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1. Introduction
In RAN#75 a new work item [1] “Enhancements for high capacity stationary wireless link and introduction of 1024 QAM” was approved. One of the objectives of the work item is to evaluate and, if benefits are shown, define 1024 QAM modulation for 1024 QAM. 
The following simulation assumptions were agreed in RAN1#88b:

	Channel model 
	AWGN, TDL with delay spread of {10, 100}ns

	Doppler 
	5Hz

	Bandwidth
	20 MHz

	Tx EVM 
	Between 0-[3]% 

	Rx EVM 
	Between 0-[3]% 

	Number of tx/rx antennas 
	2T2R, 2T4R, 2T8R, 8T8R (optional) 

	Transmission modes 
	TM3 for open loop
TM4 for closed loop 
TM9/10

	Format of reported results 
	1. Crossover SNR between 256QAM and 1024QAM
1. Throughput gain at [30]dB and [35]dB SNR 

	Modulation mapping 
	Gray mapping (described in R1-1705007) 

	Link adaptation scheme 
	AMC (companies to provide details on the selected scheme)

	Channel estimation 
	Realistic 

	Antenna correlation (Tx and Rx) 
	Uncorrelated 



In this contribution we present evaluation results for 1024 QAM based on these simulation assumptions.
2. 1024 QAM modulation and MCS/TBS table
1024QAM gray coding is an extension of the current 256QAM, for which the octuplet of bits  is mapped to:



Table, shows the gray coding of 1024QAM for either I or Q dimension.




Table 1 Gray coding of 1024QAM in one dimension
	Gray code 
	Lattice point (ignoring the scaling factor of 1)

	Gray code 
	Lattice point (ignoring the scaling factor of 1)


	01111
	31
	11111
	-31

	01110
	29
	11110
	-29

	01100
	27
	11100
	-27

	01101
	25
	11101
	-25

	01001
	23
	11001
	23

	01000
	21
	11000
	-21

	01010
	19
	11010
	-19

	01011
	17
	11011
	-17

	00011
	15
	10011
	-15

	00010
	13
	10010
	-13

	00000
	11
	10000
	-11

	00001
	9
	10001
	-9

	00101
	7
	10101
	-7

	00100
	5
	10100
	-5

	00110
	3
	10110
	-3

	00111
	1
	10111
	-1



[image: ]A plot of the constellation points for 1024QAM s shown in Figure 1.Figure 1 Constellation for 1024 QAM

2.1. CQI table for 1024QAM
The CQI table for 1024QAM mode of operation is obtained by modifying the current CQI table. Two entries of the new CQI table are added for 1024QAM modulation and 2 legacy QPSK entries are removed. The CQI indices are ordered according to their spectral efficiencies. Table 2 indicates the CQI table applied for 1024QAM.	

Table 2 Proposed 1024QAM CQI table
	CQI index
	Modulation
	Code rate × 1024
	Efficiency
	MCS

	0
	Out of range
	0

	1
	QPSK
	449
	0.8770
	2

	2
	16QAM
	378
	1.4766
	4

	3
	16QAM
	490
	1.9141
	6

	4
	16QAM
	616
	2.4063
	8

	5
	64QAM
	466
	2.7305
	11

	6
	64QAM
	567
	3.3223
	13

	7
	64QAM
	666
	3.9023
	15

	8
	64QAM
	772
	4.5234
	18

	9
	64QAM
	873
	5.1152
	20

	10
	256QAM
	711
	5.5547
	21

	11
	256QAM
	797
	6.2266
	22

	12
	256QAM
	885
	6.9141
	23

	13
	256QAM
	948
	7.4063
	24

	14
	1024QAM
	817
	7.9837
	25

	15
	1024QAM
	928
	9.0646
	26



2.2. MCS/TBS table for 1024QAM
The proposed MCS table, shown in Table 3, has two explicit entries for 1024QAM. One implicit entry is also added to correspond to 1024QAM retransmissions. Three entries corresponding to QPSK have been removed.

Table 3 Placeholder 1024QAM MCS table
	MCS
	Modulation
(Rel-14)
	TBS for 100 RBs
(Rel-14)
	New Modulation
(proposed)
	TBS for 100 RBs
(proposed)

	0
	QPSK
	2792
	QPSK
	10296

	1
	QPSK
	4584
	QPSK
	14112

	2
	QPSK
	7224
	16QAM
	17568 

	3
	QPSK
	10296
	16QAM
	19848

	4
	QPSK
	14112
	16QAM
	22920

	5
	16QAM
	17568 
	16QAM
	25456

	6
	16QAM
	19848
	16QAM
	28336

	7
	16QAM
	22920
	16QAM
	30576

	8
	16QAM
	25456
	64QAM
	32856

	9
	16QAM
	28336
	64QAM
	36696

	10
	16QAM
	30576
	64QAM
	39232

	11
	64QAM
	32856
	64QAM
	43816

	12
	64QAM
	36696
	64QAM
	46888

	13
	64QAM
	39232
	64QAM
	51024

	14
	64QAM
	43816
	64QAM
	55056

	15
	64QAM
	46888
	64QAM
	57336

	16
	64QAM
	51024
	64QAM
	61664

	17
	64QAM
	55056
	64QAM
	63776

	18
	64QAM
	57336
	256QAM
	66592

	19
	64QAM
	61664
	256QAM
	71112

	20
	64QAM
	63776
	256QAM
	73712

	21
	256QAM
	66592
	256QAM
	78704

	22
	256QAM
	71112
	256QAM
	81176

	23
	256QAM
	73712
	256QAM
	84760

	24
	256QAM
	78704
	256QAM
	97896

	25
	256QAM
	81176
	1024QAM
	105528

	26
	256QAM
	84760
	1024QAM
	119816

	27
	256QAM
	97896
	QPSK
	n/a (HARQ repeat)

	28
	QPSK
	n/a (HARQ repeat)
	16QAM
	n/a (HARQ repeat)

	29
	16QAM
	n/a (HARQ repeat)
	64QAM
	n/a (HARQ repeat)

	30
	64QAM
	n/a (HARQ repeat)
	256QAM
	n/a (HARQ repeat)

	31
	256QAM
	n/a (HARQ repeat)
	1024QAM
	n/a (HARQ repeat)



3. Simulation results
We evaluated the performance of 1024 QAM under the evaluation assumptions agreed in RAN1#88b. In particular, we evaluated the cases in Table 1 (note that these are a subset of the agreed simulation assumptions).

