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Discussion
2.1 Simulation assumption

During FR2-1 UL256QAM meetings, there were detailed discussion and agreements regarding the MPR simulation assumptions, and agreed MPR simulation assumption is shown in Table 1. We consider the RB allocation for PC1 and PC2 for MPR simulation and there are shown in Table 2. The simulated MPR values for UL 256QAM PC1 and PC2 are shown in Table 3 and Table 4 respectively. We can obserbe the all kinds of limiting factors for UL 256QAM MPR are EVM.
Suggested MPR values are shown in Tables 4 ~ 7, these values are from simulated MPR values with a margin.

Table 1 Agreed MPR simulation assumptions for FR2-1 UL256QAM
	[1]R4-2220810, [2]R4-2303491

Issue 2-2-1: Antenna configuration and PA calibration point for MPR simulation 
· The MPR evaluation was performed by using 32 PAs, 16 for each polarizations within an antenna array for PC1/2/5 keeping align with the antenna configuration agreed in system level simulation.
· PA calibration point should follow current definition in Spec 38.101-2:
· The waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.
· Calculate MPR as total backoff needed for 256QAM from this calibration point.
Issue 2-2-2: Emission requirements for MPR simulation
Follow the current Spec 38.101-2, otherwise specified
· Occupied bandwidth (Table 6.5.1-1 in TS 38.101-2)
· General NR spectrum emission mask for FR2-1 (Table 6.5.2.1-1 in TS 38.101-2)
· NR ACLR1 for FR2-1 (Table 6.5.2.3-1 in TS 38.101-2)
· General in-band emissions limit for FR2-1 (Tables 6.4.2.3.2-1 for PC1, 6.4.2.3.3-1 for PC2, 6.4.2.3.6-1 for PC5 in TS 38.101-2)
· General NR spurious emission limits for FR2-1 (Table 6.5.3-2 in TS 38.101-2)
· Maximum error vector magnitude (EVM) 3.5% for 29GHz and 39GHz as agreed in RAN4 #104-bis-e meeting.

Issue 3-2-2: PTRS correction methods
Agreement:
· For CP-OFDM
· PTRS correction is implemented by de-rotation of each sub carrier in an OFDM symbol. The de-rotation angle is estimated as the frequency domain average of the phase rotation of all the PTRS tones in the allocation.
· For DFT-s-OFDM: 
· PTRS correction is implemented by de-rotation of each time-domain symbol by the estimated instantaneous phase deviation. 
· The instantaneous phase deviation impacting a data symbol due to DUT phase noise is estimated by linearly interpolating between the phase deviations determined for the nearest neighbouring PTRS groups. The phase deviation for each PTRS group is determined as the time domain arithmetic mean phase deviation of all PTRS symbols in the group.



폰트통일.
Table 2 RB allocations 
	For PC1
■Considered RB allocation for 100 MHz in FR2-1 256QAM MPR simulation
■Region 1
●DFT-s-OFDM : [Start RB position:22, allocated RB: 20]
●CP-OFDM : [Start RB position:22, allocated RB: 22]
■Region 2
●DFT-s-OFDM : [Start RB position:16, allocated RB: 32]
●CP-OFDM : [Start RB position:16, allocated RB: 32]
■Outer RB allocations
●DFT-s-OFDM : MAX([Start RB position:0, allocated RB: 64], [Start RB position:0, allocated RB: 10])
●CP-OFDM : MAX([Start RB position:0, allocated RB: 66], [Start RB position:0, allocated RB: 10])

■Considered RB allocation for 400 MHz in FR2-1 256QAM MPR simulation
■Region 1
●DFT-s-OFDM : [Start RB position:60, allocated RB: 60]
●CP-OFDM : [Start RB position:66, allocated RB: 60]
■Region 2
●DFT-s-OFDM : [Start RB position:60, allocated RB: 120]
●CP-OFDM : [Start RB position:66, allocated RB: 132]
■Outer RB allocations
●DFT-s-OFDM : MAX([Start RB position:0, allocated RB: 264], [Start RB position:0, allocated RB: 40])
●CP-OFDM : MAX([Start RB position:0, allocated RB: 264], [Start RB position:0, allocated RB: 40])

For PC2
■Considered RB allocation for 100 MHz in FR2-1 256QAM MPR simulation
■Region 1 inner RB allocation
●DFT-s-OFDM : [Start RB position:22, allocated RB: 20]
●CP-OFDM : [Start RB position:23, allocated RB: 20]
■Edge RB allocations
●DFT-s-OFDM : MAX([Start RB position:0, allocated RB: 64], [Start RB position:0, allocated RB: 1], [Start RB position:0, allocated RB: 20])
●CP-OFDM : MAX([Start RB position:0, allocated RB: 66], [Start RB position:0, allocated RB: 1], [Start RB position:0, allocated RB: 20])

■Considered RB allocation for 400 MHz in FR2-1 256QAM MPR simulation
■Region 1 inner RB allocation
●DFT-s-OFDM : [Start RB position:88, allocated RB: 80]
●CP-OFDM : [Start RB position:88, allocated RB: 88]
■Edge RB allocations
●DFT-s-OFDM : MAX([Start RB position:0, allocated RB: 240], [Start RB position:0, allocated RB: 1], [Start RB position:0, allocated RB: 80])
●CP-OFDM : MAX([Start RB position:0, allocated RB: 264], [Start RB position:0, allocated RB: 1], [Start RB position:0, allocated RB: 80])




