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Proposal
Incorporate the following text proposal in the downlink 1024QAM TR.

-----------------------------------------------------TP starts------------------------------------------------------------
<Unchanged parts are omitted>
[bookmark: _Toc490135393]5	Evaluation of 1024QAM
Editor’s note: This clause collects the evaluation results, specification impact, and summary of feasibility and performance benefit of introducing 1024QAM.

[bookmark: _Toc490135394]5.1	Evaluation results
Editor’s note: This sub-clause collects the evaluation results of 1024QAM. Simulation assumptions are captured in Annex A.
[bookmark: _Toc490135395]5.1.1 Crossover point
The evaluation results of crossover SNR are summarized in Table 5.1.1-1 and 5.1.1-2 for AWGN channel and TDL channels, respectively.
Table 5.1.1-1 Crossover point for AWGN channel
	Source
	Scenario
	EVM

	
	
	0% TX
0% RX
	1% TX
1% RX
	1.5% TX
1% RX
	2% Tx 1% Rx
	2% Tx 1.5% Rx
	2% TX
2% Rx
	2% TX
2.5% Rx
	2.5% TX
1% RX
	2.5% TX
2.5% RX
	3% TX
2% RX
	3% TX
3% RX

	Source 1
	TM3 2T2R, Fixed MCS, TBS=105528 (256QAM 0% TX and  0% RX EVM)
	25.8dB
	
	
	
	
	
	
	
	
	
	

	
	TM3 2T2R, Fixed MCS, TBS=119816 (256QAM 0% TX and 0% RX EVM)
	28.6dB
	
	
	
	
	
	
	
	
	
	

	
	TM3 2T2R, Fixed MCS, TBS=105528 (256QAM 3% TX and 0% RX EVM)
	-
	
	23.8dB
	26.3dB
	
	26.4dB
	
	27dB
	
	27.8dB
	27.8dB

	
	TM3 2T2R, Fixed MCS, TBS=119816 (256QAM 3% TX and 0% RX EVM)
	28.6
	
	29.2dB
	29.7dB
	
	30.7dB
	
	30.9
	
	32.8
	33.6

	
	TM3 2T2R, Fixed MCS, TBS=110136 (256QAM 0% TX and 0% RX EVM)
	26.8dB
	
	
	
	27.8dB
	28.8dB
	29.6dB
	
	30.4dB
	
	

	
	TM3 2T4R, Fixed MCS, TBS=110136 (256QAM 0% TX and 0% RX EVM)
	23.8dB
	
	
	
	
	
	
	
	
	
	

	
	TM3 2T8R, Fixed MCS, TBS=110136 (256QAM 0% TX and 0% RX EVM)
	20.8dB
	
	
	
	
	
	
	
	
	
	

	Source 3
	TM4 2T2R, Fixed MCS
	29.2dB
	29.4dB
	
	
	
	30.4dB
	
	
	
	
	33.0dB

	
	TM4 2T48, Fixed MCS
	23.2dB
	23.4dB
	
	
	
	24.0dB
	
	
	
	
	25.5dB

	Source 4
	TM3, 2T2R, Fixed MCS
	27dB
	28.5dB
	
	28.6dB
	
	
	
	
	
	
	




Table 5.1.1-2 Crossover point for TDL Channels
	Source
	Scenario
	
	EVM

	
	
	0% TX
0% RX
	1% TX
1% RX
	1.5% TX
1% RX
	2% TX
1.5% Rx
	2% TX
2% Rx
	2% TX
2.5% Rx
	2% TX
3% Rx
	2% TX
4% Rx
	2.5% TX
1.5% Rx
	2.5% TX
2% Rx
	2.5% TX
2.5% Rx
	2.5% TX
3% Rx
	2.5% TX
4% Rx
	3% Tx
0% Rx
	3% Tx
1.5% Rx
	3% Tx
2% Rx
	3% Tx
3% Rx
	3% Tx
4% Rx

	Source 1
	TDL-D, 10ns, 2T8R, TM9, 1layer, Fixed MCS, TBS=119816 (256QAM 3% TX and 0% RX EVM)
	28dB
	
	29.7dB
	31dB
	
	
	
	
	
	35.8dB
	
	
	