Table 4 Simulation assumptions
	Parameters
	Value

	Channel model 
	TDL A/B/D/E with very short (10ns) and normal (100ns) delay spread

	Doppler 
	5Hz

	Bandwidth
	20 MHz

	Tx EVM 
	Between 0-3% 

	Rx EVM 
	Between 0-2% 

	Number of tx/rx antennas 
	2T2R, 2T4R

	Transmission modes 
	TM4

	Format of reported results 
	1. Crossover SNR between 256QAM and 1024QAM
1. Throughput gain at 30dB and 35dB SNR 

	Link adaptation scheme
	Open loop with 10% BLER



The complete set of results are captured in the appendix of this contribution. For the throughput values at 30 and 35 dB SNR, the first entry corresponds to 256QAM and the second entry to 1024QAM. 




Based on the results presented in the appendix we make the following observations (note that the maximum gain is ~22%):
Observations:
· The gains provided by 1024QAM are higher in scenarios with LOS component (e.g. TDL-D/E).

· For TDL-A/B and 2T2R configurations, 1024QAM does not offer any gain until ~36dB SNR.

· For TDL-A/B and 2T4R configurations, 1024QAM offers throughput gains:
· At 30dB SNR, in the range of ~0-4%
· At 35dB SNR, in the range of ~10-22%
· The crossover SNR is between ~28dB-32dB depending on the EVM values

· For TDL-D/E and 2T2R configurations, 1024QAM offers throughput gains:
· At 30dB SNR, in the range of ~0-6%
· At 35dB SNR, in the range of ~10-17%
· The crossover SNR is between 28-31dB depending on the EVM values

· For TDL-D/E and 2T4R configurations, 1024QAM offers throughput gains:
· At 30dB and 35dB SNR, in the range of ~10-17%
· The crossover SNR is between ~22-24dB depending on the EVM values

Proposal 1: Capture the results in the appendix and observations in the TR.

4. Summary of observations and proposals
In this contribution we provided evaluation results for 1024 QAM. The complete (tabular) set of results is provided in the appendix. Based on these results, we make the following observations and proposals:

Observations:
· The gains provided by 1024 QAM are higher in scenarios with LOS component (e.g. TDL-D/E).

· For TDL-A/B and 2T2R configurations, 1024QAM does not offer any gain until ~36dB SNR.

· For TDL-A/B and 2T4R configurations, 1024QAM offers throughput gains:
· At 30dB SNR, in the range of ~0-4%
· At 35dB SNR, in the range of ~10-22%
· The crossover SNR is between ~28dB-32dB depending on the EVM values

· For TDL-D/E and 2T2R configurations, 1024QAM offers throughput gains:
· At 30dB SNR, in the range of ~0-6%
· At 35dB SNR, in the range of ~10-17%
· The crossover SNR is between 28-31dB depending on the EVM values

· For TDL-D/E and 2T4R configurations, 1024QAM offers throughput gains:
· At 30dB and 35dB SNR, in the range of ~10-17%
· The crossover SNR is between ~22-24dB depending on the EVM values

Proposal 1: Capture the results in the appendix and observations in the TR.
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Appendix: Complete set of results



TDL-A Nominal delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	36.67dB
	161.79/151.91 (-6.0%)
	188.96/182.78 (-3.0%)
	37.13dB
	160.55/151.91 (-5.0%)
	186.49/181.55 (-3.0%)
	-dB
	158.08/149.44 (-5.0%)
	181.55/177.84 (-2.0%)
	-dB
	154.38/149.44 (-3.0%)
	175.37/170.43 (-3.0%)

	Rx EVM=0.5%
	37.21dB
	161.12/151.24 (-6.0%)
	187.31/181.14 (-3.0%)
	37.73dB
	159.89/151.11 (-5.0%)
	184.84/179.9 (-3.0%)
	-dB
	157.42/149.04 (-5.0%)
	180.31/175.38 (-3.0%)
	-dB
	153.84/148.77 (-3.0%)
	173.73/169.61 (-2.0%)

	Rx EVM=1.0%
	39.42dB
	159.21/149.33 (-6.0%)
	182.79/176.61 (-3.0%)
	40.31dB
	157.97/148.81 (-6.0%)
	180.56/175.13 (-3.0%)
	-dB
	155.5/147.89 (-5.0%)
	176.36/169.94 (-4.0%)
	-dB
	152.31/146.86 (-4.0%)
	169.69/166.98 (-2.0%)

	Rx EVM=1.5%
	-dB
	156.32/146.44 (-6.0%)
	175.66/169.92 (-3.0%)
	-dB
	155.08/145.35 (-6.0%)
	173.99/167.45 (-4.0%)
	-dB
	152.61/146.16 (-4.0%)
	169.12/166.65 (-1.0%)
	-dB
	150.0/143.97 (-4.0%)
	165.42/161.71 (-2.0%)

