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TDD transmit diversity with Joint Predistortion – further simulation results

1. Introduction

This paper presents further link level simulation results of dual Tx antenna Joint Predistortion (JP) in indoor environments. Tx diversity with JP was introduced at WG1#6 in July [1]. In addition to results already presented in [2] at WG1#7 the realistic UL channel estimation at different mobile velocities is addressed here.

2. Simulation parameters

Simulations have been carried out to evaluate the raw bit error rate performance of the TDD downlink in a multi user scenario with 8 active users in a time slot. The following parameters have been used:

carrier frequency
2 GHz

duration of a time slot
10000/15 (s

data modulation
QPSK

chip pulse shaping
root raised cosine, (=0.22

chip pulse length
10 chip periods

number of chips per symbol
16

chip duration
1/3.840 (s

chip over sampling
2

burst type
traffic burst 1 (old midamble)

data detection
MMSE-BLE (Single Tx,TxAA), MF (JP)

channel estimation
correlation, 2(IA)/4(IB) strongest taps sel.

channel type
IndoorA, IndoorB

Two different frame structures were investigated:

FS1: Single switching points with nearly symmetric DL/UL allocation (8/7)
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Figure 1: TDD FS1.

FS2: Multiple switching points with asymmetric DL/UL allocation (4/11)
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Figure 2: TDD FS2.

3. Simulation results

The following two figures present the obtained simulation results for the IndoorA and IndoorB channel model. The Eb/N0=8 dB in UL and DL. We compare the single Tx antenna Joint Detection (JD) performance with dual Tx antenna TxAA and JP in terms of raw BER.

The worst case with respect to UL channel estimation was always used, which means that UL and DL slots have the maximum time separation.
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Figure 3: Raw BER performance of single Tx antenna JD, dual Tx antenna TxAA and JP in the IndoorA environment.
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Figure 4: Raw BER performance of single Tx antenna JD, dual Tx antenna TxAA and JP in the IndoorB environment.

4. Conclusions

The presented simulation results show that in indoor environments with low mobile velocity Tx diversity with JP leads to a significant performance improvement in terms of raw BER compared to the single Tx antenna case and also compared to TxAA.

With FS1 JP outperforms TxAA up to a user velocity of 8 km/h in the IndoorA channel and up to 10 km/h user velocity in the IndoorB channel. With FS2 an improvement with JP can be maintained up to 23 km/h in the IndoorA channel and up to 27 km/h in the IndoorB channel. This improvement is already present in the worst case situation with respect to the UL/DL time difference.
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Tabelle1

		

		Phase:

				0		10		20		30		40		50

		JP		5.90E-04		6.42E-04				1.43E-03				4.96E-02

		TxAA		7.28E-03		7.10E-03				7.79E-03				9.12E-03

		Single Tx Ant.		3.12E-02		3.12E-02		3.12E-02		3.12E-02		3.12E-02		3.12E-02

		IA, K=8; 8dB; 2 taps

				0		5		10		15		20		25		30

		JP,FS1		2.11E-03		3.08E-03		1.24E-02				9.19E-02				2.28E-01

		JP,FS2		2.11E-03				2.88E-03				6.27E-03				1.78E-02

		TxAA,FS1		6.32E-03		6.24E-03		9.36E-03				2.04E-02				3.16E-02

		TxAA,FS2		6.32E-03				6.39E-03				7.82E-03				1.05E-02

		Single Tx Ant.		3.40E-02		3.40E-02		3.40E-02				3.40E-02				3.40E-02

		IA, K=8; 6dB; 2 taps

				0		5		10		15		20		25		30

		JP,FS1		7.63E-03		1.11E-02		2.91E-02				1.18E-01				2.46E-01

		JP,FS2		7.63E-03		7.67E-03		1.01E-02				1.84E-02				3.67E-02

		TxAA,FS1		1.33E-02				1.80E-02				3.34E-02				4.87E-02

		TxAA,FS2		1.33E-02				1.36E-02				1.54E-02				1.92E-02

		Single Tx Ant.		5.21E-02		5.21E-02		5.21E-02				5.21E-02				5.21E-02

		IB, K=8; 8dB; 4 taps

				0		5		10		15		20		25		30

		JP,FS1		2.14E-03		3.23E-03		1.01E-02				7.97E-02				2.19E-01

		JP,FS2		2.14E-03				2.88E-03				5.31E-03				1.41E-02

		TxAA,FS1		7.89E-03		7.61E-03		1.01E-02				2.03E-02				3.38E-02

		TxAA,FS2		7.89E-03				7.26E-03				8.63E-03				1.13E-02

		Single Tx Ant.		2.36E-02		2.36E-02		2.36E-02				2.36E-02				2.36E-02





resJD_ke1_ia5_long

		

