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1. Introduction
[bookmark: OLE_LINK2]In RAN 97 meeting, a revised WID [1] for NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 was approved, the objective for demodulation is:
UL 256QAM
· Specify the BS demodulation performance
In this contribution, we give some discussions on simulation assumption and initial simulation results for reference.
2. Discussion
2.1 Simulation assumption for FR2-1 UL 256QAM
With regard to waveform for demodulation requirements, CP-OFDM can be considered for UL 256QAM as DFT-s-OFDM waveform only investigates the demodulation performance of QPSK modulation with lower MCS which can be checked in TS 38.104[2].
With regard to MCS for demodulation requirements, TS 38.104 defines UL 256qam requirement for FR1 with a code rate of 682.5/1024 which corresponds to MCS20 in Table 5.1.3.1-2 in TS 38.214[3].
With regard to transmission layer and antenna configuration for demodulation requirements, 1Tx antenna configuration with 1 layer transmission is to be considered for FR2-1 UL 256qam. For Rx antenna configuration, 2Rx can be considered and other Rx antenna configuration such as 4Rx and 8Rx needs further discussion.
[bookmark: OLE_LINK17]With regard to mapping type for PUSCH, it can be found that only the requirements of type B mapping are defined for FR2, therefore it is preferred to only consider type B mapping with 10 OFDM symbols scheduled for UL 256QAM demodulation requirements.
With regard to channel model, TS 38.104 defines UL 64qam requirement with TDLA30-75 Low for FR2 in Table 11.2.2.1.2-1[3]. TDL-A with 35ns Doppler shift can be considered for FR2 UL 256qam performance.
With regard to DMRS configuration, both 1 and 1+1 DMRS can be considered just since FR2 64qam considers both. 
With regard to phase noise, the new phase noise models agreed for MPR evaluation can be considered[4]. 
With regard to SCS, 60kHz, 120kHz can be considered and 120kHz is preferred as 120kHz SCS is used for evaluation in RF session.
With regard to BW, 50MHz, 100MHz and 200MHz can be considered for performance evaluation as defined by FR2 64qam for these bandwidths.
Based on the above analysis, the parameters listed in table 2-1 can be considered for FR2-1 UL 256QAM demodulation requirements.
Table 2-1 Simulation assumption for PUSCH demodulation for 256QAM
	Parameter
	FR2-1

	Transform precoding
	Disabled

	Number of Tx
	1

	Number of Rx
	2

	Number of layers
	1

	Transmission scheme
	Identity matrix (TPMI index 0)

	DMRS type
	type 1

	Number of DMRS symbols
	1, 1+1

	symbols length
	10

	start symbol index
	0

	Time domain resource allocation type
	type B

	Frequency domain resource
	full RB allocation of the applicable BW 

	MCS index
	20 in table 5.1.3.1-2 in TS 38.214[3] (R=682.5/1024)

	Carrier frequency (GHz)
	30

	Propagation condition
	TDL-A  30ns delay spread, 35Hz Doppler frequency

	SCS and BW
	60kHz: 100MHz
120kHz: 100MHz

	PTRS
	Disabled,KPT-RS =2, LPT-RS =1

	Timing offset
	0

	Frequency offset
	0

	Code block group 
	Disabled

	Frequency hopping 
	Disabled

	Number of HARQ transmissions and RV sequence
	4 , {0,2,3,1}

	PN model for Tx and Rx
	Tx：New phase noise as agreed for MPR simulation
Rx: example 2 for BS in TR 38.803

	Testing metric
	SNR @70% of maximum throughput



Proposal 1: To consider the parameters in table 2-1 for FR2-1 UL 256QAM demodulation requirements.
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2.2 Simulation results
The following table shows the operating SNR based on the simulation assumption listed in table 2-1 and the throughput curves are shown in table A-1.
Table 2-2 Simulation results of PUSCH demodulation for 256QAM
	Mapping Type
	Channel
	SCS [kHz] /CBW [MHz]
	DMRS Config
	PTRS
	SNR(dB)

	Type B
	[bookmark: _GoBack]TDLA30-35Low
	120/100
	DMRS 1+1
	disabled
	18.5

	
	
	
	
	enabled
	19.6

	
	
	
	DMRS 1
	disabled
	18.6

	
	
	
	
	enabled
	21.0

	
	
	60/100
	DMRS 1+1

	disabled
	21.1

	
	
	
	
	enabled
	22.0

	
	
	
	DMRS 1
	disabled
	16.7

	
	
	
	
	enabled
	18.5



3. Conclusion
Based on the discussion, the following proposal is given:
Proposal 1: To consider the parameters in table 2-1 for FR2-1 UL 256QAM demodulation requirements.
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5. Annex
Table A-1 BS PUSCH demodulation for FR2-1 UL 256QAM
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