	38.2dB
	39dB
	
	
	

	
	TM4, 2 layers, TDL-A 10ns, 2T2R
	35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 2 layers, TDL-A 10ns, 2T4R
	28.3dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 2 layers, TDL-A 10ns, 2T8R
	23.3dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, TDL-C 10ns, 2T2R
	24.4dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, TDL-C 10ns, 2T4R
	21.2dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, TDL-C 10ns, 2T8R
	17.7dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM9, 1 layer, TDL-C 100ns,Open-loop, 2T2R
	29.0dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM9, 1 layer, TDL-C 100ns,Open-loop, 2T4R
	25.2dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM9, 1 layer, TDL-C 100ns,Open-loop, 2T8R
	21.2dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, 2T4R, TDL-A 10ns,
	21.2dB
	
	
	21.8dB
	21.9dB
	22dB
	
	
	21.9dB
	22.1dB
	22.6dB
	
	
	
	
	
	
	

	
	TM9, 1 layer, 2x4, TDL-C 100ns,
Open-loop
	25.2dB
	
	
	26.1dB
	26.2dB
	26.8dB
	
	
	27.1dB
	27.2dB
	27.7dB
	
	
	
	
	
	
	

	Source 2
	TDL-A 10ns, TM9 2T2R, Fixed MCS
	35dB
	
	
	
	
	
	
	
	
	
	
	
	
	42dB
	Not observed
	
	Not observed
	

	Source 3 
	TDL-B 10ns, 2T2R TM4,, Fixed MCS
	
	32.5dB
	
	
	35dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-B 10ns, TM4 2T8R, Fixed MCS
	
	23.3dB
	
	
	24dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-D, 100ns, TM4 2T2R,, Fixed MCS
	
	34dB
	
	
	36dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-D, 100ns, TM4 2T8R,, Fixed MCS
	
	24dB
	
	
	25dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-A 10ns, 2T4R TM4,, Fixed MCS
	
	
	
	~35dB
	~37dB
	
	
	
	~39dB
	
	
	
	
	
	
	
	
	

	
	TDL-A 10ns, 2T8R TM4,, Fixed MCS
	
	
	
	~28dB
	~29dB
	
	~30dB
	~32dB
	~30dB
	~31dB
	
	~33dB
	
	
	~39dB
	
	
	

	
	TDL-D 10ns, 2T4R TM4,, Fixed MCS
	
	
	
	~31dB
	~31.7dB
	
	~34dB
	
	~31.5dB
	~32dB
	
	~36dB
	
	
	~34dB
	~35dB
	
	

	
	TDL-D 10ns, 2T8R TM4,, Fixed MCS
	
	
	
	~25.2dB
	~25.5dB
	
	~26dB
	~27dB
	~26dB
	~26.6dB
	
	~27.1dB
	~28.2dB
	
	~27.6dB
	~28dB
	~29dB
	~30.7dB

	Source 4
	TDL-A 100ns, 2T2R, TM2, OLLA
	35.25dB
	37.43dB
	
	Not Observed
	Not Observed
	
	
	
	
	
	
	
	
	Not Observed
	Not Observed
	
	
	

	
	TDL-A 100ns, 2T4R, TM2, OLLA
	27.75dB
	29.53dB
	
	30.11dB
	30.97dB
	
	
	
	
	
	
	
	
	31.67dB
	33.43dB
	
	
	

	
	TDL-A 10ns, 2T2R, TM2, OLLA
	32.0dB
	32.75dB
	
	34.75dB
	38.16dB
	
	
	
	
	
	
	
	
	34.0dB
	37.62dB
	
	
	

	
	TDL-A 10ns, 2T4R, TM2, OLLA
	27.67dB
	27.93dB
	
	29.46dB
	30.2dB
	
	
	
	
	
	
	
	
	31.0dB
	32.45dB
	
	
	

	
	TDL-B 100ns, 2T2R, TM2, OLLA
	35.5dB
	38.21dB
	
	Not Observed
	Not Observed
	
	
	
	
	
	
	
	
	Not Observed
	Not Observed
	
	
	

	
	TDL-B 100ns, 2T4R, TM2, OLLA
	27.8dB
	28.5dB
	
	29.86dB
	30.66dB
	
	
	
