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1.	Introduction
[bookmark: _GoBack]Revision of R4-1911801 to remove conclusion section based on online discussion to separate conclusion section in separate TP.
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[Start of Text Proposal]
5.2.1	Link level simulation
Link level simulation is targeted as mainstream way to evaluate if FR2 256QAM can achieve benefit by comparing to 64QAM. The simulation results from companies are listed as below.
5.2.1.1	Simulation assumptions
[Unchanged text]
Table 5.2.1.1-2 link level simulation assumptions down-selected by companies
	Parameter 
	CTC[5]
	Nokia[6]
	Docomo[7]
	Huawei[8]
	Ericsson[9]
	CATT[10]
	Intel[11]
	Qualcomm[12]

	Carrier frequency
	29 GHz
	29 GHz
	29 GHz
	29 GHz
	
	29 GHz
	
	

	CBW
	50MHz
	100MHz
	100MHz
	50MHz
	50 MHz
	50MHz
	50MHz
	100MHz

	SCS
	120kHz
	60kHz
	120kHz
	120kHz
	60kHz
	60kHz
	60kHz
	120kHz

	Allocated RBs
	
	
	
	
	
	
	
	

	Propagation
	TDL-A
	
	
	
	
	
	
	
	

	
	TDL-D
	
	
	
	
	
	
	
	

	
	Static
	
	
	
	
	
	
	
	

	MCS
	64QAM
	28
	26,28
	24,25,26,28
	23,24,26,28
	23,24,26,28
	23
	23,24,26,28
	26,27,28

	
	256QAM
	27
	21,23
	21,23,25,27
	21,23,25,27
	21,23,25,27
	21
	21,23,25,27
	20,21,22

	Precoding
	
	　
	
	
	
	
	
	

	Symbol type 
	
	
	
	
	
	
	
	

	HARQ 
	None  
	None  
	8
	
	None  
	8
	8
	8

	Antenna configuration
	Fading
	2x2 for Rank1
	2x2 for Rank1
	
	
	1x2, 2x2 for Rank1
	2x2 for Rank1
	
	2x2 for Rank2

	
	Static
	
	
	2x2 for Rank2
	
	1x2 for Rank1
	1x2 for Rank1
	
	2x2 for Rank2

	Channel estimation 
	
	
	
	
	
	
	
	

	Receiver type
	
	
	
	
	
	
	
	

	PDSCH configuration
	
	
	
	
	
	
	
	

	DMRS configuration
	
	
	
	
	No additional
	
	
	

	PTRS configuration
	None  
	
	
	
	
	
	
	

	Phase noise compensation
	None  
	
	Ideal
	
	
	
	
	

	Phase noise model
	Option a)
	
	
	
	
	
	
	
	

	
	Option b)
	
	
	
	
	
	
	
	

	
	Option c)
	
	
	
	
	
	
	
	

	
	Option d)
	
	
	
	
	
	
	
	

	
	Option e)
	
	
	
	
	
	
	
	example1BS+example2UE
internal PN model

	txEVM + rxEVM excluding phase noise for 256QAM
	Tx+Rx: 3%, 4%
	txEVM: 3%, 
rxEVM: 3%
	txEVM: 0%, 3%, 
rxEVM: 0%, 3%
	txEVM: 1%-3%, 
rxEVM: 1%-3%
	
	
	txEVM: 1%-3%, 
rxEVM: 1%-3%
	Tx:3%
Rx:internal

	Other parameters
	
	
	
	
	
	
	
	

	Note: The symbol of  means selecting the parameters corresponding to table 5.2.1.1-1.



[Unchanged text]

[bookmark: _Toc12543670]5.2.2	Simulation results
5.2.1.6	Results from company E [9] (E///)

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.  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 in a TDL-A channel.
[image: ]
Figure 5.2.1.6-1: 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.
[image: ]
Figure 5.2.1.6-2: 256 QAM and 64 QAM throughput performance comparison
The following are results simulated at 29 GHz with TDL-D channel model with 256 QAM link adaptation with CPE compensation.  The link adaptation adjusted different MCS specified in the simulation assumptions and HARQ of 8.  On the left is 64 QAM with 8% while figure on the right hand side is 256 QAM with 3% EVM.  To observe a gain in throughput towards a single user, a SNR of >22 dB is needed for the case of studying TLD-D channel conditions; a slightly lower expected SNR needed compared to that of TDL-A as shown in previous 2 figures.
[image: ]

Figure 5.2.1.6-3: 64 QAM and 256 QAM throughput performance comparison in LOS scenario (TDL-D)

[End of Text Proposal]
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256QAM MCS 21 without CPE compensation

256 QAM MCS 21 CPE compensation enabled

64 QAM MCS 23 without CPE compensation

64 QAM MCS 23 CPE compensation enabled
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mcs_indices = [23 24 26 28], 64 QAM

mcs_indices = [21 23 25 27], 256 QAM


