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1 Introduction
New work item on 256QAM DL support for FR2 was approved in RAN#83 [1]. Several contributions were submitted to RAN4#91 on the analysis and simulations on 256QAM DL support in FR2. Simulation assumption was agreed in [2] for the feasibility study. Simulation results for TDL-D was provided in [4]
In the contribution, we provide additional simulation results for AWGN on 256QAM support for FR2.
2 Discussion

In [3] and [4], the link level simulation results for Rank 1 and Rank 2 were provided in Rel-15. Further simulation results are provided in the paper. The following simulation assumptions are used.
	Parameter 
	Value 

	Carrier frequency
	29 GHz (n257)

	CBW
	50 MHz

	SCS
	120 kHz

	Allocated RBs
	Full allocation

	Propagation
	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

	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 

	Antenna configuration
	Fading channel: 2x2 for Rank1 and 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
	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)

Option d): PN model config2: example2 (BS) + PN model config1: example1(UE)



	txEVM + rxEVM excluding phase noise for 256QAM
	txEVM: 1.0%-3.0%], rxEVM: 1.0%-3.0%



Results for AWGN channel:

Option d): PN model config2: example2 (BS) + PN model config1: example1(UE)
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Figure 2-1: simulation results (Option d PN model)
Option a): PN model config1: example1 (BS) + example1(UE)
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Figure 2-2: simulation results (Option a PN model)
3 Conclusion
In the contribution we provide additional simulation results on NR 256QAM support. 
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5.2.1.5
Results from Huawei [8]
Results for TDL-D channel with option d PN model are shown in Figure 5.2.1.5-1.
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Figure 5.2.1.5-1: simulation results (Option d PN model)

Results for TDL-D channel with option a PN model are shown in Figure 5.2.1.5-2.
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Figure 5.2.1.5-2: simulation results (Option a PN model)
Results for AWGN channel with option d PN model are shown in Figure 5.2.1.5-3.
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Figure 5.2.1.5-3: simulation results (Option d PN model)
Results for AWGN channel with option a PN model are shown in Figure 5.2.1.5-4.
[image: image11.png]450

400

350

300

250

Throughput Mbps
8
3
g

150

100

50

AWGN, FR2, CBW 50MHz,120kHz SCS, 2x2 Rank2

—#— 64QAMEVM 1%
—#— B4QAMEVM 2%
—#— 64QAMEVM 3%
—&— 2560AM,EVM 1%
—&— 2560AM,EVM 2%
5 2560AMEVM 3%

20

25

SNR(dB)

35



[image: image12.png]Throughput Mbps

AWGN, FR2, CBW 50MHz,120kHz SCS, 2x2 Rank1

250

50

—¥— 64QAMEVM 1%
—#— 64QAM EVM 2%
—#— 64QAM EVM 3%
—&— 256QAM,EVM 1%
—&— 2560AM,EVM 2%
— & 2560AM,EVM 3%

20 25
SNR(dB)

30 35




Figure 5.2.1.5-4: simulation results (Option a PN model)
From the simulation results, it is shown that support 256 QAM can provide significant performance gain over 64QAM where the UE is in good propagation condition. It is also found that the performance is more sensitive to RF impairment for 256 QAM
Observation 1: Support 256QAM can provide significant performance gain over 64QAM where the UE is in good propagation condition.
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