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1. Introduction

In RAN #73 meeting the “LTE Enhanced CRS and SU-MIMO Interference Mitigation Performance Requirements” WI was approved [1]. The work item has the following objectives on the SU-MIMO IM enhancements:
	· Investigate feasibility and specify requirements for the enhanced SU-MIMO inter-stream interference mitigation (SU-MIMO IM) receivers for the scenarios with 4 receive antennas UEs.

· Stage 1: Investigate performance benefits and feasibility of using SU-MIMO IM receivers for the scenarios with 4 receive antennas UEs.

· Stage 2: Specify UE demodulation performance requirements to verify enhanced SU-MIMO receivers for the UEs equipped with 4 RX antennas


In RAN4 #81 meeting further scenarios and simulation assumptions for the enhanced SU-MIMO feasibility studies were agreed [2-3]. In this contribution we provide the respective simulation results and performance observations. In the companion paper [4] we provide our views on the Enhanced SU-MIMO IM scenarios, test cases, and receivers.
2. Performance alignment simulation results
In RAN4 #81 it was agreed to provide further simulation alignment results for a number of test cases which were agreed to be feasible in terms of SU-MIMO IM performance gains.  The set of test cases is provided in Table 1 and the simulation results are illustrated in Figure 1.
Table 1. Alignment test scenarios

	Test Cases
	Descriptions of other parameters
	Reference
	Information

	#1
	TM4 2-layer 16QAM 1/2 ETU70 2x4 medium
	8.2.1.4.2A
	Rel-12 SU-MIMO based test case

	#2
	TM9 2-layer 16QAM 1/2 EPA5 2x4 medium
	8.3.1.2A
	Rel-12 SU-MIMO based test case


	[image: image1.emf]0 5 10 15 20 25

SNR, dB

0

5

10

15

20

25

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, Case1, TM4, 2x4, ETU70, ULAMedium, Rank2

LMMSE

R-ML


Test Case 1
	[image: image2.emf]0 5 10 15 20 25

SNR, dB

0

5

10

15

20

25

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, Case2, TM9, 2x4, EPA5, ULAMedium, Rank2

LMMSE

R-ML


Test Case 2

	Figure 1. Alignment results.


Observation #1:
· R-ML receivers provide testable performance improvement over LMMSE receiver for all evaluated alignment scenarios:

· Test case 1: 2.9 dB

· Test case 2: 2.9 dB

· Full ML and R-ML receivers have almost same performance for the investigated scenarios
3. Feasibility analysis simulation results
In this section we provide link level results for the identified feasibility studies scenarios summarized in Table 2. The detailed simulation assumptions are provided in [3].
Table 2. Feasibility analysis scenarios
	Test scenario
	MIMO Rank
	Other parameters

	TS #1
	Rank 2
	TM4 64QAM 1/2 EPA5 2x4

	TS #1A
	
	TM4 64QAM 1/2 EPA5 4x4

	TS #2
	
	TM9 64QAM 1/2 EPA5 2x4

	TS #2A
	
	TM9 64QAM 1/2 EPA5 4x4

	TS #3
	
	TM4 256QAM 0.62 EPA5 4x4

	TS #4
	
	TM9 256QAM 1/2 EPA5 4x4

	TS #5
	Rank 3
	TM3 16QAM 1/2 EVA70 4x4

	TS #6
	
	TM3  64QAM 1/2 EPA5 EVA5

	TS #7
	Rank 4
	TM4 16QAM 1/2 EPA5 4x4

	TS #8
	
	TM9 16QAM 0.57 EPA5 4x4


3.1 Noise-limited case

In this section we provide evaluation results for the case of noise limited conditions.
	TS #1, TM4, 64QAM + Rank 2 + 2 x 4

	[image: image3.emf]0 5 10 15 20 25

SNR, dB

0

5

10

15

20

25

30

35

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS1, TM4, 2x4, EPA5, ULALow, Rank2

LMMSE

R-ML


ULA, Low correlation.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #1A, TM4, 64QAM + Rank 2 + 4x4
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ULA, Low correlation.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #2, TM9, 64QAM + Rank 2 + 2x4
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ULA, Low correlation.
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ULA, Medium A correlation.
	[image: image11.emf]0 5 10 15 20 25

SNR, dB

0

5

10

15

20

25

30

35

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS2, TM9, 2x4, EPA5, ULAMedium, Rank2

LMMSE

R-ML


ULA, Medium correlation.

	TS #2A, TM9, 64QAM + Rank 2 + 4x4
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ULA, Low correlation.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #3, TM4, 256QAM + Rank 2.
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ULA, Low correlation.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #4, TM9, 256QAM + Rank 2.
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ULA, Low correlation.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #5, TM3, 16QAM + Rank 3.
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ULA, Low correlation.
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XPL, Medium A correlation.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #6, TM3, 64QAM + Rank 3.
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ULA, Low correlation.
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XPL, Medium A correlation.
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ULA, Medium correlation.

	TS #7, TM4, 16QAM + Rank 4.
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ULA, Medium A correlation.
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ULA, Medium correlation.

	TS #8, TM9, 16QAM + Rank 4.

	[image: image33.emf]0 5 10 15 20 25 30

SNR, dB

0

5

10

15

20

25

30

35

40

45

50

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS8, TM9, 4x4, EPA5, ULALow, Rank4

LMMSE

R-ML


ULA, Low correlation.
	[image: image34.emf]5 10 15 20 25 30

SNR, dB

0

5

10

15

20

25

30

35

40

45

50

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS8, TM9, 4x4, EPA5, XPLMediumA, Rank4

LMMSE

R-ML


XPL, Medium A correlation.

	[image: image35.emf]5 10 15 20 25 30

SNR, dB

0

5

10

15

20

25

30

35

40

45

50

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS8, TM9, 4x4, EPA5, ULAMediumA, Rank4

LMMSE

R-ML


ULA, Medium A correlation.
	[image: image36.emf]5 10 15 20 25 30

SNR, dB

0

5

10

15

20

25

30

35

40

45

50

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS8, TM9, 4x4, EPA5, ULAMedium, Rank4

LMMSE

R-ML


ULA, Medium correlation.

	Figure 2. Evaluation results – Noise limited case.


In Table 3 and Table 4 we summarize on the SU-MIMO IM performance in the investigated noise-limited scenarios. Red font is used to mark unfeasible values.
Table 3. Observations on evaluation results (noise limited case) – 70% max t-put.