	
	
	
	
	
	32.0dB
	33.92dB
	
	
	

	
	TDL-B 10ns, 2T2R, TM2, OLLA
	34.5dB
	35.95dB
	
	39.01dB
	Not Observed
	
	
	
	
	
	
	
	
	36.0dB
	Not Observed
	
	
	

	
	TDL-B 10ns, 2T4R, TM2, OLLA
	27.4dB
	27.93dB
	
	29.86dB
	30.66dB
	
	
	
	
	
	
	
	
	31.25dB
	32.81dB
	
	
	

	
	TDL-D 100ns, 2T2R, TM2, OLLA
	28.64dB
	29.36dB
	
	30.63dB
	31.62dB
	
	
	
	
	
	
	
	
	32.0dB
	33.92dB
	
	
	

	
	TDL-D 100ns, 2T4R, TM2, OLLA
	22.58dB
	23.09dB
	
	23.73dB
	23.91dB
	
	
	
	
	
	
	
	
	24.5dB
	24.79dB
	
	
	

	
	TDL-D 10ns, 2T2R, TM2, OLLA
	29.0dB
	29.73dB
	
	31.11dB
	32.22dB
	
	
	
	
	
	
	
	
	32.0dB
	33.92dB
	
	
	

	
	TDL-D 10ns, 2T4R, TM2, OLLA
	23.0dB
	23.09dB
	
	23.2dB
	23.36dB
	
	
	
	
	
	
	
	
	24.5dB
	24.79dB
	
	
	

	
	TDL-E 100ns, 2T2R, TM2, OLLA
	28.03dB
	28.48dB
	
	29.99dB
	30.82dB
	
	
	
	
	
	
	
	
	31.47dB
	33.14dB
	
	
	

	
	TDL-E 100ns, 2T4R, TM2, OLLA
	22.09dB
	22.32dB
	
	22.94dB
	23.09dB
	
	
	
	
	
	
	
	
	23.77dB
	24.01dB
	
	
	

	
	TDL-E 10ns, 2T2R, TM2, OLLA
	28.5dB
	29.16dB
	
	30.72dB
	31.73dB
	
	
	
	
	
	
	
	
	32.0dB
	33.92dB
	
	
	

	
	TDL-E 10ns, 2T4R, TM2, OLLA
	22.11dB
	22.35dB
	
	22.96dB
	23.11dB
	
	
	
	
	
	
	
	
	23.76dB
	24.0dB
	
	
	

	
	TDL-D Orth. LOS 100ns, 2T2R, TM2, OLLA
	28.43dB
	29.14dB
	
	31.24dB
	32.4dB
	
	
	
	
	
	
	
	
	33.12dB
	35.84dB
	
	
	

	
	TDL-D Orth. LOS 100ns, 2T4R, TM2, OLLA
	21.75dB
	25.35dB
	
	26.96dB
	27.36dB
	
	
	
	
	
	
	
	
	29.29dB
	30.21dB
	
	
	

	
	TDL-D Orth. LOS 10ns, 2T2R, TM2, OLLA
	28.43dB
	29.14dB
	
	31.26dB
	32.42dB
	
	
	
	
	
	
	
	
	33.14dB
	35.88dB
	
	
	

	
	TDL-D Orth. LOS 10ns, 2T4R, TM2, OLLA
	21.6dB
	25.14dB
	
	26.96dB
	27.36dB
	
	
	
	
	
	
	
	
	29.29dB
	30.21dB
	
	
	

	
	TDL-E Orth. LOS 100ns, 2T2R, TM2, OLLA
	28.75dB
	29.45dB
	
	31.27dB
	32.44dB
	
	
	
	
	
	
	
	
	33.17dB
	35.93dB
	
	
	

	
	TDL-E Orth. LOS 100ns, 2T4R, TM2, OLLA
	27.06dB
	27.34dB
	
	27.08dB
	27.49dB
	
	
	
	
	
	
	
	
	29.22dB
	30.13dB
	
	
	

	
	TDL-E Orth. LOS 10ns, 2T2R, TM2, OLLA
	28.6dB
	29.44dB
	
	31.26dB
	32.42dB
	
	
	
	
	
	
	
	
	33.17dB
	35.93dB
	
	
	

