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1. Introduction
In recent RAN4 meetings, there were extensive discussions on feasibility of 256 QAM for FR2 [1-4]. However no consensus has been reached.
In this paper, we give our view on 256QAM for FR2 based on our simulation results.
2. Evaluation
2.1 Simulation assumptions
The simulation assumptions for performance comparison of 64QAM and 256QAM are given in Table 1.
Table 1 Simulation assumptions for EVM
	Parameter 
	Value 

	Carrier frequency
	30GHz

	CBW
	50MHz

	SCS
	60kHz

	Allocated RBs
	66 PRBs

	Propagation
	TDL-A, 30 ns delay spread
/TDL-D , 30 ns delay spread

	UE speed
	3 km/h

	Modulation
	64QAM/256QAM

	Coding rate 
	2/3

	Symbol type 
	CP-OFDM 

	HARQ 
	None 

	#antenna of BS 
	1 

	#antenna of UE
	1

	Channel estimation 
	practical 

	Receiver type
	MMSE

	CRC for TB 
	24bits for TB size > 3824
16bits for TB size ≤ 3824 

	CRC for CB 
	If more than 1 CB: 24bits 

	DMRS configuration
	1 symbol front loaded + 1 additional 
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	PTRS configuration
	KPTRS : 2 (PTRS every 2 RBs) 
LPTRS : 1 (all symbols with PTRS)

	Phase noise compensation
	Practical based on PTRS

	Phase noise model
	TR 38.803 model (section 6.1.10)
Only modelled Phase noise for TX

	txEVM + rxEVM
	0%+0%,  2%+2%,3.5%+3.5%


2.2 Simulation results
The power spectral density of phase noise model is shown in Figure1, and the time domain signal of modelled phase noise is shown in Figure2. 
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Figure1. The power spectral density of phase noise model
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Figure2.  The time domain signal of modeled phase noise
The EVM simulation results for performance comparison of 64QAM and 256QAM are shown in Figure3 (TDL-A) and Figure4 (TDL-D) below. From Figure 3 and Figure 4, 256QAM has very similar performance as 64QAM at 3.5% TX EVM and 3.5% RX EVM. To achieve obvious gain for 256QAM, both the TX EVM and RX EVM need to go further below 2%..  . However it is quite challenging to achieve such low EVM in FR2 for the time being. So we propose to specify up to 64QAM for FR2 in Rel-15 and further study 256QAM in later release. 
Proposal: 
RAN4 focus up to 64QAM modulation scheme for FR2 in Rel-15 and consider 256QAM in later 



releases.
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0% txEVM + 0% rxEVM - 256QAM (2/3)

0% txEVM + 0% rxEVM - 64QAM (2/3)

2% txEVM + 2% rxEVM - 256QAM (2/3)

2% txEVM + 2% rxEVM - 64QAM (2/3)

3.5% txEVM + 3.5% rxEVM - 256QAM (2/3)

3.5% txEVM + 3.5% rxEVM - 64QAM (2/3)

0% txEVM + 0% rxEVM - 256QAM (2/3) - noPN - noPTRS

0% txEVM + 0% rxEVM - 64QAM (2/3) - noPN - noPTRS


Figure3. performance comparison of 64QAM and 256QAM in TDL- A
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0% txEVM + 0% rxEVM - 256QAM (2/3)

0% txEVM + 0% rxEVM - 64QAM (2/3)

2% txEVM + 2% rxEVM - 256QAM (2/3)

2% txEVM + 2% rxEVM - 64QAM (2/3)

3.5% txEVM + 3.5% rxEVM - 256QAM (2/3)

3.5% txEVM + 3.5% rxEVM - 64QAM (2/3)

0% txEVM + 0% rxEVM - 256QAM (2/3) - noPN - noPTRS

0% txEVM + 0% rxEVM - 64QAM (2/3) - noPN - noPTRS


Figure4. performance comparison of 64QAM and 256QAM in TDL- D
3. Conclusion

This contribution presented our simulation results for 256QAM in FR2 and gave our proposal.
Proposal: 
RAN4 focus up to 64QAM modulation scheme for FR2 in Rel-15 and consider 256QAM in later 



releases.
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