[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 108bis                            R4-2315563
Xiamen, China, October 09 – October 13, 2023
Source:        ZTE Corporation
Title:           Discussion on FR2-1 UL 256QAM
Agenda Item:   5.6.2
Document for:  Approval
1. Introduction
[bookmark: OLE_LINK2]The MPR values for FR2 UL 256QAM is still a remaining issue in RAN4#108 meeting. In this contribution, we provide some updated MPR simulation results for FR2-1 256QAM DFT-s-OFDM and CP-OFDM according to the agreements on IQ image and PT-RS configurations in RAN4#108 meeting[1].
2. Discussion
[bookmark: OLE_LINK32][bookmark: OLE_LINK17]In RAN4#108 meeting, it was agreed that -25dB IQ image and -25dBc carrier leakage are too high for UL 256QAM. The IQ image and carrier leakage shall be better than -36dB and -36dBc, respectively, for UE to support UL 256QAM[1]. Our simulation results in [2] also shown the impact of IQ image especially for central RB allocations which would cause large MPR values. Therefore, we update our simulation with better IQ image and carrier leakage value assumption, which are approximately -38dB IQ image and -38dBc carrier leakage. Besides, based on the conclusions in [1], neither DFT-s-OFDM nor CP-OFDM configures PT-RS. 
[bookmark: OLE_LINK3]Except the above assumption updates for IQ image, carrier leakage and PT-RS, the other assumptions in [3] are kept which are from TR38.891.
[bookmark: OLE_LINK34][bookmark: OLE_LINK16]The updates for MPR simulation results for 29GHz PC1 100MHz 256QAM DFT-s-OFDM and CP-OFDM are shown in Fig 2-1.
[image: ][image: ]
[bookmark: OLE_LINK13]Fig 2-1  29GHz PC1 MPR for 256QAM 100MHz, DFT-s-OFDM(Left) and CP-OFDM (Right)
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]The EVM budget for the 64RB0 is provided in Table 2-1.
Table 2-1  EVM budget for PC1 256QAM 100MHz, DFT-s-OFDM, 64RB0
	Tx EVM contributor
	EVM (%)

	Phase Noise+IQ Imbalance
	3.03

	PA Non-linearity & Transmitter
	1.83

	Total
	3.50


The MPR simulation results for 29GHz PC1 400MHz 256QAM DFT-s-OFDM and CP-OFDM are shown in Fig 2-2.
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Fig 2-2  29GHz PC1 MPR for 256QAM 400MHz, DFT-s-OFDM(Left) and CP-OFDM (Right)
Therefore, the MPR requirements for 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM are proposed as follows.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Proposal 1: 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM MPR requirements are proposed:
Table 2-2  MPR requirements for 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM (BWchannel ≤ 200 MHz)
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	≤7.5
	≤ 7.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	≤ 10.5
	≤ 10.5
	≤ 10.5


Table 2-3  MPR requirements for 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM (BWchannel = 400 MHz)
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	
	256QAM
	≤7.5
	≤ 7.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	
	256QAM
	≤ 10.5
	≤ 10.5
	≤ 10.5



3. Conclusion
Based on the simulation results and discussion, the following proposal is given:
Proposal 1: 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM MPR requirements are proposed:
Table 2-2 MPR requirements for 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM (BWchannel ≤ 200 MHz)
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	≤7.5
	≤ 7.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	≤ 10.5
	≤ 10.5
	≤ 10.5


Table 2-3 MPR requirements for 29GHz PC1 256QAM DFT-s-OFDM and CP-OFDM (BWchannel = 400 MHz)
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	
	256QAM
	≤7.5
	≤ 7.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	
	256QAM
	≤ 10.5
	≤ 10.5
	≤ 10.5



4. Reference 
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