	Rx EVM=2.0%
	-dB
	152.68/141.63 (-7.0%)
	168.75/162.36 (-4.0%)
	-dB
	151.45/141.57 (-7.0%)
	167.01/161.34 (-3.0%)
	-dB
	148.98/142.21 (-5.0%)
	164.54/160.62 (-2.0%)
	-dB
	146.51/137.99 (-6.0%)
	160.84/156.4 (-3.0%)




TDL-A Nominal delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	29.0dB
	193.9/201.31 (4.0%)
	193.9/235.89 (22.0%)
	29.33dB
	193.9/201.31 (4.0%)
	193.9/234.65 (21.0%)
	30.2dB
	193.9/192.66 (-1.0%)
	193.9/230.95 (19.0%)
	33.0dB
	192.66/186.49 (-3.0%)
	193.9/202.54 (4.0%)

	Rx EVM=0.5%
	29.09dB
	193.9/200.51 (3.0%)
	193.9/235.06 (21.0%)
	29.43dB
	193.9/200.11 (3.0%)
	193.9/233.42 (20.0%)
	30.32dB
	193.76/191.86 (-1.0%)
	193.9/228.89 (18.0%)
	33.22dB
	192.53/185.69 (-4.0%)
	193.9/200.9 (4.0%)

	Rx EVM=1.0%
	29.36dB
	193.9/198.21 (2.0%)
	193.9/233.17 (20.0%)
	29.73dB
	193.9/196.67 (1.0%)
	193.9/230.45 (19.0%)
	30.68dB
	193.38/189.57 (-2.0%)
	193.9/221.82 (14.0%)
	33.97dB
	192.14/183.39 (-5.0%)
	193.9/196.86 (2.0%)

	Rx EVM=1.5%
	29.86dB
	193.9/194.75 (0.0%)
	193.9/230.44 (19.0%)
	30.27dB
	193.9/191.47 (-1.0%)
	193.9/225.43 (16.0%)
	31.38dB
	192.8/186.1 (-3.0%)
	193.9/208.21 (7.0%)
	35.59dB
	191.57/179.93 (-6.0%)
	193.9/192.59 (-1.0%)

	Rx EVM=2.0%
	30.66dB
	193.31/190.38 (-2.0%)
	193.9/217.05 (12.0%)
	31.18dB
	193.31/187.85 (-3.0%)
	193.9/211.83 (9.0%)
	32.59dB
	192.07/182.91 (-5.0%)
	193.9/201.37 (4.0%)
	-dB
	189.67/176.15 (-7.0%)
	193.9/188.73 (-3.0%)




TDL-A Very short delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	38.4dB
	155.61/143.26 (-8.0%)
	179.08/171.67 (-4.0%)
	39.0dB
	154.38/143.26 (-7.0%)
	177.84/167.96 (-6.0%)
	39.0dB
	151.91/142.03 (-7.0%)
	174.14/164.26 (-6.0%)
	39.0dB
	149.44/139.56 (-7.0%)
	169.2/160.55 (-5.0%)

	Rx EVM=0.5%
	39.23dB
	155.08/142.6 (-8.0%)
	177.84/170.43 (-4.0%)
	39.96dB
	153.84/142.46 (-7.0%)
	176.2/167.55 (-5.0%)
	39.96dB
	151.37/141.23 (-7.0%)
	172.49/163.84 (-5.0%)
	39.96dB
	148.9/139.02 (-7.0%)
	168.37/159.73 (-5.0%)

	Rx EVM=1.0%
	43.75dB
	153.55/140.68 (-8.0%)
	174.39/166.98 (-4.0%)
	-dB
	152.31/140.17 (-8.0%)
	172.16/165.74 (-4.0%)
	-dB
	149.84/138.93 (-7.0%)
	168.46/162.28 (-4.0%)
	-dB
	147.37/137.49 (-7.0%)
	165.99/157.34 (-5.0%)

	Rx EVM=1.5%
	-dB
	151.24/137.79 (-9.0%)
	168.69/160.84 (-5.0%)
	-dB
	150.0/136.7 (-9.0%)
	167.45/159.61 (-5.0%)
	-dB
	147.53/135.47 (-8.0%)
	164.62/156.7 (-5.0%)
	-dB
	145.06/135.18 (-7.0%)
	161.28/153.07 (-5.0%)

	Rx EVM=2.0%
	-dB
	147.15/135.33 (-8.0%)
	162.58/153.21 (-6.0%)
	-dB
	146.51/134.09 (-8.0%)
	162.07/151.24 (-7.0%)
	-dB
	144.04/132.86 (-8.0%)
	160.11/149.72 (-6.0%)
	-dB
	141.57/131.69 (-7.0%)
	155.9/148.49 (-5.0%)




TDL-A Very short delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	28.67dB
	192.66/197.6 (3.0%)
	193.9/232.18 (20.0%)
	29.25dB
	192.66/196.37 (2.0%)
	193.9/227.24 (17.0%)
	30.0dB
	191.43/191.43 (0.0%)
	193.9/219.83 (13.0%)
	32.0dB
	188.96/182.78 (-3.0%)
	193.9/206.25 (6.0%)

	Rx EVM=0.5%
	28.75dB
	192.53/197.2 (2.0%)
	193.9/230.13 (19.0%)
	29.34dB
	192.53/195.7 (2.0%)
	193.9/225.19 (16.0%)
	30.11dB
	191.29/190.49 (-0.0%)
	193.9/217.37 (12.0%)
	32.18dB
	188.69/181.98 (-4.0%)
	193.48/204.6 (6.0%)

