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1. Introduction
In RAN4 #99-e meeting, the WF [1] was approved to provide additional data in order to improve PC1.5 MPR, in next meeting.
In this contribution, we provide our EVM Re-measurement results and propose new Inner MPR values for PC1.5.
2. Measurement assumptions for MPR
The following measurement assumptions for MPR have been captured in [3].· Antenna isolation of 10 dB
· Post PA loss of 4 dB
· Two 26 dBm Tx chains (NR)
· Equal Power on both transmit chains
· Various channel and allocation BWs, with focus on “worst case” allocations
· RB size, allocation position, waveform, and modulation should be the same between two transmitters
· Results for both CP-OFDM and DFT-S-OFDM are welcome, with the priority being CP-OFDM because it is expected to be worst case
· Determine back-off required to meet OOBE, ACLR and EVM specifications
· The purpose of the test is to check whether the inner RB MPR can be improved.

3. Measurement results
Our EVM Re-measurement results for PC1.5 are provided in this section. We focused on evaluating the inner RB MPR.

Table 1. PC1.5 EVM measurement results of DFT-s-OFDM by using 3GPP MPR (Table 6.2.2-2)
	Modulation
	Increased EVM due to RIMD3
[%]

	
	Inner RB allocations
(135RB@67)

	DFT-s-OFDM
	Pi/2 BPSK [30%]
	+ 0.75

	
	QPSK [17.5%]
	+ 1.23

	
	16 QAM [12.5%]
	+ 0.5

	
	64 QAM [8%]
	+ 0.97

	
	256 QAM [3.5%]
	+ 0.62




Table 2. PC1.5 EVM measurement results of CP-OFDM by using 3GPP MPR (Table 6.2.2-2)
	Modulation
	Increased EVM due to RIMD3 [%]

	
	Inner RB allocations (137RB@68)

	CP-OFDM
	QPSK [17.5%]
	+ 1.91

	
	16 QAM [12.5%]
	+ 1.64

	
	64 QAM [8%]
	+ 1.87

	
	256 QAM [3.5%]
	+ 0.72



Table 3. PC1.5 EVM measurement results of DFT-s-OFDM by using 3GPP MPR (Table 6.2.2-2) with additional MPR relaxation values 1dB.
	Modulation
	Increased EVM due to RIMD3 [%]

	
	Inner RB allocations (135RB@67)

	DFT-s-OFDM
	Pi/2 BPSK [30%]
	+ 0.07

	
	QPSK [17.5%]
	+ 0.48

	
	16 QAM [12.5%]
	+0.05

	
	64 QAM [8%]
	+0.19

	
	256 QAM [3.5%]
	+ 0.24



Table 4. PC1.5 EVM measurement results of CP-OFDM by using 3GPP MPR (Table 6.2.2-2) with additional MPR relaxation values 1dB.
	Modulation
	Increased EVM due to RIMD3 [%]

	
	Inner RB allocations (137RB@68)

	CP-OFDM
	QPSK [17.5%]
	+0.57

	
	16 QAM [12.5%]
	+ 0.32

	
	64 QAM [8%]
	+0.41

	
	256 QAM [3.5%]
	+ 0.38



Observation 1: Our EVM measurements for PC1.5 can be found in Table 1, 2, 3, and 4.

Observation 2: Based on our EVM measurement results for PC1.5, 1dB additional relaxation is needed due to EVM.

	
	Total MPR relaxation

	Inner RB allocations
	1dB
Exception (256QAM modulation)
 : 1.5dB for 256QAM (it was already aligned with agreed MPR Table in WF)



Table5. Proposed MPR for PC1.5
	Modulation
	MPR (dB)

	
	Inner RB allocations

	DFT-s-
OFDM
	Pi/2 BPSK
	≤ 1

	
	QPSK
	≤ 1

	
	16 QAM
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6

	CP-OFDM
	QPSK
	≤ 2.5

	
	16 QAM
	≤ 3

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 8



Proposal 1: Based on the observation 1 and 2, it is proposed to take Table 5 as MPR for PC1.5 UL-MIMO.
4. Conclusion
Observation 1: Our EVM measurements for PC1.5 can be found in Table 1, 2, 3, and 4.
Observation 2: Based on our EVM measurement results for PC1.5, 1dB additional relaxation is needed due to EVM.
Proposal 1: Based on the observation 1 and 2, it is proposed to take Table 5 as MPR for PC1.5 UL-MIMO.
Reference
[1] R4-2108116, “WF on MPR for PC1.5 smartphones and FWA, Qualcomm”
[2] R4-2105492, “Way Forward on PC1.5 MPR, T-Mobile USA”.
[3] R4-2005190, “Way Forward on MPR for PC1.5 UL MIMO and Tx div, T-Mobile USA”