	Test scenario
	Rank
	Descriptions of other parameters
	ULA, Low
	XPL, Med A
	ULA, Med A
	ULA, Med

	TS #1
	Rank 2
	TM4 64QAM 2x4
	SNR: 11.7 dB

Gain: 0 dB
	N/A
	SNR: 15.9 dB

Gain: 0.1 dB
	SNR: 22.6 dB

Gain: 0.5 dB

	TS #1A
	
	TM4 64QAM 4x4
	SNR: 6.9 dB

Gain: 0 dB
	N/A
	SNR: 11.2 dB

Gain: 0.3 dB
	SNR: 16.9 dB

Gain: 1.3 dB

	TS #2
	
	TM9 64QAM 2x4
	SNR: 9.9 dB

Gain: 0 dB
	N/A
	SNR: 14.0 dB

Gain: 0.2 dB
	SNR: 20.6 dB

Gain: 0.9 dB

	TS #2A
	
	TM9 64QAM 4x4
	SNR: 8.2 dB

Gain: 0 dB
	N/A
	SNR: 12.7 dB

Gain: 0.3 dB
	SNR: 18.7 dB

Gain: 1.1 dB

	TS #3
	
	TM4 256QAM 4x4
	SNR: 14.7 dB

Gain: 0 dB
	N/A
	SNR: 19.7 dB

Gain: 0.3 dB
	SNR: 26.2 dB

Gain: 1.1 dB

	TS #4
	
	TM9 256QAM 4x4
	SNR: 16.3 dB

Gain: 0 dB
	N/A
	SNR: 21.6 dB

Gain: 0.4 dB
	SNR: 28.3 dB

Gain: 1.1 dB

	TS #5
	Rank 3
	TM3 16QAM 4x4
	SNR: 9.1 dB

Gain: 0 dB
	SNR: 10.6 dB

Gain: 0.2 dB
	SNR: 19.6 dB

Gain: 5.8 dB
	SNR: 27.7 dB

Gain: N/A dB

	TS #6
	
	TM3 64QAM 4x4
	SNR: 11.7 dB

Gain: 0.1 dB
	SNR: 13.1 dB

Gain: 0.1 dB
	SNR: 24.8 dB

Gain: 1.9 dB
	SNR: >32 dB

Gain: N/A dB

	TS #7
	Rank 4
	TM4 16QAM 4x4
	SNR: 11.3 dB

Gain: 0.5 dB
	SNR: 12.7 dB

Gain: 1.0 dB
	SNR: 23.2 dB

Gain: 7.6 dB
	SNR: >32 dB

Gain: N/A dB

	TS #8
	
	TM9 16QAM 4x4
	SNR: 15.5 dB

Gain: 1.2 dB
	SNR: 15.0 dB

Gain: 1.7 dB
	SNR: 27.7 dB

Gain: N/A dB
	SNR: >32 dB
Gain: N/A dB


Table 4. Observations on evaluation results (noise limited case) – 85% max t-put.
	Test scenario
	Rank
	Descriptions of other parameters
	ULA, Low
	XPL, Med A
	ULA, Med A
	ULA, Med

	TS #1
	Rank 2
	TM4 64QAM 2x4
	SNR: 13.3 dB

Gain: 0 dB
	N/A
	SNR: 18.3 dB

Gain: 0.2 dB
	SNR: 25.7 dB

Gain: 0.8 dB

	TS #1A
	
	TM4 64QAM 4x4
	SNR: 7.9 dB

Gain: 0 dB
	N/A
	SNR: 13.7 dB

Gain: 0.5 dB
	SNR: 19.8 dB

Gain: 1.5 dB

	TS #2
	
	TM9 64QAM 2x4
	SNR: 11.4 dB

Gain: 0 dB
	N/A
	SNR: 16.4 dB

Gain: 0.4 dB
	SNR: 23.5 dB

Gain: 1.3 dB

	TS #2A
	
	TM9 64QAM 4x4
	SNR: 9.3 dB

Gain: 0 dB
	N/A
	SNR: 15.0 dB

Gain: 0.6 dB
	SNR: 21.3 dB

Gain: 1.7 dB

	TS #3
	
	TM4 256QAM 4x4
	SNR: 15.7 dB

Gain: 0 dB
	N/A
	SNR: 21.9 dB

Gain: 0.7 dB
	SNR: 28.7 dB

Gain: 1.4 dB

	TS #4
	
	TM9 256QAM 4x4
	SNR: 17.4 dB

Gain: 0 dB
	N/A
	SNR: 23.8 dB

Gain: 0.7 dB
	SNR: 30.1 dB

Gain: N/A dB

	TS #5
	Rank 3
	TM3 16QAM 4x4
	SNR: 9.7 dB

Gain: 0.1 dB
	SNR: 11.4 dB

Gain: 0.1 dB
	SNR: 20.8 dB

Gain: 6.0 dB
	SNR: 29.7 dB

Gain: N/A dB

	TS #6
	
	TM3 64QAM 4x4
	SNR: 12.9 dB

Gain: 0.1 dB
	SNR: 14.1 dB

Gain: 0.1 dB
	SNR: 26.4 dB

Gain: 2.3 dB
	SNR: >32 dB

Gain: N/A dB

	TS #7
	Rank 4
	TM4 16QAM 4x4
	SNR: 12.8 dB

Gain: 1.2 dB
	SNR: 14.1 dB

Gain: 1.9 dB
	SNR: 29.7 dB

Gain: N/A dB
	SNR: >32 dB

Gain: N/A dB

	TS #8
	
	TM9 16QAM 4x4
	SNR: 17 dB

Gain: 2.0 dB
	SNR: 16.4 dB

Gain: 2.8 dB
	SNR: >32 dB
Gain: N/A dB
	SNR: >32 dB

Gain: N/A dB


Observation #2:

· For noise limited conditions R-ML receivers allow to achieve testable performance improvement over LMMSE receivers and operate on feasible SNR point for the following scenarios:
· Rank 3 + TM3+ 16QAM 4x4 + ULA Med A
· Rank 4 + TM4+ 16QAM 4x4 + XPL Med A
· Rank 4 + TM9+ 16QAM 4x4 + XPL Med A, ULA Low

· FFS: Rank 2 + TM4/9+ 64QAM 4x4 + ULA Med
· FFS: Rank 3 + TM3+ 64QAM 4x4 + ULA Med A
3.2 Interference limited case

In this section we provide link level eSU-MIMO results for interference limited environment for the subset of test case. One of the main purposes to consider interference limited scenarios is to reduce SINR operating point. So we select scenarios with testable R-ML performance improvement and high SINR operating point (in noise limited cases). In Figure 3 we provide our eSU-MIMO link level results for interference limited case.
	TS #5, TM3, 16QAM + Rank 3.

	[image: image37.emf]-10 -5 0 5 10 15 20 25

SINR, dB

0

5

10

15

20

25

30

35

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS5, TM3, 4x4, EVA70, ULAMediumA, Rank3, 16QAM

LMMSE

R-ML


ULA, Medium A correlation.
	[image: image38.emf]-10 -5 0 5 10 15 20 25

SINR, dB

0

5

10

15

20

25

30

35

T

h

r

o

u

g

h

p

u

t

,

 

M

b

p

s

PDSCH, TS5, TM3, 4x4, EVA70, ULAMedium, Rank3, 16QAM

LMMSE

R-ML


ULA, Medium correlation.

	TS #6, TM3, 64QAM + Rank 3.
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	TS #7, TM4, 16QAM + Rank 4.
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	Figure 3. Evaluation results – Interference limited case.


Table 3. Observations on evaluation results (interference limited case) – 70% max t-put.