	Rx EVM=1.0%
	29.0dB
	192.14/196.05 (2.0%)
	193.9/224.53 (16.0%)
	29.63dB
	192.14/193.79 (1.0%)
	193.9/220.33 (14.0%)
	30.46dB
	190.91/187.82 (-2.0%)
	193.65/211.44 (9.0%)
	32.75dB
	187.92/179.69 (-4.0%)
	192.66/200.32 (4.0%)

	Rx EVM=1.5%
	29.46dB
	191.57/194.32 (1.0%)
	193.46/215.98 (12.0%)
	30.17dB
	191.57/190.9 (-0.0%)
	193.46/214.31 (11.0%)
	31.11dB
	190.33/183.77 (-3.0%)
	192.66/205.74 (7.0%)
	33.92dB
	186.77/176.22 (-6.0%)
	192.66/195.06 (1.0%)

	Rx EVM=2.0%
	30.2dB
	190.84/189.79 (-1.0%)
	192.66/206.82 (7.0%)
	31.05dB
	190.25/187.26 (-2.0%)
	192.66/205.08 (6.0%)
	32.22dB
	188.43/179.85 (-5.0%)
	192.66/198.17 (3.0%)
	36.37dB
	184.14/174.78 (-5.0%)
	191.93/189.02 (-2.0%)












TDL-B Nominal delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	-dB
	159.32/145.73 (-9.0%)
	187.72/171.67 (-9.0%)
	-dB
	158.08/146.97 (-7.0%)
	186.49/169.2 (-9.0%)
	-dB
	155.61/143.26 (-8.0%)
	180.31/167.96 (-7.0%)
	-dB
	151.91/140.79 (-7.0%)
	172.9/165.49 (-4.0%)

	Rx EVM=0.5%
	-dB
	158.65/145.33 (-8.0%)
	186.08/170.43 (-8.0%)
	-dB
	157.42/146.43 (-7.0%)
	184.43/168.37 (-9.0%)
	-dB
	154.95/142.99 (-8.0%)
	178.26/166.73 (-6.0%)
	-dB
	151.24/140.52 (-7.0%)
	171.67/163.44 (-5.0%)

	Rx EVM=1.0%
	-dB
	156.74/144.18 (-8.0%)
	181.55/167.47 (-8.0%)
	-dB
	155.5/144.9 (-7.0%)
	179.08/165.74 (-7.0%)
	-dB
	153.03/142.23 (-7.0%)
	173.4/163.27 (-6.0%)
	-dB
	149.33/139.76 (-6.0%)
	168.46/158.33 (-6.0%)

	Rx EVM=1.5%
	-dB
	153.85/142.45 (-7.0%)
	174.43/162.88 (-7.0%)
	-dB
	152.61/142.59 (-7.0%)
	171.96/160.04 (-7.0%)
	-dB
	150.14/141.07 (-6.0%)
	168.69/157.57 (-7.0%)
	-dB
	146.44/138.6 (-5.0%)
	164.18/153.07 (-7.0%)

	Rx EVM=2.0%
	-dB
	150.21/139.1 (-7.0%)
	166.79/156.62 (-6.0%)
	-dB
	148.98/139.1 (-7.0%)
	165.05/155.39 (-6.0%)
	-dB
	145.92/137.86 (-6.0%)
	162.58/151.46 (-7.0%)
	-dB
	142.8/135.39 (-5.0%)
	158.87/149.21 (-6.0%)





TDL-B Nominal delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	29.37dB
	193.9/200.07 (3.0%)
	193.9/237.12 (22.0%)
	29.62dB
	193.9/197.6 (2.0%)
	193.9/237.12 (22.0%)
	30.71dB
	193.9/187.72 (-3.0%)
	193.9/226.01 (17.0%)
	33.67dB
	192.66/176.61 (-8.0%)
	193.9/200.07 (3.0%)

	Rx EVM=0.5%
	29.47dB
	193.9/199.01 (3.0%)
	193.9/237.12 (22.0%)
	29.73dB
	193.9/196.54 (1.0%)
	193.9/237.12 (22.0%)
	30.85dB
	193.76/187.19 (-3.0%)
	193.9/223.95 (16.0%)
	33.93dB
	192.66/176.34 (-8.0%)
	193.9/198.43 (2.0%)

	Rx EVM=1.0%
	29.77dB
	193.9/195.95 (1.0%)
	193.9/236.14 (22.0%)
	30.05dB
	193.9/193.48 (-0.0%)
	193.9/234.66 (21.0%)
	31.26dB
	193.38/185.66 (-4.0%)
	193.9/218.35 (13.0%)
	34.83dB
	192.66/175.57 (-9.0%)
	193.9/194.39 (0.0%)

	Rx EVM=1.5%
	30.33dB
	193.9/191.32 (-1.0%)
	193.9/227.83 (18.0%)
	30.64dB
	193.9/188.85 (-3.0%)
	193.9/221.29 (14.0%)
	32.07dB
	192.8/183.35 (-5.0%)
	193.9/207.63 (7.0%)
	36.94dB
	192.66/174.42 (-9.0%)
	193.9/190.55 (-2.0%)

	Rx EVM=2.0%
	31.25dB
	193.31/186.09 (-4.0%)
	193.9/212.55 (10.0%)
	31.64dB
	193.31/184.79 (-4.0%)
	193.9/206.16 (6.0%)
	33.52dB
	192.66/179.26 (-7.0%)
	193.9/197.38 (2.0%)
	-dB
	191.49/171.21 (-11.0%)
	193.9/187.5 (-3.0%)











