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1. Introduction
In last meeting, the MPR for single CC except 256QAM were defined in WF [1] as below:

· Table: SL-U MPR requirement
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full (dB)
	 Partial (dB)

	CP-OFDM
  
	QPSK
	≤ 3.5
	≤ 3.5

	
	16 QAM
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	TBD
	TBD

	· NOTE 1: The average method will be used to derive the MPR values

· NOTE 2: The wide band operation MPR will be further discussed next meeting.


The MPR for 256 QAM of single CC and wide band operation need further discuss in this meeting.
This contribution further provided the MPR simulation results for PSSCH in single CC operation and wide band operation using other PA model.
2.  Discussion
For SL-U in single CC operation, we re-simulated the MPR for PC5 SL-U based on the parameters in Table 2-1:

Table 2-1 Basic RF parameters for MPR of single carrier SL-U UE
	Parameter
	Value

	Bandwidth
	20/40/60/80/100MHz

	Background AWGN
	No additional noise

	Time offset/Frequency offset
	0

	Antenna configuration
	1T1R

	SCS
	15/30kHz

	Waveforms
	CP-OFDM

	Modulation
	QPSK/16QAM/64QAM/256QAM

	RB allocation
	Full allocation/Interlaced allocation

	Non-ideal factor
	PA + IQ image + carrier leakage

	PC5(single PA)
	1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR


Table 2-2 and Figure 2-1 show the MPR simulation results for different modulations for PSSCH in single CC operation with full allocation using an updated PA model:
Table 2-2 MPR simulation results for PSSCH in single CC operation
	
	case
	Waveform
	BW
	RB Setup
	SCS
	MPR

	
	
	
	
	
	
	QPSK
	16QAM
	64QAM
	256QAM

	Full Allocation

Single CC
	1
	CP-OFDM
	20
	105RB0
	15
	3.05 
	3.09 
	4.14 
	5.93 

	
	2
	CP-OFDM
	20
	50RB0
	30
	3.08 
	3.10 
	4.10 
	5.90 

	
	3
	CP-OFDM
	40
	216RB0
	15
	3.08 
	3.09 
	4.09 
	5.85 

	
	4
	CP-OFDM
	60
	160RB0
	30
	3.07 
	3.09 
	4.09 
	5.90 

	
	5
	CP-OFDM
	80
	216RB0
	30
	3.09 
	3.13 
	4.09 
	5.90 

	
	6
	CP-OFDM
	100
	270RB0
	30
	3.10 
	3.09 
	4.12 
	5.87 
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Figure 2-1 MPR simulation results for PSSCH in single CC operation
Based on the simulation results, the MPR in single CC operation keeping the step size of 0.5 shall be as listed in Table 2-3:
Table 2-3 MPR for PSSCH in wide band full operation
	Pre-coding
	Modulation
	Full (dB)

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 3.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 6.0


Considering some margins, for full allocation in single CC, we proposed:
Proposal 1: The MPR of 256QAM in single CC operation for PC5 SL-U can be:
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full (dB)

	CP-OFDM
	256 QAM
	≤ 7


For SL-U in wide band operation, the full allocations were simulated based on below cases, and the MPR simulation results are listed in Table 2-4 and Figure 2-2:
Table 2-4 MPR simulation results for PSSCH in wide band full operation
	　
	case
	Precoding
	BW
	　
	RB Setup
	SCS
	QPSK MPR
	16QAM MPR
	64 QAM MPR
	256 QAM MPR

	Wide band Full  operation
	13
	CP-OFDM
	40
	　
	Bitmap 10
	15
	3.10 
	3.10 
	3.50 
	5.00 