	Test scenario
	Rank
	Descriptions of other parameters
	ULA, Med A
	ULA, Med

	TS #5
	Rank 3
	TM3 16QAM 4x4
	SINR: 11.9 dB

Gain: 3.8 dB
	SINR: 17.9 dB

Gain: 7.7 dB

	TS #6
	
	TM3 64QAM 4x4
	SINR: 15.3 dB

Gain: 1.4 dB
	SINR: 23.9 dB

Gain: 2.8 dB

	TS #7
	Rank 4
	TM4 16QAM 4x4
	SINR: 21.5 dB

Gain: 6.1 dB
	SINR: >32 dB
Gain: N/A dB


Observation #3:

· For the interference limited conditions R-ML receivers allow to achieve testable performance improvement over LMMSE receivers and operate on feasible SNR point for the following scenarios:

· Rank 3 + TM3+ 16QAM 4x4 + ULA Med A, ULA Med

· Rank 3 + TM3+ 64QAM 4x4 + ULA Med

· Rank 4 + TM4+ 16QAM 4x4 + ULA Med A

· For the interference limited conditions the R-ML receiver gains are less than for the noise-limited case
4. Conclusions

In this contribution, we’ve presented our link level performance analysis on the E-SU-MIMO IM receivers. These results can be used for downselection of test cases. The simulation results are also provided in the Excel format:
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Evaluation scenarios

		Note:		- Other scenarios are not precluded and we encourage companies to bring more evaluations if they can.

				- Simulation for interference scenario is not mandatory for all test cases

		Common test parameters (FDD)



				Parameter		Unit		Value

				Bandwidth		MHz		10

				Duplex mode				FDD

				Inter-TTI Distance				1

				Number of HARQ processes per component carrier		Processes		8

				Maximum number of HARQ transmission				4

				Redundancy version coding sequence				{0,1,2,3} for QPSK and 16QAM

								{0,0,1,2} for 64QAM and 256QAM

				Number of OFDM symbols for PDCCH		OFDM symbols		2 for 10 MHz

				Reporting Mode				PUSCH 3-1 

				Cyclic Prefix				Normal

				Cell_ID				0

				Tx EVM				6% for 16QAM and 64QAM; 

								3% for 256QAM

				Reference receiver				R-ML, interesting companies are encouraged to provide full ML results

		Test scenario

				Test scenario		Rank		Descriptions of other parameters

				Case 1		Rank 2		TM4 16QAM 1/2 ETU70 2x4 (refer 8.2.1.4.2A)		for simulation alignment

				Case 2				TM9 16QAM 1/2 EPA5 2X4 (refer 8.3.1.2A)

				TS #1				TM4 64QAM 1/2 EPA5 2x4		for test feasibility

				TS #2				TM9 64QAM 1/2 EPA5 2x4

				TS #3				TM4 256QAM 0.62 EPA5 4x4

				TS #4				TM9 256QAM 1/2 EPA5 4x4

				TS #5		Rank3		TM3 16QAM 1/2 EVA70 4x4

				TS #6				TM3  64QAM 1/2 EPA5 4X4

				TS #7		Rank4		TM4 16QAM 1/2 EPA5 4x4

				TS #8				TM9 16QAM 0.57 EPA5 4x4

		Interference model

						Interference model		reference

				IS #1		No interference

				IS #2		TM1 interference		8.2.1.3.1C

				IS #3		TM4 interference		8.10.1.1.3

				IS #4		TM9 interference		8.10.1.1.5

		Antenna correlation 

						Antenna Correlation

				AC #1		ULA Low correlation

				AC #2		ULA Medium correlation (α=0.3, β=0.9)

				AC #3		ULA Medium A correlation (α=0.3, β=0.3874)

				AC #4		XPOL Medium A correlation (α=0.3, β=0.6, γ=0.2)





FRC for simulations

						Rank2												Rank3				Rank4

						Case 1		Case 2		TS#1		TS#2		TS#3		TS#4		TS#5 (Case 3)		TS#6		TS#7		TS#8

		Parameter		Unit		TM4 16QAM		TM9 16QAM		TM4 64QAM		TM9 64QAM		TM4 256QAM		TM9 256QAM		TM3 16QAM		TM3 64QAM		TM4 16QAM		TM9 16QAM

		Reference channel

		Channel bandwidth		MHz		10		10		10		10		10		10		10		10		10		10

		Allocated resource blocks (Note 3)				50		50		50		50		50		50		50		50		50		50

		Allocated subframes per Radio Frame				9		9		9		9		9		9		9		9		9		9

		Modulation				16QAM		16QAM		64QAM		64QAM		256QAM		256QAM		16QAM		64QAM		16QAM		16QAM

		Target Coding Rate				1/2		1/2		1/2		1/2		0.62		0.67		1/2		0.43		1/2		0.57

		Information Bit Payload 

		     For Sub-Frames 1,4,6,9		Bits		12960		11448		18336		18336		31704		31704		12960(CW0)
25456(CW1)		16416(CW0)
32856(CW1)		25456		25456

		     For Sub-Frames 2,3,7,8		Bits		12960		11448		18336		18336		31704		31704		12960(CW0)
25456(CW1)		16416(CW0)
32856(CW1)		25456		25456

		     For Sub-Frame 5		Bits		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		     For Sub-Frame 0		Bits		12960		9528		18336		14688		31704		26416		11448(CW0)
22920(CW1)		15264(CW0)
30576(CW1)		22920		21384

		Number of Code Blocks (Note 4)

		     For Sub-Frames 1,4,6,9		Code blocks		3		2		3		3		6		6		3(CW0)
5(CW1)		3(CW0)
6(CW1)		5		5

		     For Sub-Frames 2,3,7,8		Code blocks		3		2		3		3		6		6		3(CW0)
6(CW1)		3(CW0)
6(CW1)		5		5

		     For Sub-Frame 5		Bits		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

		     For Sub-Frame 0		Bits		3		2		3		3		6		5		2(CW0)
4(CW1)		3(CW0)
5(CW1)		4		4

		Binary Channel Bits

		      For Sub-Frames 1,6		Bits		26400		24000		39600		36000		51200		48000		25600(CW0)
51200(CW1)		38400(CW0)
76800(CW1)		51200		43200

		     For Sub-Frames 4,9		Bits		26400		2400		39600		36000		51200		48000		25600(CW0)
51200(CW1)		38400(CW0)
76800(CW1)		51200		43200

		     For Sub-Frames 2,7		Bits		26400		23600		39600		35400		51200		46400		25600(CW0)
51200(CW1)		38400(CW0)
76800(CW1)		51200		41600

		     For Sub-Frames 3,8		Bits		26400		23200		39600		34800		51200		46400		25600(CW0)
51200(CW1)		38400(CW0)
76800(CW1)		51200		41600

		     For Sub-Frame 5		Bits		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A						 

		     For Sub-Frame 0		Bits		24768		19680		37152		29520		48128		39360		24064(CW0)
48128(CW1)		36096(CW0)
72192(CW1)		48128		35424

		Max. Throughput averaged over 1 frame 		Mbps		11.664		10.1112		16.502		16.138		28.534		28.005		11.513(CW0)
22.657(CW1)		14.659(CW0)
29.342(CW1)		22.657		22.503

		Note 1: 2 symbols allocated to PDCCH.
Note 2: Reference signal, synchronization signals and PBCH allocated as per TS 36.211.
Note 3: For TM9, 50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.
Note 4: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).











Summary



				Rank  		Test scenario		Antenna correlation		Receiver		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9		Average		Span		STD

						Case 1
TM4 16QAM		ULA Medium		RML		15.23																		15.2304463027		0		ERROR:#DIV/0!

										MMSE		18.11																		18.1067858275		0		ERROR:#DIV/0!

						Case 2
TM9 16QAM		ULA Medium		RML		12.20																		12.2022010581		0		ERROR:#DIV/0!