TDL-B Very short delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	37.0dB
	151.91/145.73 (-4.0%)
	177.84/175.37 (-1.0%)
	37.5dB
	150.67/144.5 (-4.0%)
	175.37/169.2 (-4.0%)
	38.0dB
	148.2/144.5 (-2.0%)
	171.67/167.96 (-2.0%)
	-dB
	145.73/140.79 (-3.0%)
	167.96/163.02 (-3.0%)

	Rx EVM=0.5%
	37.58dB
	151.24/144.8 (-4.0%)
	176.2/173.32 (-2.0%)
	38.16dB
	150.01/143.96 (-4.0%)
	174.14/169.2 (-3.0%)
	38.75dB
	147.67/143.7 (-3.0%)
	170.84/165.91 (-3.0%)
	-dB
	145.07/139.99 (-3.0%)
	167.14/161.79 (-3.0%)

	Rx EVM=1.0%
	40.02dB
	149.33/142.12 (-5.0%)
	172.16/167.97 (-2.0%)
	41.18dB
	148.09/142.43 (-4.0%)
	170.93/167.72 (-2.0%)
	42.33dB
	146.14/141.4 (-3.0%)
	168.21/161.05 (-4.0%)
	44.69dB
	143.15/137.7 (-4.0%)
	164.75/158.58 (-4.0%)

	Rx EVM=1.5%
	-dB
	146.44/138.08 (-6.0%)
	167.45/160.41 (-4.0%)
	-dB
	145.2/140.12 (-3.0%)
	166.22/159.17 (-4.0%)
	-dB
	143.83/137.94 (-4.0%)
	162.95/156.34 (-4.0%)
	-dB
	140.26/134.23 (-4.0%)
	159.61/153.43 (-4.0%)

	Rx EVM=2.0%
	-dB
	142.21/135.33 (-5.0%)
	160.62/153.43 (-4.0%)
	-dB
	141.57/134.87 (-5.0%)
	159.38/152.92 (-4.0%)
	-dB
	139.74/133.57 (-4.0%)
	156.91/149.5 (-5.0%)
	-dB
	137.21/130.45 (-5.0%)
	152.7/147.98 (-3.0%)





TDL-B Very short delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	27.75dB
	192.66/202.54 (5.0%)
	193.9/233.42 (20.0%)
	29.0dB
	192.66/198.84 (3.0%)
	193.9/232.18 (20.0%)
	30.0dB
	192.66/192.66 (0.0%)
	193.9/224.77 (16.0%)
	31.75dB
	190.19/182.78 (-4.0%)
	193.9/206.25 (6.0%)

	Rx EVM=0.5%
	27.82dB
	192.66/201.88 (5.0%)
	193.9/232.18 (20.0%)
	29.09dB
	192.53/198.04 (3.0%)
	193.9/230.95 (19.0%)
	30.11dB
	192.53/192.0 (-0.0%)
	193.9/224.77 (16.0%)
	31.92dB
	189.92/182.25 (-4.0%)
	193.9/204.6 (6.0%)

	Rx EVM=1.0%
	28.02dB
	192.66/199.96 (4.0%)
	193.9/228.48 (18.0%)
	29.36dB
	192.14/195.74 (2.0%)
	193.9/226.75 (17.0%)
	30.46dB
	192.14/190.08 (-1.0%)
	193.9/222.56 (15.0%)
	32.46dB
	189.16/180.72 (-4.0%)
	193.9/200.32 (3.0%)

	Rx EVM=1.5%
	28.38dB
	192.66/197.07 (2.0%)
	193.9/221.36 (14.0%)
	29.86dB
	191.57/192.28 (0.0%)
	193.9/217.22 (12.0%)
	31.11dB
	191.57/187.19 (-2.0%)
	193.9/210.61 (9.0%)
	33.55dB
	188.0/178.41 (-5.0%)
	193.46/195.49 (1.0%)

	Rx EVM=2.0%
	28.94dB
	191.49/194.02 (1.0%)
	193.9/213.72 (10.0%)
	30.66dB
	190.84/189.67 (-1.0%)
	193.9/209.51 (8.0%)
	32.22dB
	189.67/184.14 (-3.0%)
	193.17/202.83 (5.0%)
	35.79dB
	185.96/176.67 (-5.0%)
	192.66/190.98 (-1.0%)











TDL-D Nominal delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	28.64dB
	128.44/132.15 (3.0%)
	145.73/159.32 (9.0%)
	29.0dB
	128.44/130.91 (2.0%)
	144.5/156.85 (9.0%)
	29.62dB
	125.97/127.21 (1.0%)
	140.79/151.91 (8.0%)
	32.0dB
	123.5/120.54 (-2.0%)
	139.56/145.73 (4.0%)

	Rx EVM=0.5%
	28.72dB
	128.04/131.48 (3.0%)
	144.91/157.67 (9.0%)
	29.09dB
	128.04/130.25 (2.0%)
	143.26/155.2 (8.0%)
	29.72dB
	125.6/126.49 (1.0%)
	139.97/150.26 (7.0%)
	32.18dB
	123.14/120.22 (-2.0%)
	138.32/144.09 (4.0%)

	Rx EVM=1.0%
	28.98dB
	126.89/129.57 (2.0%)
	142.52/153.39 (8.0%)
	29.36dB
	126.89/128.33 (1.0%)
	140.3/150.92 (8.0%)
	30.04dB
	124.53/124.42 (-0.0%)
	137.83/146.23 (6.0%)
	32.75dB
	122.11/119.3 (-2.0%)
	135.36/139.81 (3.0%)

	Rx EVM=1.5%
	29.43dB
	125.16/126.68 (1.0%)
	138.68/147.26 (6.0%)
	29.86dB
	125.16/125.44 (0.0%)
	137.45/145.22 (6.0%)
	30.63dB
	122.91/121.3 (-1.0%)
	134.54/141.52 (5.0%)
	33.92dB
	120.55/117.91 (-2.0%)
	132.07/133.67 (1.0%)

