

20 full ACLR -31 dbc 0 1.0-1.5 0 1.8 0.8 0 1.0-1.5 0 3.8 1.1

20 full <2490.5 MHz NS_04 -25 dBm/MHz 1:1 1.0-2.0 2 -4.5 1:1 1.0-2.0 2 -2

20 low half <2490.5 MHz NS_04 -25 dBm/MHz 1:1 1.0-1.5 1.5 -3.5 0 1:1 1.0-2.0 2 -2 -1

100 full EVM 17.50% 0 4 >13% >14% 0 4 >6% >6%

20 full EVM 17.50% 0 4 >14% >12% 0 4 >6% >6%

100 inner 0-1MHz OOBE -24dBm/MHz 1:1 0.5-1.0 1 >13 >16 1:1 1.0-1.5 2 >17 >19 0 2 6

100 inner 1-5 MHz OOBE -10dBm/MHz 1:1 1.0-2.0 2 >9 >15 1:1 1.0-1.5 2 >16 >16 0 2 6

100 inner 5-100 MHz OOBE -13 dBm/MHz 1:1 0.5-1.0 1 >11 >15 1:1 1.0-2.0 2 >16 >16 0 2 6

100 inner 100-105 MHz OOBE -25 dBm/MHz 2:1 1 0.5 >22 >21 2:1 1 0.5 >20 >21 0 2 6

100 inner >105 MHz OOBE -30 dBm/MHz 2:1 0.5-1.0 1 >17 >16 2:1 1.0-2.0 1 >15 >16 0 2 6

100 inner EVM 17.50% 0 4 >15% >13% 0 4 >6% >6%

20 inner EVM 17.50% 0 3.5 >14% >11% 0 3.5 >7% >8%
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