	
	TDL-E Orth. LOS 10ns, 2T4R, TM2, OLLA
	27.03dB
	27.36dB
	
	27.08dB
	27.49dB
	
	
	
	
	
	
	
	
	29.22dB
	30.13dB
	
	
	



[bookmark: _Toc490135396]5.1.2 Throughput gain
The evaluation results of throughput gain for 1024QAM are summarized in Table 5.1.2-1 and 5.1.2-2 for AWGN channel and TDL channels, respectively.
Table 5.1.2-1 Throughput gain for AWGN channel
	Source
	Scenario
	EVM

	
	
	0% TX, 
0% RX
	1% TX, 
1% RX
	1.5% TX, 
1% RX
	2% TX, 
1.5% RX
	2% TX, 
2% RX
	2% TX, 
2.5% RX
	2.5% TX, 
2% RX
	2.5% TX, 
2.5% RX
	3% TX, 3%RX

	Source 1
	Fixed MCS, TM3, 2T2R, TBS=119816
	22.14% @30dB, 
22.4% @30dB35dB
	21.39% @30dB,
 22.4% @35dB
	19.0% @30dB,
  22.4% @35dB
	12.5% @30dB,
  22% @35dB
	-38.8% @30dB,
 22.3% @35dB
	12.2% @30dB,
  20.4% @35dB
	38.8%@30dB, 22.2% @35dB
	-8.3% @30dB,
12.5% @35dB
	-38.8% @30dB 22.9% @35dB

	
	Fixed MCS, TM3, 2T2R, TBS=105528
	7.8% @30dB,
 7.8% @35dB
	7.8% @30dB, 
7.8% @35dB
	7.8% @30dB, 
7.8% @35dB
	
	7.8% @30dB, 
7.8% @35dB
	
	7.8%  @30dB, 7.8%  @35dB
	
	7.7%  @30dB, 7.8%  @35dB


	
	Fixed MCS, TM3, 2T4R, TBS=119816
	22.4% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	

	
	Fixed MCS, TM3, 2T8R, TBS=119816
	22.4% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	

	Source 3Note 1
	 TM4, 2T2R, Fixed MCS
	4.2%@30dB
	4.2% @30dB
	
	
	4.2%@31dB
	
	
	
	4.2% @34dB

	
	TM4, 2T8R, Fixed MCS
	4.2% @24dB
	4.2%@24dB
	
	
	4.2%@25dB
	
	
	
	4.2%@28dB

	Source 4
	TM3, 2T2R, Fixed MCS
	7.8%@30dB
22.2%@35dB
	7.3%@30dB
21.6%@35dB
	
	
	6.2%@30dB
17.5%@30dB
	
	
	
	


Note 1: The coding rate is 0.745 for 1024QAM, and 0.9 for 256QAM.


Table 5.1.2-2 Throughput gain for TDL channels
	Source
	Scenario
	EVM

	
	
	0% TX, 
0% RX
	1% TX, 
1% RX
	1.5% TX,
1% RX
	2% Tx, 1.5%Rx
	2% TX, 
2% RX
	2% TX, 
2.5% RX
	2% TX, 
3% RX
	2% TX, 
4% RX
	2.5% TX, 
1.5% RX
	2.5% TX, 
2% RX
	2.5% TX, 
2.5% RX
	2.5% TX, 
3% RX
	2.5% TX, 
4% RX
	3%TX, 0%RX
	3% TX,
1.5% RX
	3% TX,
2% RX
	3% TX, 3%RX
	3% TX, 4%RX