	Rx EVM=2.0%
	30.16dB
	123.33/122.92 (-0.0%)
	134.9/140.35 (4.0%)
	30.66dB
	122.86/121.69 (-1.0%)
	133.67/138.39 (4.0%)
	31.62dB
	120.93/118.31 (-2.0%)
	130.69/134.68 (3.0%)
	36.37dB
	118.58/115.87 (-2.0%)
	128.22/127.49 (-1.0%)





TDL-D Nominal delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	22.58dB
	150.67/170.43 (13.0%)
	167.96/186.49 (11.0%)
	23.0dB
	149.44/169.2 (13.0%)
	166.73/185.25 (11.0%)
	23.5dB
	148.2/166.73 (13.0%)
	164.26/182.78 (11.0%)
	24.5dB
	146.97/159.32 (8.0%)
	161.79/181.55 (12.0%)

	Rx EVM=0.5%
	22.6dB
	150.27/169.9 (13.0%)
	166.73/185.66 (11.0%)
	23.02dB
	149.04/168.66 (13.0%)
	165.49/184.02 (11.0%)
	23.52dB
	147.8/166.19 (12.0%)
	163.02/181.96 (12.0%)
	24.53dB
	146.57/158.65 (8.0%)
	160.55/180.31 (12.0%)

	Rx EVM=1.0%
	22.66dB
	149.12/168.37 (13.0%)
	163.76/183.52 (12.0%)
	23.09dB
	147.89/167.13 (13.0%)
	162.53/181.3 (12.0%)
	23.6dB
	146.65/164.66 (12.0%)
	159.81/179.82 (13.0%)
	24.63dB
	145.42/156.74 (8.0%)
	157.59/177.1 (12.0%)

	Rx EVM=1.5%
	22.77dB
	147.39/166.06 (13.0%)
	160.48/180.24 (12.0%)
	23.2dB
	146.16/164.82 (13.0%)
	159.24/179.0 (12.0%)
	23.73dB
	144.92/162.35 (12.0%)
	155.97/176.53 (13.0%)
	24.79dB
	143.69/153.85 (7.0%)
	154.3/172.39 (12.0%)

	Rx EVM=2.0%
	22.91dB
	145.21/163.73 (13.0%)
	155.17/175.66 (13.0%)
	23.36dB
	144.56/162.5 (12.0%)
	154.66/174.42 (13.0%)
	23.91dB
	143.32/159.44 (11.0%)
	152.19/171.95 (13.0%)
	25.03dB
	142.09/149.62 (5.0%)
	150.45/167.01 (11.0%)











TDL-D Very short delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	29.0dB
	128.44/130.91 (2.0%)
	145.73/158.08 (8.0%)
	29.33dB
	127.21/129.68 (2.0%)
	144.5/155.61 (8.0%)
	30.0dB
	125.97/125.97 (0.0%)
	140.79/150.67 (7.0%)
	32.0dB
	122.64/121.03 (-1.0%)
	138.32/144.5 (4.0%)

	Rx EVM=0.5%
	29.09dB
	128.04/130.25 (2.0%)
	144.5/156.44 (8.0%)
	29.43dB
	126.94/129.01 (2.0%)
	143.26/153.97 (7.0%)
	30.11dB
	125.53/125.46 (-0.0%)
	139.97/149.03 (6.0%)
	32.18dB
	122.25/120.58 (-1.0%)
	137.09/142.85 (4.0%)

	Rx EVM=1.0%
	29.36dB
	126.89/128.33 (1.0%)
	141.53/152.16 (8.0%)
	29.73dB
	126.17/127.1 (1.0%)
	140.3/149.69 (7.0%)
	30.46dB
	124.27/124.01 (-0.0%)
	137.58/144.99 (5.0%)
	32.75dB
	121.14/119.28 (-2.0%)
	134.12/138.57 (3.0%)

	Rx EVM=1.5%
	29.86dB
	125.16/125.44 (0.0%)
	138.25/146.46 (6.0%)
	30.27dB
	125.02/124.21 (-1.0%)
	137.01/143.99 (5.0%)
	31.11dB
	122.36/121.82 (-0.0%)
	133.74/139.85 (5.0%)
	33.92dB
	119.47/117.31 (-2.0%)
	131.27/132.87 (1.0%)

	Rx EVM=2.0%
	30.66dB
	123.04/122.27 (-1.0%)
	133.67/139.62 (4.0%)
	31.18dB
	122.63/121.16 (-1.0%)
	132.43/137.15 (4.0%)
	32.22dB
	120.14/118.35 (-1.0%)
	129.96/133.67 (3.0%)
	36.37dB
	117.35/114.78 (-2.0%)
	127.49/127.49 (0.0%)






TDL-D Very short delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	23.0dB
	150.67/170.43 (13.0%)
	167.96/186.49 (11.0%)
	23.0dB
	149.44/169.2 (13.0%)
	166.73/185.25 (11.0%)
	23.0dB
	148.2/165.49 (12.0%)
	163.64/182.78 (12.0%)
	24.5dB
	146.97/159.32 (8.0%)
	161.79/181.55 (12.0%)

	Rx EVM=0.5%
	23.02dB
	150.27/169.9 (13.0%)
	166.73/185.66 (11.0%)
	23.02dB
	149.04/168.66 (13.0%)
	165.49/184.43 (11.0%)
	23.02dB
	147.8/165.09 (12.0%)
	162.59/181.96 (12.0%)
	24.53dB
	146.57/158.52 (8.0%)
	160.96/180.72 (12.0%)