										MMSE		15.07																		15.0658729783		0		ERROR:#DIV/0!

				Rank 2		TS#1 
TM4 64QAM 		ULA Low		RML		11.66																		11.6575969254		0		ERROR:#DIV/0!

										MMSE		11.66																		11.6627381481		0		ERROR:#DIV/0!

								ULA Medium		RML		22.61																		22.6105302939		0		ERROR:#DIV/0!

										MMSE		23.06																		23.0575767532		0		ERROR:#DIV/0!

								ULA Medium A		RML		15.85																		15.8532028929		0		ERROR:#DIV/0!

										MMSE		15.92																		15.9230810765		0		ERROR:#DIV/0!

						TS#2
TM9 64QAM 		ULA Low		RML		9.87																		9.8708149918		0		ERROR:#DIV/0!

										MMSE		9.85																		9.8520524396		0		ERROR:#DIV/0!

								ULA Medium		RML		20.61																		20.6114468797		0		ERROR:#DIV/0!

										MMSE		21.49																		21.494077797		0		ERROR:#DIV/0!

								ULA Medium A		RML		14.05																		14.046383374		0		ERROR:#DIV/0!

										MMSE		14.26																		14.2604830943		0		ERROR:#DIV/0!

						TS#3
TM4 256QAM 		ULA Low		RML		14.76																		14.7585024148		0		ERROR:#DIV/0!

										MMSE		14.74																		14.7357037234		0		ERROR:#DIV/0!

								ULA Medium		RML		26.22																		26.2193158734		0		ERROR:#DIV/0!

										MMSE		27.33																		27.3307260577		0		ERROR:#DIV/0!

								ULA Medium A		RML		19.74																		19.7408553404		0		ERROR:#DIV/0!

										MMSE		20.06																		20.0564209118		0		ERROR:#DIV/0!

						TS#4
TM9 256QAM 		ULA Low		RML		16.35																		16.3509072475		0		ERROR:#DIV/0!

										MMSE		16.30																		16.3010984599		0		ERROR:#DIV/0!

								ULA Medium		RML		28.32																		28.3210739594		0		ERROR:#DIV/0!

										MMSE		29.45																		29.4504306259		0		ERROR:#DIV/0!

								ULA Medium A		RML		21.58																		21.5801436801		0		ERROR:#DIV/0!

										MMSE		22.01																		22.0083486705		0		ERROR:#DIV/0!

				Rank 3		TS#5
TM3 16QAM 		ULA Low		RML		9.11																		9.1097760041		0		ERROR:#DIV/0!

										MMSE		9.19																		9.1895969043		0		ERROR:#DIV/0!

								ULA Medium		RML		27.70																		27.7024099294		0		ERROR:#DIV/0!

										MMSE		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								ULA Medium A		RML		19.61																		19.6135520557		0		ERROR:#DIV/0!

										MMSE		25.40																		25.4008273356		0		ERROR:#DIV/0!

								XPOL Medium A		RML		10.59																		10.5890146582		0		ERROR:#DIV/0!

										MMSE		10.82																		10.816475374		0		ERROR:#DIV/0!

						TS#6
TM3 64QAM 		ULA Low		RML		11.66																		11.6560773924		0		ERROR:#DIV/0!

										MMSE		11.73																		11.7298166303		0		ERROR:#DIV/0!

								ULA Medium		RML		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

										MMSE		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								ULA Medium A		RML		24.81																		24.8134010821		0		ERROR:#DIV/0!

										MMSE		26.73																		26.7267547375		0		ERROR:#DIV/0!

								XPOL Medium A		RML		13.09																		13.0878689332		0		ERROR:#DIV/0!

										MMSE		13.17																		13.1711284714		0		ERROR:#DIV/0!

				Rank 4		TS#7
TM4 16QAM 		ULA Low		RML		9.25																		9.245692391		0		ERROR:#DIV/0!

										MMSE		9.72																		9.7242175166		0		ERROR:#DIV/0!

								ULA Medium		RML		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

										MMSE		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								ULA Medium A		RML		21.24																		21.2382659252		0		ERROR:#DIV/0!

										MMSE		28.85																		28.8506223346		0		ERROR:#DIV/0!

								XPOL Medium A		RML		10.68																		10.6767695616		0		ERROR:#DIV/0!

										MMSE		11.66																		11.6590672685		0		ERROR:#DIV/0!

						TS#8
TM9 16QAM 		ULA Low		RML		13.52																		13.5243369574		0		ERROR:#DIV/0!

										MMSE		14.75																		14.7507995812		0		ERROR:#DIV/0!

								ULA Medium		RML		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

										MMSE		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								ULA Medium A		RML		25.69																		25.6882159719		0		ERROR:#DIV/0!

										MMSE		ERROR:#REF!																		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								XPOL Medium A		RML		12.96																		12.9555452518		0		ERROR:#DIV/0!

										MMSE		14.6388328041																		14.6388328041		0		ERROR:#DIV/0!





Case1(TM4_16QAM_R2)

		Rank 2 : TM4 16QAM																		Max Tput		23.328

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Medium

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0.12

				0		0.68

				2		1.89

				4		3.43

				6		5.61

				8		7.44

				10		9.16

				12		11.46

				14		13.67

				16		18.25

				18		22.69

				20		23.49

				22		23.49

				24		23.49

				26		23.49

				28		23.49

				Target SNR		15.2304463027																

				MMSE Receiver

		Antenna correlation		ULA Low

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0.42

				0		1.47

				2		2.85

				4		4.27

				6		5.66

				8		7.16

				10		8.55

				12		9.81

				14		11.57

				16		13.67

				18		16.16

				20		19.65

				22		22.15

				24		23.16

				26		23.49

				28		23.49

				Target SNR		18.1067858275																



ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.12	0.68	1.89	3.43	5.61	7.44	9.16	11.46	13.67	18.25	22.69	23.49	23.49	23.49	23.49	23.49	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.42	1.47	2.85	4.2699999999999996	5.66	7.16	8.5500000000000007	9.81	11.57	13.67	16.16	19.649999999999999	22.15	23.16	23.49	23.49	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]



Case2(TM9_16QAM_R2)

		Rank 2 : TM9 16QAM																		Max Tput		20.2224

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Medium

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0.98

				0		2.09

				2		3.41

				4		4.98

				6		6.77

				8		8.89

				10		11.17

				12		13.91

				14		16.54

				16		18.64

				18		19.83

				20		20.3

				22		20.39

				24		20.39

				26		20.39

				28		20.39

				Target SNR		12.2022010581																

				MMSE Receiver

		Antenna correlation		ULA Low

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		1.45

				0		2.58

				2		3.94

				4		5.3

				6		6.76

				8		8.24

				10		9.74

				12		11.49

				14		13.17

				16		15.08

				18		16.76

				20		18.23

				22		19.1

				24		19.78

				26		20.22

				28		20.33

				Target SNR		15.0658729783																



ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.98	2.09	3.41	4.9800000000000004	6.77	8.89	11.17	13.91	16.54	18.64	19.829999999999998	20.3	20.39	20.39	20.39	20.39	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	1.45	2.58	3.94	5.3	6.76	8.24	9.74	11.49	13.17	15.08	16.760000000000002	18.23	19.100000000000001	19.78	20.22	20.329999999999998	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]