Table 3 Simulated MPR results for PC1 UL256QAM
	CBW
(100 MHz)
	Region 1
[22, 20]
	Limiting factor
	Region 2
[16, 32]
	Limiting factor
	Outter 1
[0, 64]
	Limiting factor
	Outter 2
[0, 10]
	Limiting factor

	DFT-s-OFDM
	8.04
	EVM
	8.05
	EVM
	8.38
	EVM
	6.68
	SEM

	CBW
(100 MHz)
	Region 1
[22, 22]
	Limiting factor
	Region 2
[16, 32]
	Limiting factor
	Outter 1
[0, 66]
	Limiting factor
	Outter 2
[0, 10]
	Limiting factor

	CP-OFDM
	10.44
	EVM
	9.86
	EVM
	10.31
	EVM
	9.01
	EVM

	CBW
(400 MHz)
	Region 1
[60, 60]
	Limiting factor
	Region 2
[60, 120]
	Limiting factor
	Outter 1
[0, 264]
	Limiting factor
	Outter 2
[0, 40]
	Limiting factor

	DFT-s-OFDM
	8.44
	EVM
	9.28
	EVM
	9.40
	EVM
	8.44
	EVM

	CBW
(400 MHz)
	Region 1
[66, 60]
	Limiting factor
	Region 2
[66, 132]
	Limiting factor
	Outter 1
[0, 264]
	Limiting factor
	Outter 2
[0, 40]
	Limiting factor

	CP-OFDM
	10.86
	EVM
	11.96
	EVM
	10.76
	EVM
	11.96
	EVM


[start RB position, allocated RB number]

Table 4 Simulated MPR results for PC2 UL256QAM
	CBW
(100 MHz)
	Region 1
[22, 20]
	Limiting factor
	Outter1
[0, 64]
	Limiting factor
	Outter 2
[0, 1]
	Limiting factor
	Outter 3
[0, 20]
	Limiting factor

	DFT-s-OFDM
	7.54
	EVM
	7.54
	EVM
	6.21
	EVM
	6.50
	EVM

	CBW
(100 MHz)
	Region 1
[23, 20]
	Limiting factor
	Outter1
[0, 66]
	Limiting factor
	Outter 2
[0,1]
	Limiting factor
	Outter 3
[0, 20]
	Limiting factor

	CP-OFDM
	9.48
	EVM
	9.50
	EVM
	8.27
	EVM
	9.05
	EVM

	CBW
(400 MHz)
	Region 1
[88, 80]
	Limiting factor
	Outter1
[0, 240]
	Limiting factor
	Outter 2
[0, 1]
	Limiting factor
	Outter 3
[0, 80]
	Limiting factor

	DFT-s-OFDM
	8.91
	EVM
	8.91
	EVM
	7.19
	EVM
	7.84
	EVM

	CBW
(400 MHz)
	Region 1
[88, 88]
	Limiting factor
	Outter1
[0,264]
	Limiting factor
	Outter 2
[0,1]
	Limiting factor
	Outter 3
[0, 80]
	Limiting factor

	CP-OFDM
	10.96
	EVM
	10.84
	EVM
	9.04
	EVM
	10.09
	EVM


[start RB position, allocated RB number]

Table 5 Proposed MPRWT for power class 1, BWchannel ≤ 200 MHz, FR2-1
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	256 QAM
	≤ 10
	≤ 9.5
	≤ 9.5

	CP-OFDM
	256QAM
	≤ 12
	≤ 12
	≤ 11.5

	Note: 256 QAM MPRWT requirements can be applied for operating band n256, n258, n259 and n261.



Table 6 Proposed MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	256 QAM
	≤ 11
	≤ 10
	≤ 11

	CP-OFDM
	256 QAM
	≤ 13.5
	≤ 12.5
	≤ 13.5

	Note: 256 QAM MPRWT requirements can be applied for operating band n256, n258, n259 and n261.



Table 7 Proposed MPRWT for power class 2, BWchannel ≤ 200 MHz, FR2-1
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	256 QAM
	≤ 9
	≤ 9

	CP-OFDM
	256 QAM
	≤ 11
	≤ 11

	Note: 256 QAM MPRWT requirements can be applied for operating band n256, n258, n259 and n261.



Table 8 Proposed MPRWT for power class 2, BWchannel = 400 MHz, FR2-1
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	256 QAM
	≤ 10.5
	≤ 10.5 

	CP-OFDM
	256 QAM
	≤ 12.5
	≤ 12.5

	Note: 256 QAM MPRWT requirements can be applied for operating band n256, n258, n259 and n261.



Proposal 1: Consider the provided MPR values for FR2-1 UL256QAM PC1 and PC2 as baseline.
Conclusion
In this contribution, we provide the initial MPR values for FR2-1 UL256QAM PC1 and PC2.

Proposal 1: Consider the provided MPR values for FR2-1 UL256QAM PC1 and PC2 as baseline.
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