	Rx EVM=1.0%
	23.09dB
	149.12/168.37 (13.0%)
	163.76/183.52 (12.0%)
	23.09dB
	147.89/167.13 (13.0%)
	162.53/182.29 (12.0%)
	23.09dB
	146.65/163.94 (12.0%)
	160.06/179.82 (12.0%)
	24.63dB
	145.42/156.22 (7.0%)
	158.58/178.09 (12.0%)

	Rx EVM=1.5%
	23.2dB
	147.39/166.06 (13.0%)
	160.48/180.24 (12.0%)
	23.2dB
	146.16/164.82 (13.0%)
	159.24/179.0 (12.0%)
	23.2dB
	144.92/162.21 (12.0%)
	156.77/176.53 (13.0%)
	24.79dB
	143.69/152.76 (6.0%)
	154.3/172.39 (12.0%)

	Rx EVM=2.0%
	23.36dB
	145.21/163.15 (12.0%)
	155.17/175.66 (13.0%)
	23.36dB
	144.56/162.5 (12.0%)
	154.66/174.42 (13.0%)
	23.36dB
	143.32/159.44 (11.0%)
	152.19/171.95 (13.0%)
	25.03dB
	142.09/148.98 (5.0%)
	150.45/167.01 (11.0%)










TDL-E Nominal delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	28.03dB
	115.35/122.39 (6.0%)
	125.97/143.26 (14.0%)
	28.19dB
	114.73/120.91 (5.0%)
	124.74/142.03 (14.0%)
	29.1dB
	113.25/116.46 (3.0%)
	123.01/137.09 (11.0%)
	31.47dB
	111.89/108.93 (-3.0%)
	121.4/130.91 (8.0%)

	Rx EVM=0.5%
	28.1dB
	115.11/121.79 (6.0%)
	125.15/142.03 (13.0%)
	28.26dB
	114.49/120.3 (5.0%)
	124.2/140.38 (13.0%)
	29.19dB
	113.04/115.86 (2.0%)
	122.39/135.85 (11.0%)
	31.63dB
	111.64/108.53 (-3.0%)
	120.78/129.27 (7.0%)

	Rx EVM=1.0%
	28.32dB
	114.42/120.07 (5.0%)
	123.23/138.82 (13.0%)
	28.48dB
	113.8/118.54 (4.0%)
	122.74/136.35 (11.0%)
	29.47dB
	112.43/114.14 (2.0%)
	120.74/132.4 (10.0%)
	32.14dB
	110.91/107.38 (-3.0%)
	119.13/125.16 (5.0%)

	Rx EVM=1.5%
	28.7dB
	113.38/117.47 (4.0%)
	121.36/134.11 (11.0%)
	28.89dB
	112.76/115.88 (3.0%)
	120.33/131.64 (9.0%)
	29.99dB
	111.5/111.54 (0.0%)
	118.4/127.57 (8.0%)
	33.14dB
	109.81/105.65 (-4.0%)
	116.8/120.11 (3.0%)

	Rx EVM=2.0%
	29.31dB
	112.13/114.02 (2.0%)
	118.39/128.0 (8.0%)
	29.52dB
	111.51/112.65 (1.0%)
	117.57/126.26 (7.0%)
	30.82dB
	110.34/107.91 (-2.0%)
	116.04/123.28 (6.0%)
	35.15dB
	108.26/100.83 (-7.0%)
	114.5/114.36 (-0.0%)






TDL-E Nominal delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	22.09dB
	123.5/144.5 (17.0%)
	135.85/158.08 (16.0%)
	22.24dB
	122.88/143.26 (17.0%)
	134.62/156.85 (17.0%)
	22.75dB
	121.89/140.79 (16.0%)
	134.62/155.61 (16.0%)
	23.77dB
	121.28/135.85 (12.0%)
	133.38/154.38 (16.0%)

	Rx EVM=0.5%
	22.1dB
	123.23/144.1 (17.0%)
	135.03/157.26 (16.0%)
	22.26dB
	122.62/142.86 (17.0%)
	133.79/156.02 (17.0%)
	22.77dB
	121.67/140.52 (15.0%)
	133.79/154.79 (16.0%)
	23.8dB
	121.04/135.05 (12.0%)
	132.56/153.55 (16.0%)

	Rx EVM=1.0%
	22.16dB
	122.47/142.95 (17.0%)
	132.89/154.87 (17.0%)
	22.32dB
	121.85/141.71 (16.0%)
	131.65/153.64 (17.0%)
	22.83dB
	121.02/139.76 (15.0%)
	131.65/152.4 (16.0%)
	23.88dB
	120.35/132.76 (10.0%)
	130.42/151.17 (16.0%)

	Rx EVM=1.5%
	22.25dB
	121.31/141.22 (16.0%)
	130.04/151.03 (16.0%)
	22.41dB
	120.7/139.98 (16.0%)
	129.24/149.8 (16.0%)
	22.94dB
	120.04/138.6 (15.0%)
	128.8/148.56 (15.0%)
	24.01dB
	119.31/129.29 (8.0%)
	127.57/146.89 (15.0%)

	Rx EVM=2.0%
	22.38dB
	119.98/139.62 (16.0%)
	126.98/147.98 (17.0%)
	22.55dB
	119.42/138.97 (16.0%)
	126.26/146.74 (16.0%)
	23.09dB
	118.8/137.15 (15.0%)
	125.75/144.78 (15.0%)
	24.21dB
	118.12/125.51 (6.0%)
	124.51/142.31 (14.0%)










