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1. Introduction
In RAN4#92, we provided simulation results on static channel with antenna configuration 2x2 and Rank 2 [1]. During the meeting, feasibility of FR2 DL 256QAM was discussed based on evaluation results provided by various companies, however no consensus was reached.
In this contribution, we provide further link level and system level0 simulation results.
2.	Discussion
2.1	Link level simulation
Table 1 summarizes link level simulation assumption, based on the agreed simulation assumption [2].
Table 1: Simulation assumption for link level simulation
	Parameter
	Value

	Carrier frequency
	29 GHz (n257) 

	CBW
	100MHz

	SCS
	120 kHz

	Allocated RBs
	Full allocation

	Propagation
	AWGN
TDL-D  30ns delay spread, 35Hz Doppler frequency 

	MCS
	fixed MCSs
64QAM: MCS  24, 25, 26, 28
256QAM: MCS 21, 23, 25, 27

	Precoding
	Precoding configuration defined in 38.101-4 Section 7.2 for fading channels and Section 7.5 for static channel; random PMI

	Symbol type 
	CP-OFDM 

	HARQ 
	None

	Antenna configuration
	Fading channel: 2x2 for Rank2, Low correlation

	Channel estimation 
	Practical

	Receiver type
	MMSE

	PDSCH configuration
	Type A mapping, Start symbol 1, Duration 13 (for D slots)

	DMRS configuration
	Type 1, Single symbol, 1 additional DMRS

	PTRS configuration
	KPTRS : 2 (every 2 RBs), LPTRS : 1 (every 1 symbol)

	Phase noise compensation
	Ideal CPE compensation

	Phase noise model
	TR 38.803 model (in section 6.1.10 and section 6.1.11)
modelled Phase noise for TX and RX
Option a): PN model config1: example1 (BS) + example1(UE)



Figure 1 and 2 show link level simulation results for static and TDL-D channel respectively. 
Observation 1: From the link level simulation results on static and TDL-D channel with 2x2 and rank 2, FR2 DL 256QAM modulation has non negligible performance gain compared with 64QAM modulation.
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a) Tx EVM 0% and Rx EVM 0%						 b) Tx EVM 2% and Rx EVM 2%
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c) Tx EVM 3% and Rx EVM 3%
Figure 1: Link level simulation results on static channel





To be added



Figure 2: Link level simulation results on TDL-D channel
2.2	System level simulation
Table 2 summarizes the simulation assumption for system level simulation in this paper, based on TR 38.802 and modified for this study. 
Table 2: Simulation assumption for system level simulation
	Parameter
	Value

	Deployment
	Single macro layer, Hex. Grid

	ISD
	200m

	Carrier frequency
	28GHz (n257)

	CBW
	100MHz

	SCS
	120kHz

	Channel model
	TR38.901 UMi-Street canyon

	BS Tx power
	33 dBm

	Num. of beams
	64

	BS antenna config
	(M,N,P,Mg,Ng) = (8,16,2,1,1)
(dH,dV,dHg,dVg) = (0.5,0.5,NA,NA)λ

	BS antenna height
	10m

	UE antenna height
	1.5m (all outdoor)

	UE receiver NF
	13dB

	UE distribution
	3 users per TRP



Figure 3 shows system level simulation results. 
Observation 2: From the system level simulation results, DL SINR distribution is high enough to obtain a performance gain from 256QAM in FR2 UMi scenario.
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Figure 3: System level simulation results
2.3	Conclusion on feasibility study
From above observations, we can conclude that DL 256QAM in FR2 can provide certain system performance gain in realistic SNR. Therefore, we propose to introduce the requirement of FR2 DL 256QAM.
Regarding Tx EVM requirement for FR2 256QAM, the same required value as FR1 is sufficient for FR2 from simulation results. Therefore, we propose to define 3.5% as the core requirement for BS Tx EVM for 256QAM modulation.
Proposal 1: RAN4 conclude that FR2 DL 256QAM modulation has enough performance gain compared with 64QAM under the agreed evaluation assumption.
Proposal 2: Introduce RAN4 requirements for FR2 DL 256QAM modulation. 
Proposal 3: Define 3.5% as a core requirement for BS Tx EVM with 256QAM modulation in FR2.
3.	Conclusion
In this contribution, we provide simulation results for the feasibility study of FR2 DL 256QAM. The following observation and proposals are obtained.
Observation 1: From the system level simulation results, DL SINR distribution is high enough to obtain a performance gain from 256QAM in FR2 UMi scenario.
Observation 2: From the link level simulation results on static and TDL-D channel with 2x2 and rank 2, FR2 DL 256QAM modulation has non negligible performance gain compared with 64QAM modulation.

Proposal 1: RAN4 conclude that FR2 DL 256QAM modulation has enough performance gain compared with 64QAM under the agreed evaluation assumption.
Proposal 2: Introduce RAN4 requirements for FR2 DL 256QAM modulation. 
Proposal 3: Define 3.5% as a core requirement for BS Tx EVM with 256QAM modulation in FR2.
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