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1.	Introduction
In RAN4#91, initial simulation assumptions have been made in order to start the study phase for the feasibility study of 256 QAM in FR2.  The following parameters have been considered as part of the results presented in this contribution.  The parameters are a subset of the overall agreed parameters captured in [1].

	Parameter 
	Value 

	Carrier frequency
	29 GHz (n257) and 39 GHz (n260)

	CBW
	50 MHz, 100MHz, 200MHz

	SCS
	60kHz, 120 kHz; 

	Allocated RBs
	Full allocation

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

	MCS
	64QAM: MCS 23, 24, 26, 28 in TS 38.214 Table 5.1.3.1-1
256QAM: MCS 21, 23, 25, 27 in TS 38.214 Table 5.1.3.1-2,
fixed MCSs

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

	Symbol type 
	CP-OFDM 

	HARQ 
	None 

	Antenna configuration
	Fading channel: 1x2 for Rank1 
Static channel: 1x2 for Rank1

	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

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

	Phase noise compensation
	Practical based on PTRS

	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)

	txEVM + rxEVM excluding phase noise for 256QAM
	txEVM: [1.0%-5.0%], rxEVM: [1.0%-5.0%]
Option 1: txEVM < rxEVM; Option 2: no restriction 

	Other parameters
	follow assumptions in 38.101-4 Section 7.2 for fading channels (e.g., case 2-6) and Section 7.5 for static channels



2.	Discussion
In this contribution, the first set of results are presented for the study phase of the 256 QAM in FR2.  As the simulation assumptions in the WF [1] show that there are many permutations and approaches that could be used to study if benefits exist for introducing a higher modulation in the millimetre wave frequencies in NR.  
As part of the study a companion paper [2] discusses further the complications on testability for this feature when it comes to receiver demodulation and the required SINR.  This contribution will not go into detail regarding receiver demodulation needs, but rather focus on the overall throughput that can be achieved.  Looking at the parameters, the higher order MCS (256 QAM MCS 25 and 27) are not presented here as initial results yielded little to no throughput.  Although, to keep ease in simulation time, HARQ was not applied and it may be possible to see more tangible throughput numbers.
The following results show the throughput performance at 256 QAM.
[image: ]
Figure 1: SCS 60 kHz, MCS 23
Comparably, when looking at 64 QAM throughput performance is better than 256 QAM when the expected EVM at transmitter and receiver is 5%.  The overall performance of 256 QAM at low SNR is rather sensitive to any added receiver and/or transmitter noise.  The fading channel conditions also provide some aspects to the results below.  Further simulations using HARQ could help this aspect; no link adaptation was simulated for this scenario.
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Figure 2: 256 QAM and 64 QAM throughput performance comparison
3.	Conclusions
In this paper, preliminary simulation results were presented.  The agreed list of simulation parameters were extensive and as such were not presented here.  However, the conclusion of this contribution shows that there is potential that this feature may not provide additional benefit to that of using the current highest modulation (64 QAM) defined in FR2.
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