	Source 1
	TDL-D, 10ns, 2T8R, TM9, 1layer,Fixed MCS ( TBS=119816)
	13.7%@30dB, 22.4%@35dB
	0.2%@30dB, 20.4%@35dB 
	12.5%@35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-A, 10ns, 2T8R, TM4, Fixed MCS ( TBS=119816 )
	22.4%@30dB, 22.4%@35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-C, 100ns, 2T2R, 1layer,TM9, Fixed MCS (  TBS=105528 )
	7.7%@30dB 7.8%@35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-C, 100ns, 2T2R, 1layer,TM9, Fixed MCS ( TBS=119816)
	-25.1%@30dB 17.4%@35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-C, 100ns, 2T4R, 1layer,TM9, Fixed MCS ( TBS=105528)
	7.8%@30dB, 7.8%@35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-C, 100ns, 2T4R, 1layer,TM9, Fixed MCS ( TBS=119816 )
	22.1%@30dB, 22.4%@35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 2 layers, TDL-A 10ns, 2T2R
	-2% @30dB, 
0% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 2 layers, TDL-A 10ns, 2T4R
	6.6% @30dB, 
21% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 2 layers, TDL-A 10ns, 2T8R
	22.4% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, TDL-C 10ns, 2T2R
	20.1% @30dB, 
22.2% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, TDL-C 10ns, 2T4R
	22.4% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, TDL-C 10ns, 2T8R
	22.4% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM9, 1 layer, TDL-C 100ns,Open-loop, 2T2R
	6% @30dB, 
16.6% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM9, 1 layer, TDL-C 100ns,Open-loop, 2T4R
	22.1% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM9, 1 layer, TDL-C 100ns,Open-loop, 2T8R
	22.4% @30dB, 
22.4% @35dB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TM4, 1 layers, 2T4R, TDL-A 10ns,
	22.4% @30dB, 
22.4% @35dB
	
	
	22.4% @30dB, 
22.4% @35dB
	22.4% @30dB, 
22.4% @35dB
	22.3% @30dB, 
22.4% @35dB
	
	
	22.3% @30dB, 
22.4% @35dB
	22.1% @30dB, 
22.4% @35dB
	22.1% @30dB, 
22.3% @35dB
	
	
	
	
	
	
	

	
	TM9, 1 layer, 2x4, TDL-C 100ns,
Open-loop
	22.1% @30dB, 
22.4% @35dB
	
	
	12.5% @30dB, 
21.9% @35dB
	12.5% @30dB, 
21% @35dB
	12.4% @30dB, 
17.9% @35dB
	
	
	12.5% @30dB, 
16.8% @35dB
	12.4% @30dB, 
12.5% @35dB
	11.7% @30dB, 
12.5% @35dB
	
	
	
	
	
	
	

	Source 2
	TDL-A 10ns, TM9 2T2R, Fixed MCS
	23%@45dB
	
	
	
	
	
	
	
	
	
	
	
	
	6%@50dB
	0%@50dB
	
	-8%@50dB
	

	Source 3Note1
	TDL-B, 10ns, 2T2R, TM4, Fixed MCS
	
	4.2%@44dB

	
	
	4.2% @46dB

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-B, 10ns, 2T8R, TM4, Fixed MCS
	
	4.2%@25dB
	
	
	4.2%@26dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-D, 100ns, 2T2R, TM4, Fixed MCS
	
	4.2%@44dB

	
	
	4.2% @46dB

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-D, 100ns, 2T8R, TM4, Fixed MCS
	
	4.2%@25dB
	
	
	4.2%@26dB
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	TDL-A 10ns, 2T4R TM4,, Fixed MCS
	
	
	
	5.86%@40dB
	4.04%@40dB
	
	
	
	0.23%@40dB
	
	
	
	
	
	
	
	
	

	
	TDL-A 10ns, 2T8R TM4,, Fixed MCS
	
	
	
	8.14%@40dB
	7.84%@40dB
	
	5.54%@40dB
	3.05%@40dB
	6.97%@40dB
	6.64%@40dB
	
	3.89%@40dB
	
	
	0.59%@40dB
	
	
	

	
	TDL-D 10ns, 2T4R TM4,, Fixed MCS
	
	
	
	11.7%@40dB
	10.7%@40dB
	
	4.35%@40dB
	
	11.3%@40dB
	9.6%@40dB
	
	1.2%@40dB
	
	
	6.2%@40dB
	1.8%@40dB
	
	

	
	TDL-D 10ns, 2T8R TM4,, Fixed MCS
	
	
	
	12.5%@40dB
	12.5%@40dB
	
	12.5%@40dB
	12.5%@40dB
	12.5%@40dB
	12.5%@40dB
	
	12.5%@40dB
	12.5%@40dB
	
	12.5%@40dB
	12.5%@40dB
	12.4%@40dB
	11.3%@40dB

	Source 4
	TDL-A 100ns, 2T2R, TM2, OLLA
	-2.0% @30dB
-1.0% @35dB
	-1.0% @30dB
-0.0% @35dB
	