TS#1(TM4_64QAM_R2)

		Rank 2 : TM4 64QAM																		Max Tput		33.004

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0																						-2		0																						-2		0.07

				0		0.33																						0		0.23																						0		0.41

				2		2.54																						2		0.73																						2		1.21

				4		6.34																						4		1.82																						4		2.99

				6		9.27																						6		2.69																						6		5.15

				8		12.39																						8		4.03																						8		7.83

				10		16.98																						10		5.51																						10		10.96

				12		24.62																						12		7.21																						12		14.53

				14		30.2																						14		9.51																						14		18.73

				16		32.64																						16		12																						16		23.49

				18		33.14																						18		15.15																						18		27.69

				20		33.23																						20		18.3																						20		30.68

				22		33.23																						22		22.05																						22		32.51

				24		33.23																						24		25.69																						24		33.02

				26		33.23																						26		28.56																						26		33.23

				28		33.23																						28		30.64																						28		33.23

				Target SNR		11.6575969254																						Target SNR		22.6105302939																						Target SNR		15.8532028929																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0																						-2		0.03																						-2		0.22

				0		0.34																						0		0.4																						0		0.58

				2		2.73																						2		1.43																						2		1.62

				4		6.47																						4		2.44																						4		3.54

				6		9.32																						6		3.51																						6		5.54

				8		12.43																						8		4.79																						8		8.03

				10		17.02																						10		6.21																						10		11.06

				12		24.58																						12		7.63																						12		14.56

				14		30.24																						14		9.86																						14		18.68

				16		32.65																						16		12.18																						16		23.3

				18		33.15																						18		14.82																						18		27.42

				20		33.23																						20		17.77																						20		30.28

				22		33.23																						22		21.24																						22		32.33

				24		33.23																						24		24.9																						24		32.92

				26		33.23																						26		27.49																						26		33.2

				28		33.23																						28		29.95																						28		33.23

				Target SNR		11.6627381481																						Target SNR		23.0575767532																						Target SNR		15.9230810765																



ULA Low

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0	0.33	2.54	6.34	9.27	12.39	16.98	24.62	30.2	32.64	33.14	33.229999999999997	33.229999999999997	33.229999999999997	33.229999999999997	33.229999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0	0.23	0.73	1.82	2.69	4.03	5.51	7.21	9.51	12	15.15	18.3	22.05	25.69	28.56	30.64	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Low

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0	0.34	2.73	6.47	9.32	12.43	17.02	24.58	30.24	32.65	33.15	33.229999999999997	33.229999999999997	33.229999999999997	33.229999999999997	33.229999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.03	0.4	1.43	2.44	3.51	4.79	6.21	7.63	9.86	12.18	14.82	17.77	21.24	24.9	27.49	29.95	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.22	0.57999999999999996	1.62	3.54	5.54	8.0299999999999994	11.06	14.56	18.68	23.3	27.42	30.28	32.33	32.92	33.200000000000003	33.229999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	7.0000000000000007E-2	0.41	1.21	2.99	5.15	7.83	10.96	14.53	18.73	23.49	27.69	30.68	32.51	33.020000000000003	33.229999999999997	33.229999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]



TS#2(TM9_64QAM_R2)

		Rank 2 : TM9 64QAM																		Max Tput		32.276

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0.29																						-2		0.05																						-2		0.26

				0		2.41																						0		0.31																						0		0.83

				2		6.36																						2		1.01																						2		2.45

				4		9.04																						4		2.08																						4		4.61

				6		11.86																						6		3.35																						6		7.25

				8		15.98																						8		4.76																						8		10.21

				10		23.14																						10		6.46																						10		13.42

				12		29.31																						12		8.56																						12		17.57

				14		31.93																						14		11.1																						14		22.5

				16		32.48																						16		14.13																						16		26.89

				18		32.54																						18		17.6																						18		30.09

				20		32.55																						20		21.51																						20		31.83

				22		32.55																						22		25.26																						22		32.35

				24		32.55																						24		28.17																						24		32.55

				26		32.55																						26		30.22																						26		32.55

				28		32.55																						28		31.7																						28		32.55

				Target SNR		9.8708149918																						Target SNR		20.6114468797																						Target SNR		14.046383374																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				-2		0.33																						-2		0.17																						-2		0.39

				0		2.7																						0		0.75																						0		1.11

				2		6.5																						2		1.75																						2		2.96

				4		9.15																						4		2.75																						4		5.05

				6		11.88																						6		3.99																						6		7.47

				8		16.04																						8		5.39																						8		10.22

				10		23.22																						10		6.8																						10		13.35

				12		29.35																						12		8.62																						12		17.37

				14		31.94																						14		10.97																						14		22.08

				16		32.47																						16		13.42																						16		26.34

				18		32.54																						18		16.58																						18		29.28

				20		32.55																						20		19.74																						20		31.44

				22		32.55																						22		23.65																						22		32.2

				24		32.55																						24		26.33																						24		32.49

				26		32.55																						26		28.98																						26		32.55

				28		32.55																						28		30.47																						28		32.55

				Target SNR		9.8520524396																						Target SNR		21.494077797																						Target SNR		14.2604830943																



ULA Low

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.28999999999999998	2.41	6.36	9.0399999999999991	11.86	15.98	23.14	29.31	31.93	32.479999999999997	32.54	32.549999999999997	32.549999999999997	32.549999999999997	32.549999999999997	32.549999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.05	0.31	1.01	2.08	3.35	4.76	6.46	8.56	11.1	14.13	17.600000000000001	21.51	25.26	28.17	30.22	31.7	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]



ULA Low

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.33	2.7	6.5	9.15	11.88	16.04	23.22	29.35	31.94	32.47	32.54	32.549999999999997	32.549999999999997	32.549999999999997	32.549999999999997	32.549999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.17	0.75	1.75	2.75	3.99	5.39	6.8	8.6199999999999992	10.97	13.42	16.579999999999998	19.739999999999998	23.65	26.33	28.98	30.47	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.39	1.1100000000000001	2.96	5.05	7.47	10.220000000000001	13.35	17.37	22.08	26.34	29.28	31.44	32.200000000000003	32.49	32.549999999999997	32.549999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	0.26	0.83	2.4500000000000002	4.6100000000000003	7.25	10.210000000000001	13.42	17.57	22.5	26.89	30.09	31.83	32.35	32.549999999999997	32.549999999999997	32.549999999999997	Company 2	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 3	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 4	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 5	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 6	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 7	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 8	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	Company 9	-2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	SNR [dB]

Tput [kbps]



TS#3(TM4_256QAM_R2)

		Rank 2 : TM4 256QAM																		Max Tput		57.068

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		6.37																						2		1.82																						2		2.76

				4		12.27																						4		2.8																						4		5.25

				6		15.26																						6		4.06																						6		7.85

				8		15.95																						8		5.53																						8		10.66

				10		18.58																						10		7.45																						10		14.26

				12		25.97																						12		9.67																						12		17.45

				14		34.08																						14		12.02																						14		21.39

				16		51.81																						16		14.55																						16		26.81

				18		57.08																						18		17.64																						18		33.49

				20		57.45																						20		21.05																						20		41.01

				22		57.46																						22		26.11																						22		49.04

				24		57.46																						24		32.19																						24		54.59

				26		57.46																						26		39.2																						26		56.72

				28		57.46																						28		46.57																						28		57.29

				30		57.46																						30		52.29																						30		57.46

				32		57.46																						32		55.29																						32		57.46

				Target SNR		14.7585024148																						Target SNR		26.2193158734																						Target SNR		19.7408553404																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		6.43																						2		2.52																						2		3.41