	
	14
	CP-OFDM
	60
	　
	Bitmap 100
	30
	3.10 
	3.10 
	3.50 
	5.00 

	
	15
	CP-OFDM
	60
	　
	Bitmap 110
	30
	3.10 
	3.10 
	3.80 
	5.50 

	
	16
	CP-OFDM
	80
	　
	Bitmap 1000
	30
	3.12 
	3.12 
	3.46 
	5.02 

	
	17
	CP-OFDM
	80
	　
	Bitmap 1100
	30
	3.14 
	3.18 
	3.40 
	4.94 

	
	18
	CP-OFDM
	80
	　
	Bitmap 1110
	30
	3.13 
	3.13 
	3.55 
	5.14 

	
	19
	CP-OFDM
	80
	　
	Bitmap 0100
	30
	2.71 
	2.78 
	3.50 
	5.00 

	
	20
	CP-OFDM
	80
	　
	Bitmap 0110
	30
	2.60 
	2.60 
	3.70 
	5.25 

	
	21
	CP-OFDM
	100
	　
	Bitmap 10000
	30
	3.15 
	3.15 
	3.50 
	5.07 

	
	22
	CP-OFDM
	100
	　
	Bitmap 11000
	30
	3.20 
	3.20 
	3.40 
	4.90 

	
	23
	CP-OFDM
	100
	　
	Bitmap 11100
	30
	3.20 
	3.20 
	3.70 
	5.40 

	
	24
	CP-OFDM
	100
	　
	Bitmap 11110
	30
	3.20 
	3.20 
	3.90 
	5.58 

	
	25
	CP-OFDM
	100
	　
	Bitmap 01000
	30
	2.25 
	2.50 
	3.48 
	5.00 

	
	26
	CP-OFDM
	100
	　
	Bitmap 01100
	30
	2.75 
	2.77 
	3.80 
	5.48 

	
	27
	CP-OFDM
	100
	　
	Bitmap 01110
	30
	2.59 
	2.68 
	3.94 
	5.77 

	
	28
	CP-OFDM
	100
	　
	Bitmap 00100
	30
	2.26 
	2.71 
	4.06 
	5.90 
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Figure 2-2 MPR simulation results for PSSCH in wide band full operation
In our simulation for wide band full operation:

· For QPSK and 16 QAM, the limit factors are SEM or ACLR, so the MPR values for bitmap 1…00 (case 13 to 18 and case 21 to 24) are larger than that of bitmap 01…0 (case 19 to 20 and case 25 to 28). 

· For 64QAM and 256QAM, the limit factors are almost EVM, therefore,
· The MPR values for the configured RBs located near the center of wideband (case 15, 20, 23, 24, 26, 27, 28) are larger than that of the configured RBs located near the edge of wideband (case 13, 14, 16, 17, 19, 21, 22, 25). 
· And for configured RBs located near the edge of wideband, the MPR values for both bitmap 10…00 (case 13, 14, 16) and bitmap 01…0 (case 19, 25)are similar.
Based on the simulation results, the MPR for wide band operation keeping the step size of 0.5 shall be as listed in Table 2-5:
Table 2-5 MPR for PSSCH in wide band full operation
	Pre-coding
	Modulation
	Wide band full operation(dB)

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 3.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 6.0


Compared the MPR results by simulation for wide band full operation in Table 2-5 with the MPR results by simulation for single CC full operation in Table 2-3, we can see the MPR for both wide band full operation and  single CC operation are the same. To avoid defining different MPR tables, we proposed:
Proposal 2: The wide band full operation for PC5 SL-U can use the same MPR values as single CC full opearation:
	Pre-coding
	Modulation
	Wide band full operation(dB)

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 4.0

	
	64 QAM
	≤ 5.5

	
	256 QAM
	≤ 7.0


3. Conclusion

In this contribution, we simulated the MPR for PC5 SL-U and proposed:
Proposal 1: Considering some margins, the MPR of 256QAM in single CC operation for PC5 SL-U can be:
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full (dB)

	CP-OFDM
	256 QAM
	≤ 7


Proposal 2: The wide band full operation for PC5 SL-U can use the same MPR values as single CC opearation:
	Pre-coding
	Modulation
	Wide band full operation(dB)

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 4.0

	
	64 QAM
	≤ 5.5

	
	256 QAM
	≤ 7.0
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