	-1.0% @30dB
0.0% @35dB
	-1.0% @30dB
-0.0% @35dB
	
	
	
	
	
	
	
	
	-1.0% @30dB
-1.0% @35dB
	-1.0% @30dB
-0.0% @35dB
	
	
	

	
	TDL-A 100ns, 2T4R, TM2, OLLA
	9.0% @30dB
22.0% @35dB
	4.0% @30dB
21.0% @35dB
	
	-0.0% @30dB
12.0% @35dB
	-2.0% @30dB
7.0% @35dB
	
	
	
	
	
	
	
	
	-3.0% @30dB
7.0% @35dB
	-4.0% @30dB
2.0% @35dB
	
	
	

	
	TDL-A 10ns, 2T2R, TM2, OLLA
	-2.0% @30dB
1.0% @35dB
	-2.0% @30dB
2.0% @35dB
	
	-2.0% @30dB
0.0% @35dB
	-2.0% @30dB
-2.0% @35dB
	
	
	
	
	
	
	
	
	-2.0% @30dB
1.0% @35dB
	-2.0% @30dB
-1.0% @35dB
	
	
	

	
	TDL-A 10ns, 2T4R, TM2, OLLA
	8.0% @30dB
20.0% @35dB
	5.0% @30dB
17.0% @35dB
	
	1.0% @30dB
11.0% @35dB
	-0.0% @30dB
7.0% @35dB
	
	
	
	
	
	
	
	
	-1.0% @30dB
8.0% @35dB
	-2.0% @30dB
3.0% @35dB
	
	
	

	
	TDL-B 100ns, 2T2R, TM2, OLLA
	-2.0% @30dB
-1.0% @35dB
	-1.0% @30dB
-1.0% @35dB
	
	-1.0% @30dB
-1.0% @35dB
	-0.0% @30dB
-2.0% @35dB
	
	
	
	
	
	
	
	
	-1.0% @30dB
-1.0% @35dB
	-1.0% @30dB
-2.0% @35dB
	
	
	

	
	TDL-B 100ns, 2T4R, TM2, OLLA
	10.0% @30dB
22.0% @35dB
	6.0% @30dB
22.0% @35dB
	
	0.0% @30dB
15.0% @35dB
	-2.0% @30dB
8.0% @35dB
	
	
	
	
	
	
	
	
	-4.0% @30dB
8.0% @35dB
	-4.0% @30dB
1.0% @35dB
	
	
	

	
	TDL-B 10ns, 2T2R, TM2, OLLA
	-2.0% @30dB
1.0% @35dB
	-2.0% @30dB
-1.0% @35dB
	
	-2.0% @30dB
-2.0% @35dB
	-2.0% @30dB
-3.0% @35dB
	
	
	
	
	
	
	
	
	-2.0% @30dB
-1.0% @35dB
	-2.0% @30dB
-2.0% @35dB
	
	
	

	
	TDL-B 10ns, 2T4R, TM2, OLLA
	8.0% @30dB
22.0% @35dB
	6.0% @30dB
20.0% @35dB
	
	0.0% @30dB
11.0% @35dB
	-0.0% @30dB
7.0% @35dB
	
	
	
	
	
	
	
	
	-1.0% @30dB
8.0% @35dB
	-2.0% @30dB
3.0% @35dB
	
	
	

	
	TDL-D 100ns, 2T2R, TM2, OLLA
	3.0% @30dB
9.0% @35dB
	1.0% @30dB
8.0% @35dB
	
	-1.0% @30dB
5.0% @35dB
	-2.0% @30dB
3.0% @35dB
	
	
	
	
	
	
	
	
	-2.0% @30dB
4.0% @35dB
	-2.0% @30dB
1.0% @35dB
	
	
	

	
	TDL-D 100ns, 2T4R, TM2, OLLA
	13.0% @30dB
11.0% @35dB
	13.0% @30dB
12.0% @35dB
	
	12.0% @30dB
13.0% @35dB
	11.0% @30dB
13.0% @35dB
	
	
	
	
	
	
	