TDL-E Very short delay spread 2T2R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	28.5dB
	114.48/117.82 (3.0%)
	124.74/140.79 (13.0%)
	28.82dB
	113.87/116.71 (2.0%)
	123.5/138.32 (12.0%)
	29.69dB
	112.26/113.5 (1.0%)
	122.14/132.15 (8.0%)
	32.0dB
	110.66/103.37 (-7.0%)
	120.41/128.44 (7.0%)

	Rx EVM=0.5%
	28.58dB
	114.22/117.35 (3.0%)
	124.16/139.56 (12.0%)
	28.9dB
	113.64/116.23 (2.0%)
	122.88/136.68 (11.0%)
	29.79dB
	112.04/112.85 (1.0%)
	121.4/130.91 (8.0%)
	32.18dB
	110.47/102.51 (-7.0%)
	119.71/126.8 (6.0%)

	Rx EVM=1.0%
	28.82dB
	113.45/116.02 (2.0%)
	122.64/136.1 (11.0%)
	29.16dB
	112.99/114.85 (2.0%)
	121.33/132.64 (9.0%)
	30.11dB
	111.39/110.97 (-0.0%)
	119.6/127.95 (7.0%)
	32.75dB
	109.93/100.02 (-9.0%)
	117.94/122.69 (4.0%)

	Rx EVM=1.5%
	29.26dB
	112.3/113.99 (2.0%)
	120.33/130.4 (8.0%)
	29.64dB
	112.01/112.77 (1.0%)
	119.35/127.93 (7.0%)
	30.72dB
	110.4/108.14 (-2.0%)
	117.53/124.4 (6.0%)
	33.92dB
	109.13/96.26 (-12.0%)
	115.72/117.64 (2.0%)

	Rx EVM=2.0%
	29.96dB
	110.9/110.98 (0.0%)
	117.5/124.8 (6.0%)
	30.41dB
	110.6/109.8 (-1.0%)
	116.76/122.7 (5.0%)
	31.73dB
	109.17/102.76 (-6.0%)
	115.07/119.49 (4.0%)
	36.37dB
	107.81/89.83 (-17.0%)
	113.27/111.81 (-1.0%)






TDL-E Very short delay spread 2T4R
	Rx EVM / Tx EVM
	Tx EVM= 0.0
	Tx EVM= 1.0
	Tx EVM= 2.0
	Tx EVM= 3.0

	
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB
	Crossover SNR
	SNR = 30dB
	SNR = 35dB

	Rx EVM=0%
	22.11dB
	123.5/144.5 (17.0%)
	135.85/158.08 (16.0%)
	22.27dB
	123.13/143.26 (16.0%)
	135.85/156.85 (15.0%)
	22.77dB
	122.39/142.03 (16.0%)
	134.62/155.61 (16.0%)
	23.76dB
	121.77/137.09 (13.0%)
	134.62/154.38 (15.0%)

	Rx EVM=0.5%
	22.12dB
	123.27/144.23 (17.0%)
	135.03/157.26 (16.0%)
	22.29dB
	122.88/142.99 (16.0%)
	135.03/156.02 (16.0%)
	22.79dB
	122.14/141.76 (16.0%)
	133.79/154.79 (16.0%)
	23.79dB
	121.52/136.29 (12.0%)
	133.79/153.55 (15.0%)

	Rx EVM=1.0%
	22.18dB
	122.62/143.46 (17.0%)
	132.89/155.12 (17.0%)
	22.35dB
	122.15/142.23 (16.0%)
	132.89/153.88 (16.0%)
	22.85dB
	121.41/140.99 (16.0%)
	131.65/152.65 (16.0%)
	23.87dB
	120.79/133.99 (11.0%)
	131.65/151.17 (15.0%)

	Rx EVM=1.5%
	22.27dB
	121.64/142.31 (17.0%)
	130.04/151.83 (17.0%)
	22.44dB
	121.05/141.07 (17.0%)
	130.04/151.03 (16.0%)
	22.96dB
	120.31/139.84 (16.0%)
	128.8/149.36 (16.0%)
	24.0dB
	119.69/130.53 (9.0%)
	128.8/146.89 (14.0%)

	Rx EVM=2.0%
	22.4dB
	120.23/140.27 (17.0%)
	126.98/147.98 (17.0%)
	22.58dB
	119.73/139.03 (16.0%)
	126.98/147.25 (16.0%)
	23.11dB
	118.99/137.21 (15.0%)
	125.75/145.51 (16.0%)
	24.2dB
	118.31/126.51 (7.0%)
	125.75/142.31 (13.0%)




image1.png
1024-AM LTE constellation

b,b,b,b.b,

°
°
o
5
°
°
°
°
°
°
°
°
°
°
°
o
B
°
°
°
°
°
o
°
°
°
°
°
°

5
11109 49910 @ 41901 © 11800 © 11811 © 10810 © 10801 ° 10f00 © 10911 © oofio © oofor © oofoo ¢ oofi1 ° 01810 © o1for © o100 © orFry

°

01111
01110 ©

01100

°
°

01101
01001
01000 ©

01010 ©

°
°

01011
00011
00010+ ©

00000 ©

°
°

00001
00101
00100 ©

00110 ©

o
5

00111
10110 ©

10111

10100 ©

°
°

10101
10001
10000 ©

10010--0

°
°

10011
11011
11010 ©

11000 ©

°
°

11001
11101
1110076

10 o G o MG o TIEH o 10810 o TG o 10590 o TEGTL o O031% o OOOM o %G o ORGH o OIS0 o OIgN o MW o UG
11109 11001 11010 10011 | 10000 10101 10110  DOI11 00100 00001 0010 01011 01000 01101 01110

o
1111
b,b,b.bb,

15

05

05

15

05

05

35