				4		12.26																						4		3.88																						4		5.73

				6		15.26																						6		5.17																						6		8.14

				8		15.94																						8		6.51																						8		10.8

				10		18.59																						10		8.36																						10		14.28

				12		25.99																						12		10.43																						12		17.49

				14		34.25																						14		12.32																						14		21.3

				16		52.04																						16		14.59																						16		26.35

				18		57.11																						18		17.42																						18		32.85

				20		57.45																						20		20.41																						20		39.76

				22		57.46																						22		24.85																						22		46.98

				24		57.46																						24		30.04																						24		53.02

				26		57.46																						26		35.82																						26		55.78

				28		57.46																						28		42.2																						28		56.87

				30		57.46																						30		48.3																						30		57.18

				32		57.46																						32		53.32																						32		57.45

				Target SNR		14.7357037234																						Target SNR		27.3307260577																						Target SNR		20.0564209118																



ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	6.37	12.27	15.26	15.95	18.579999999999998	25.97	34.08	51.81	57.08	57.45	57.46	57.46	57.46	57.46	57.46	57.46	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	1.82	2.8	4.0599999999999996	5.53	7.45	9.67	12.02	14.55	17.64	21.05	26.11	32.19	39.200000000000003	46.57	52.29	55.29	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	6.43	12.26	15.26	15.94	18.59	25.99	34.25	52.04	57.11	57.45	57.46	57.46	57.46	57.46	57.46	57.46	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	2.52	3.88	5.17	6.51	8.36	10.43	12.32	14.59	17.420000000000002	20.41	24.85	30.04	35.82	42.2	48.3	53.32	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	3.41	5.73	8.14	10.8	14.28	17.489999999999998	21.3	26.35	32.85	39.76	46.98	53.02	55.78	56.87	57.18	57.45	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	2.76	5.25	7.85	10.66	14.26	17.45	21.39	26.81	33.49	41.01	49.04	54.59	56.72	57.29	57.46	57.46	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]



TS#4(TM9_256QAM_R2)

		Rank 2 : TM9 256QAM																		Max Tput		56.01

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		2.06																						2		0.75																						2		0.98

				4		9.66																						4		1.4																						4		2.57

				6		13.14																						6		2.14																						6		5.18

				8		15.35																						8		3.13																						8		8.45

				10		16.7																						10		5.01																						10		12.12

				12		20.99																						12		7.14																						12		15.24

				14		26.83																						14		9.73																						14		18.15

				16		36.78																						16		12.17																						16		22

				18		52.94																						18		14.75																						18		27.43

				20		56.31																						20		17.46																						20		33.44

				22		56.47																						22		21.18																						22		40.9

				24		56.47																						24		25.72																						24		48.53

				26		56.47																						26		31.91																						26		53.59

				28		56.47																						28		38.21																						28		55.54

				30		56.47																						30		44.86																						30		56.3

				32		56.47																						32		50.66																						32		56.47

				Target SNR		16.3509072475																						Target SNR		28.3210739594																						Target SNR		21.5801436801																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		2.19																						2		1.29																						2		1.55

				4		9.76																						4		2.1																						4		3.04

				6		13.15																						6		3.07																						6		5.73

				8		15.37																						8		4.1																						8		8.89

				10		16.72																						10		5.94																						10		12.22

				12		21.03																						12		8.11																						12		15.26

				14		26.9																						14		10.43																						14		18.15

				16		37.15																						16		12.52																						16		21.91

				18		53.14																						18		14.78																						18		27.01

				20		56.31																						20		17.21																						20		32.66

				22		56.47																						22		20.51																						22		39.18

				24		56.47																						24		24.35																						24		46.21

				26		56.47																						26		29.64																						26		51.91

				28		56.47																						28		35																						28		54.55

				30		56.47																						30		40.93																						30		55.7

				32		56.47																						32		46.94																						32		56.14

				Target SNR		16.3010984599																						Target SNR		29.4504306259																						Target SNR		22.0083486705																



ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	2.06	9.66	13.14	15.35	16.7	20.99	26.83	36.78	52.94	56.31	56.47	56.47	56.47	56.47	56.47	56.47	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.75	1.4	2.14	3.13	5.01	7.14	9.73	12.17	14.75	17.46	21.18	25.72	31.91	38.21	44.86	50.66	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	2.19	9.76	13.15	15.37	16.72	21.03	26.9	37.15	53.14	56.31	56.47	56.47	56.47	56.47	56.47	56.47	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	1.29	2.1	3.07	4.0999999999999996	5.94	8.11	10.43	12.52	14.78	17.21	20.51	24.35	29.64	35	40.93	46.94	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	1.55	3.04	5.73	8.89	12.22	15.26	18.149999999999999	21.91	27.01	32.659999999999997	39.18	46.21	51.91	54.55	55.7	56.14	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.98	2.57	5.18	8.4499999999999993	12.12	15.24	18.149999999999999	22	27.43	33.44	40.9	48.53	53.59	55.54	56.3	56.47	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]



TS#5(TM3_16QAM_R3)

		Rank 3 : TM3 16QAM																		Max Tput		34.17

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		9.04																						2		0																						2		0.12																						2		7.48

				4		11.66																						4		0.04																						4		1.97																						4		9.74

				6		16.62																						6		0.25																						6		6.47																						6		15.39

				8		16.87																						8		1.46																						8		8.86																						8		16.63

				10		31.65																						10		4.61																						10		9.87																						10		20.6

				12		34.44																						12		7.4																						12		12.6																						12		34.21

				14		34.44																						14		8.96																						14		16.37																						14		34.44

				16		34.44																						16		9.9																						16		16.63																						16		34.44

				18		34.44																						18		12.01																						18		17.02																						18		34.44

				20		34.44																						20		15.42																						20		25.95																						20		34.44

				22		34.44																						22		16.6																						22		34.19																						22		34.44

				24		34.44																						24		16.69																						24		34.44																						24		34.44

				26		34.44																						26		18.49																						26		34.44																						26		34.44

				28		34.44																						28		25.02																						28		34.44																						28		34.44

				30		34.44																						30		33.07																						30		34.44																						30		34.44

				32		34.44																						32		34.41																						32		34.44																						32		34.44

				Target SNR		9.1097760041																						Target SNR		27.7024099294																						Target SNR		19.6135520557																						Target SNR		10.5890146582																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		9.37																						2		0.03																						2		0.79																						2		8.24

				4		12.51																						4		0.31																						4		4.97																						4		10.04

				6		16.62																						6		1.34																						6		7.92																						6		16.04

				8		16.79																						8		3.76																						8		9.39																						8		16.62

				10		30.44																						10		6.45																						10		9.95																						10		18.92

				12		34.44																						12		7.69																						12		11.76																						12		33.6

				14		34.44																						14		8.97																						14		15.82																						14		34.44

				16		34.44																						16		9.7																						16		16.62																						16		34.44

				18		34.44																						18		10.12																						18		16.62																						18		34.44