	
	8.0% @30dB
12.0% @35dB
	7.0% @30dB
12.0% @35dB
	
	
	

	
	TDL-D 10ns, 2T2R, TM2, OLLA
	2.0% @30dB
8.0% @35dB
	1.0% @30dB
7.0% @35dB
	
	-0.0% @30dB
5.0% @35dB
	-1.0% @30dB
3.0% @35dB
	
	
	
	
	
	
	
	
	-1.0% @30dB
4.0% @35dB
	-2.0% @30dB
1.0% @35dB
	
	
	

	
	TDL-D 10ns, 2T4R, TM2, OLLA
	13.0% @30dB
11.0% @35dB
	13.0% @30dB
12.0% @35dB
	
	12.0% @30dB
13.0% @35dB
	11.0% @30dB
13.0% @35dB
	
	
	
	
	
	
	
	
	8.0% @30dB
12.0% @35dB
	6.0% @30dB
12.0% @35dB
	
	
	

	
	TDL-E 100ns, 2T2R, TM2, OLLA
	6.0% @30dB
14.0% @35dB
	4.0% @30dB
11.0% @35dB
	
	0.0% @30dB
8.0% @35dB
	-2.0% @30dB
6.0% @35dB
	
	
	
	
	
	
	
	
	-3.0% @30dB
8.0% @35dB
	-4.0% @30dB
3.0% @35dB
	
	
	

	
	TDL-E 100ns, 2T4R, TM2, OLLA
	17.0% @30dB
16.0% @35dB
	16.0% @30dB
17.0% @35dB
	
	15.0% @30dB
15.0% @35dB
	15.0% @30dB
15.0% @35dB
	
	
	
	
	
	
	
	
	12.0% @30dB
16.0% @35dB
	8.0% @30dB
15.0% @35dB
	
	
	

	
	TDL-E 10ns, 2T2R, TM2, OLLA
	3.0% @30dB
13.0% @35dB
	2.0% @30dB
9.0% @35dB
	
	-2.0% @30dB
6.0% @35dB
	-6.0% @30dB
4.0% @35dB
	
	
	
	
	
	
	
	
	-7.0% @30dB
7.0% @35dB
	-12.0% @30dB
2.0% @35dB
	
	
	

	
	TDL-E 10ns, 2T4R, TM2, OLLA
	17.0% @30dB
16.0% @35dB
	16.0% @30dB
16.0% @35dB
	
	16.0% @30dB
16.0% @35dB
	15.0% @30dB
16.0% @35dB
	
	
	
	
	
	
	
	
	13.0% @30dB
15.0% @35dB
	9.0% @30dB
14.0% @35dB
	
	
	

	
	TDL-D Orth. LOS 100ns, 2T2R, TM2, OLLA
	10.0% @30dB
22.0% @35dB
	4.0% @30dB
22.0% @35dB
	
	-2.0% @30dB
17.0% @35dB
	-3.0% @30dB
8.0% @35dB
	
	
	
	
	
	
	
	
	-3.0% @30dB
11.0% @35dB
	-4.0% @30dB
-1.0% @35dB
	
	
	

	
	TDL-D Orth. LOS 100ns, 2T4R, TM2, OLLA
	22.0% @30dB
22.0% @35dB
	21.0% @30dB
22.0% @35dB
	
	8.0% @30dB
22.0% @35dB
	6.0% @30dB
21.0% @35dB
	
	
	
	
	
	
	
	
	3.0% @30dB
20.0% @35dB
	-1.0% @30dB
7.0% @35dB
	
	
	

	
	TDL-D Orth. LOS 10ns, 2T2R, TM2, OLLA
	9.0% @30dB
22.0% @35dB
	4.0% @30dB
22.0% @35dB
	
	-2.0% @30dB
17.0% @35dB
	-3.0% @30dB
8.0% @35dB
	
	
	
	
	
	
	
	
	-3.0% @30dB
10.0% @35dB
	-4.0% @30dB
-1.0% @35dB
	
	
	

	
	TDL-D Orth. LOS 10ns, 2T4R, TM2, OLLA
	22.0% @30dB
22.0% @35dB
	21.0% @30dB
22.0% @35dB
	
	8.0% @30dB
22.0% @35dB
	6.0% @30dB
21.0% @35dB
	
	
	
	
	
	
	
	
	3.0% @30dB
20.0% @35dB
	-1.0% @30dB
7.0% @35dB
	
	
	

	
	TDL-E Orth. LOS 100ns, 2T2R, TM2, OLLA
	19.0% @30dB
22.0% @35dB
	8.0% @30dB
22.0% @35dB
	
	-2.0% @30dB
21.0% @35dB
	-2.0% @30dB
14.0% @35dB
	
	
	
	
	
	
	
	
	-2.0% @30dB
19.0% @35dB
	-2.0% @30dB
-1.0% @35dB
	
	
	

	
	TDL-E Orth. LOS 100ns, 2T4R, TM2, OLLA
	22.0% @30dB
22.0% @35dB
	21.0% @30dB
22.0% @35dB
	
	7.0% @30dB
22.0% @35dB
	5.0% @30dB
22.0% @35dB
	
	
	
	
	
	
	
	
	4.0% @30dB
20.0% @35dB
	-1.0% @30dB
6.0% @35dB
	
	
	

	
	TDL-E Orth. LOS 10ns, 2T2R, TM2, OLLA
	19.0% @30dB
22.0% @35dB
	8.0% @30dB
22.0% @35dB
	
	-2.0% @30dB
21.0% @35dB
	-2.0% @30dB
15.0% @35dB
	
	
	
	
	
	
	
	
	-2.0% @30dB
19.0% @35dB
	-2.0% @30dB
-1.0% @35dB
	
	
	

	
	TDL-E Orth. LOS 10ns, 2T4R, TM2, OLLA
	22.0% @30dB
22.0% @35dB
	21.0% @30dB
22.0% @35dB
	
	7.0% @30dB
22.0% @35dB
	5.0% @30dB
21.0% @35dB
	
	
	
	
	
	
	
	
	4.0% @30dB
20.0% @35dB
	-1.0% @30dB
6.0% @35dB
	
	
	


Note 1: The coding rate is 0.745 for 1024QAM, and 0.9 for 256QAM.

[bookmark: _Toc490135397]5.2	Specification impact
Editor’s note: This sub-clause collects the specification impact of introducing 1024QAM in LTE downlink.
[bookmark: _Toc490135398]5.3	Summary of findings
Editor’s note: This sub-clause summarizes the feasibility and performance benefit of 1024QAM for DL channels.
Based on the evaluation results in section 5.1, the following are observed:
· With increased number of receiving antennas, the crossover SNR is decreased.
· With increased TX/RX EVM, the crossover SNR is increased.
· The gains provided by 1024QAM are higher in scenarios with LOS component.
· The crossover SNR is lower for scenarios with LOS component.
· For 2T2R under TDL-A/B channel, 1024QAM provides performance gain of 3%~10% at 40dB for TX EVM less than or equal to 2%.
· For 2T4R under TDL-A/B channel, 1024QAM provides performance gain of 10%~22% at 35dB for TX EVM less than or equal to 2%.
· For 2T8R under TDL-B/D channel, 1024QAM starts to provide performance gain at 24~28dB for TX EVM less than or equal to 2%.
· For 2T2R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gain of 0-11% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T4R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gains of 11-16% at 30dB SNR for TX EVM less than or equal to 2%
· For 2T2R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 0-19% at 30dB SNR for Tx EVM less than or equal to 2% 
· For 2T4R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 8-22% at 30dB SNR  for Tx EVM less than or equal to 2% 
· For 2T2R and 2T4R TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gains of 16-22% gain at 35dB SNR
· For 2T8R TDL-D channel, 1024QAM provides performance gains of 12.8%~21% at 35dB SNR for TX EVM less than or equal to 2%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,1.5}%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,3}%
· For 2T2R TDL-A, 1024QAM, the peak spectral efficiency of 1024QAM has not been observed for {3,1.5}% Tx/Rx
· For 2.5% TX EVM, 1024QAM can provide 0.23%~22% throughput gain for TDL channels.



-----------------------------------------------------TP ends------------------------------------------------------------
[bookmark: _Ref410224328][bookmark: _Ref367787843][bookmark: _Ref383190669][bookmark: _Ref409773167][bookmark: _Ref418682897]