				20		34.44																						20		11.78																						20		16.62																						20		34.44

				22		34.44																						22		14.69																						22		16.68																						22		34.44

				24		34.44																						24		16.54																						24		18.89																						24		34.44

				26		34.44																						26		16.62																						26		26.46																						26		34.44

				28		34.44																						28		16.62																						28		32.85																						28		34.44

				30		34.44																						30		16.62																						30		34.36																						30		34.44

				32		34.44																						32		16.62																						32		34.44																						32		34.44

				Target SNR		9.1895969043																						Target SNR		ERROR:#REF!																						Target SNR		25.4008273356																						Target SNR		10.816475374																







































ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	9.0399999999999991	11.66	16.62	16.87	31.65	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0	0.04	0.25	1.46	4.6100000000000003	7.4	8.9600000000000009	9.9	12.01	15.42	16.600000000000001	16.690000000000001	18.489999999999998	25.02	33.07	34.409999999999997	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	9.3699999999999992	12.51	16.62	16.79	30.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.03	0.31	1.34	3.76	6.45	7.69	8.9700000000000006	9.6999999999999993	10.119999999999999	11.78	14.69	16.54	16.62	16.62	16.62	16.62	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.79	4.97	7.92	9.39	9.9499999999999993	11.76	15.82	16.62	16.62	16.62	16.68	18.89	26.46	32.85	34.36	34.44	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.12	1.97	6.47	8.86	9.8699999999999992	12.6	16.37	16.63	17.02	25.95	34.19	34.44	34.44	34.44	34.44	34.44	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	7.48	9.74	15.39	16.63	20.6	34.21	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	8.24	10.039999999999999	16.04	16.62	18.920000000000002	33.6	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	34.44	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]



TS#6(TM3_64QAM_R3)

		Rank 3 : TM3 64QAM																		Max Tput		44.001

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		0.14																						2		0																						2		0																						2		0.03

				4		3.67																						4		0																						4		0.04																						4		2

				6		11.93																						6		0																						6		0.66																						6		9.95

				8		16.11																						8		0.07																						8		3.17																						8		13.49

				10		22.82																						10		0.46																						10		6.65																						10		18.93

				12		32.78																						12		1.27																						12		9.8																						12		24.75

				14		43.47																						14		3.02																						14		11.77																						14		37

				16		44.33																						16		5.43																						16		12.49																						16		44.08

				18		44.33																						18		8.33																						18		14.08																						18		44.33

				20		44.33																						20		10.13																						20		17.51																						20		44.33

				22		44.33																						22		11.3																						22		22.01																						22		44.33

				24		44.33																						24		12.28																						24		27.63																						24		44.33

				26		44.33																						26		13.39																						26		36.09																						26		44.33

				28		44.33																						28		15.19																						28		42.9																						28		44.33

				30		44.33																						30		17.91																						30		44.26																						30		44.33

				32		44.33																						32		21.23																						32		44.33																						32		44.33

				Target SNR		11.6560773924																						Target SNR		ERROR:#REF!																						Target SNR		24.8134010821																						Target SNR		13.0878689332																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				2		4.64																						2		0																						2		0.04																						2		2.17

				4		10.65																						4		0.01																						4		0.88																						4		9.35

				6		12.77																						6		0.31																						6		3.58																						6		12.08

				8		16.71																						8		0.91																						8		7.06																						8		13.8

				10		22.81																						10		2.21																						10		10.02																						10		19.16

				12		32.28																						12		4.1																						12		11.6																						12		24.43

				14		43.29																						14		6.47																						14		12.14																						14		36.29

				16		44.33																						16		8.85																						16		12.61																						16		43.98

				18		44.33																						18		10.43																						18		13.86																						18		44.33

				20		44.33																						20		11.33																						20		16.44																						20		44.33

				22		44.33																						22		12.01																						22		19.58																						22		44.33

				24		44.33																						24		12.23																						24		23.5																						24		44.33

				26		44.33																						26		12.64																						26		28.38																						26		44.33

				28		44.33																						28		13.31																						28		35.55																						28		44.33

				30		44.33																						30		14.79																						30		40.9																						30		44.33

				32		44.33																						32		17.39																						32		43.37																						32		44.33

				Target SNR		11.7298166303																						Target SNR		ERROR:#REF!																						Target SNR		26.7267547375																						Target SNR		13.1711284714																



ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.14000000000000001	3.67	11.93	16.11	22.82	32.78	43.47	44.33	44.33	44.33	44.33	44.33	44.33	44.33	44.33	44.33	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0	0	0	7.0000000000000007E-2	0.46	1.27	3.02	5.43	8.33	10.130000000000001	11.3	12.28	13.39	15.19	17.91	21.23	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Low

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	4.6399999999999997	10.65	12.77	16.71	22.81	32.28	43.29	44.33	44.33	44.33	44.33	44.33	44.33	44.33	44.33	44.33	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0	0.01	0.31	0.91	2.21	4.0999999999999996	6.47	8.85	10.43	11.33	12.01	12.23	12.64	13.31	14.79	17.39	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.04	0.88	3.58	7.06	10.02	11.6	12.14	12.61	13.86	16.440000000000001	19.579999999999998	23.5	28.38	35.549999999999997	40.9	43.37	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0	0.04	0.66	3.17	6.65	9.8000000000000007	11.77	12.49	14.08	17.510000000000002	22.01	27.63	36.090000000000003	42.9	44.26	44.33	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	0.03	2	9.9499999999999993	13.49	18.93	24.75	37	44.08	44.33	44.33	44.33	44.33	44.33	44.33	44.33	44.33	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	2.17	9.35	12.08	13.8	19.16	24.43	36.29	43.98	44.33	44.33	44.33	44.33	44.33	44.33	44.33	44.33	Company 2	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 3	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 4	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 5	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 6	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 7	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 8	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	Company 9	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	32	SNR [dB]

Tput [kbps]



TS#7(TM4_16QAM_R4)

		Rank 4 : TM4 16QAM																		Max Tput		45.314

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				0		2.05																						0		0.52																						0		1.67																						0		1.97

				2		9.35																						2		0.96																						2		3.43																						2		6.84

				4		16.01																						4		1.84																						4		5.66																						4		13.26

				6		20.19																						6		3.05																						6		8.18																						6		17.53

				8		26.35																						8		4.22																						8		10.38																						8		22.29

				10		35.49																						10		6.11																						10		12.9																						10		28.87

				12		43.46																						12		7.51																						12		15.52																						12		38.13

				14		45.57																						14		9.5																						14		19.07																						14		44.46

				16		45.66																						16		11.6																						16		23.49																						16		45.64

				18		45.66																						18		13.61																						18		27.23																						18		45.66

				20		45.66																						20		15.85																						20		30.4																						20		45.66

				22		45.66																						22		18.6																						22		32.56																						22		45.66

				24		45.66																						24		21.99																						24		34.42																						24		45.66

				26		45.66																						26		25.73																						26		36.12																						26		45.66

				28		45.66																						28		28.48																						28		39.04																						28		45.66

				30		45.66																						30		30.79																						30		41.77																						30		45.66

				Target SNR		9.245692391																						Target SNR		ERROR:#REF!																						Target SNR		21.2382659252																						Target SNR		10.6767695616																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				0		8.55																						0		1.94																						0		3.6																						0		6.49

				2		13.16																						2		2.79																						2		5.67																						2		10.97

				4		17.24																						4		3.98																						4		7.56																						4		14.76

				6		20.38																						6		4.95																						6		9.56																						6		18.13

				8		25.63																						8		6.07																						8		11.42																						8		22.22

				10		32.82																						10		7.47																						10		13.5																						10		26.99

				12		38.64																						12		8.6																						12		14.65																						12		32.79

				14		43																						14		10.17																						14		16.03																						14		38.54

				16		44.84																						16		11.63																						16		17.79																						16		42.32

				18		45.4																						18		12.97																						18		20.11																						18		44.17

				20		45.61																						20		14.06																						20		22.86																						20		45.28

				22		45.66																						22		14.88																						22		25.24																						22		45.64

				24		45.66																						24		15.51																						24		27.55																						24		45.66

				26		45.66																						26		16.2																						26		29.42																						26		45.66

				28		45.66																						28		17.37																						28		31.19																						28		45.66

				30		45.66																						30		19.33																						30		32.45																						30		45.66

				Target SNR		9.7242175166																						Target SNR		ERROR:#REF!																						Target SNR		28.8506223346																						Target SNR		11.6590672685																



ULA Low

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	2.0499999999999998	9.35	16.010000000000002	20.190000000000001	26.35	35.49	43.46	45.57	45.66	45.66	45.66	45.66	45.66	45.66	45.66	45.66	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.52	0.96	1.84	3.05	4.22	6.11	7.51	9.5	11.6	13.61	15.85	18.600000000000001	21.99	25.73	28.48	30.79	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Low

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	8.5500000000000007	13.16	17.239999999999998	20.38	25.63	32.82	38.64	43	44.84	45.4	45.61	45.66	45.66	45.66	45.66	45.66	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1.94	2.79	3.98	4.95	6.07	7.47	8.6	10.17	11.63	12.97	14.06	14.88	15.51	16.2	17.37	19.329999999999998	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	3.6	5.67	7.56	9.56	11.42	13.5	14.65	16.03	17.79	20.11	22.86	25.24	27.55	29.42	31.19	32.450000000000003	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1.67	3.43	5.66	8.18	10.38	12.9	15.52	19.07	23.49	27.23	30.4	32.56	34.42	36.119999999999997	39.04	41.77	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1.97	6.84	13.26	17.53	22.29	28.87	38.130000000000003	44.46	45.64	45.66	45.66	45.66	45.66	45.66	45.66	45.66	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	6.49	10.97	14.76	18.13	22.22	26.99	32.79	38.54	42.32	44.17	45.28	45.64	45.66	45.66	45.66	45.66	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]



TS#8(TM9_16QAM_R4)

		Rank 4 : TM9 16QAM																		Max Tput		45.006

																				Target %		0.7

				RML Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				0		0																						0		0.37																						0		1.18																						0		0.79

				2		0.82																						2		1.03																						2		3.46																						2		3.88

				4		5.68																						4		2.19																						4		5.35																						4		9.42

				6		12.3																						6		3.23																						6		6.46																						6		13.94

				8		16.66																						8		3.97																						8		7.71																						8		17.78

				10		20.31																						10		4.52																						10		10.08																						10		21.87

				12		24.98																						12		5.35																						12		12.46																						12		27.35

				14		33.87																						14		6.75																						14		14.79																						14		36.77

				16		43.01																						16		8.66																						16		17.83																						16		44.37

				18		45.28																						18		10.64																						18		20.97																						18		45.37

				20		45.38																						20		12.7																						20		23.54																						20		45.38

				22		45.38																						22		14.69																						22		26.09																						22		45.38

				24		45.38																						24		17.47																						24		28.95																						24		45.38

				26		45.38																						26		20.03																						26		32																						26		45.38

				28		45.38																						28		22.24																						28		34.38																						28		45.38

				30		45.38																						30		24.8																						30		35.8																						30		45.38

				Target SNR		13.5243369574																						Target SNR		ERROR:#REF!																						Target SNR		25.6882159719																						Target SNR		12.9555452518																

				MMSE Receiver

		Antenna correlation		ULA Low																								ULA Medium																								ULA Medium A																								XPOL Medium A

				SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9						SNR (dB)		Company 1		Company 2		Company 3		Company 4		Company 5		Company 6		Company 7		Company 8		Company 9

				0		0.45																						0		0.97																						0		2.4																						0		2.74

				2		4.28																						2		2.24																						2		4.76																						2		6.96

				4		9.2																						4		3.75																						4		6.3																						4		11.39

				6		13.41																						6		4.9																						6		7.48																						6		14.57

				8		17.17																						8		5.48																						8		8.58																						8		17.76

				10		20.14																						10		5.74																						10		10.55																						10		21.03

				12		23.57																						12		6.2																						12		12.22																						12		24.55

				14		29.15																						14		7.54																						14		13.82																						14		29.93

				16		35.85																						16		8.98																						16		15.54																						16		35.14

				18		40.84																						18		10.51																						18		17.36																						18		40.45

				20		43.58																						20		11.63																						20		18.91																						20		43.38

				22		44.95																						22		13																						22		20.62																						22		44.89

				24		45.28																						24		14.08																						24		23.01																						24		45.24

				26		45.33																						26		15.35																						26		24.5																						26		45.37

				28		45.37																						28		16.43																						28		26.43																						28		45.38

				30		45.38																						30		17.21																						30		28.64																						30		45.38

				Target SNR		14.7507995812																						Target SNR		ERROR:#REF!																						Target SNR		ERROR:#REF!																						Target SNR		14.6388328041																



ULA Low

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0	0.82	5.68	12.3	16.66	20.309999999999999	24.98	33.869999999999997	43.01	45.28	45.38	45.38	45.38	45.38	45.38	45.38	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.37	1.03	2.19	3.23	3.97	4.5199999999999996	5.35	6.75	8.66	10.64	12.7	14.69	17.47	20.03	22.24	24.8	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Low

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.45	4.28	9.1999999999999993	13.41	17.170000000000002	20.14	23.57	29.15	35.85	40.840000000000003	43.58	44.95	45.28	45.33	45.37	45.38	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.97	2.2400000000000002	3.75	4.9000000000000004	5.48	5.74	6.2	7.54	8.98	10.51	11.63	13	14.08	15.35	16.43	17.21	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	2.4	4.76	6.3	7.48	8.58	10.55	12.22	13.82	15.54	17.36	18.91	20.62	23.01	24.5	26.43	28.64	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

ULA Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	1.18	3.46	5.35	6.46	7.71	10.08	12.46	14.79	17.829999999999998	20.97	23.54	26.09	28.95	32	34.380000000000003	35.799999999999997	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	0.79	3.88	9.42	13.94	17.78	21.87	27.35	36.770000000000003	44.37	45.37	45.38	45.38	45.38	45.38	45.38	45.38	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]

XPOL Medium A

Company 1	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	2.74	6.96	11.39	14.57	17.760000000000002	21.03	24.55	29.93	35.14	40.450000000000003	43.38	44.89	45.24	45.37	45.38	45.38	Company 2	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 3	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 4	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 5	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 6	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 7	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 8	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	Company 9	0	2	4	6	8	10	12	14	16	18	20	22	24	26	28	30	SNR [dB]

Tput [kbps]