				3		4		5		6		7		8		9		10		11

		JD				7.84E-02				5.27E-02				3.41E-02				2.11E-02

		JP Ke=1				1.17E-01				7.55E-02				4.40E-02				2.33E-02

		JP Ke=1, 2				1.27E-01				8.67E-02				5.55E-02				3.37E-02

		JP Ke=2				1.37E-02				4.17E-03				9.83E-04				1.99E-04

		TxAA Ke=2				2.37E-02				1.15E-02				5.15E-03				2.33E-03

		STD Ke=2				3.84E-02				2.02E-02				1.00E-02				4.69E-03

		Indoor, Ke=1:

				3		4		5		6		7		8		9		10		11		12		13

		JD,IA				7.73E-02								3.14E-02								1.10E-02

		JD,IB				6.84E-02								2.47E-02								7.67E-03

		MF,IA				1.05E-01								6.43E-02								4.41E-02

		MF,IB				1.50E-01								1.12E-01								9.25E-02

		RAKE,IA				8.65E-02								4.41E-02								2.37E-02

		RAKE,IB				8.77E-02								4.84E-02								3.00E-02

		JP,IA				1.09E-01								3.79E-02								9.13E-03

		JP,IB				9.98E-02								3.09E-02								6.17E-03

				3		4		5		6		7		8		9		10		11		12		13

		JD,IA,TH				7.91E-02								3.39E-02								1.29E-02

		JD,IB,TH				7.10E-02								2.75E-02								9.34E-03

		MF,IA,TH				1.05E-01								6.47E-02								4.46E-02

		MF,IB,TH				1.53E-01								1.15E-01								9.56E-02

		RAKE,IA,TH				8.53E-02								4.36E-02								2.38E-02

		RAKE,IB,TH				8.71E-02								4.78E-02								2.91E-02

		JP,IA,TH				1.19E-01								4.99E-02								1.84E-02

		JP,IB,TH				1.08E-01								4.06E-02								1.33E-02

				3		4		5		6		7		8		9		10		11		12		13

		JP,IA,4T,FS1,5 km/h				1.47E-01								6.84E-02								2.70E-02

		JP,IB,4T,FS1,5 km/h				1.40E-01								5.80E-02								1.82E-02

		JP,IA,4T,FS2,5 km/h				1.38E-01								5.52E-02								1.51E-02

		JP,IB,4T,FS2,5 km/h				1.31E-01								4.65E-02								9.27E-03

		JP,IA,4T,ideal				1.09E-01								3.79E-02								9.13E-03

		JP,IB,4T,ideal				9.98E-02								3.09E-02								6.17E-03

		JD,IA,4T				7.73E-02								3.14E-02								1.10E-02

		JD,IB,4T				6.84E-02								2.47E-02								7.67E-03

				3		4		5		6		7		8		9		10		11		12		13

		TxAA_MMSE,IA				3.07E-02								7.62E-03								1.66E-03

		TxAA_MMSE,IB				3.22E-02								7.49E-03								1.68E-03

		TxAA_MF,IA				3.38E-02								1.48E-02								8.52E-03

		TxAA_MF,IB				7.46E-02								4.95E-02								3.93E-02

		TxAA_RAKE,IA				3.36E-02								1.07E-02								4.14E-03

		TxAA_RAKE,IB				4.32E-02								1.82E-02								1.00E-02

		JP,IA				1.19E-02								5.90E-04								1.58E-05

		JP,IB				9.34E-03								2.88E-04								2.63E-06

		JD,IA				7.59E-02								3.12E-02								1.09E-02

				3		4		5		6		7		8		9		10		11		12		13

		STD_MMSE,IA				4.67E-02								1.32E-02								3.07E-03

		STD_MMSE,IB				4.84E-02								1.28E-02								2.89E-03

		STD_MF,IA				5.06E-02								2.39E-02								1.46E-02

		STD_MF,IB				1.01E-01								6.94E-02								5.58E-02

		STD_RAKE,IA				5.30E-02								2.01E-02								8.69E-03

		STD_RAKE,IB				6.44E-02								3.16E-02								1.95E-02

		JP,IA				1.19E-02								5.90E-04								1.58E-05

		JP,IB				9.34E-03								2.88E-04								2.63E-06

		JD,IA				7.59E-02								3.12E-02								1.09E-02

				0		5		10		15		20		25		30

		JP,FS1,IA		3.20E-03		5.74E-03		2.00E-02				1.06E-01				2.38E-01

		JP,FS2,IA		3.20E-03				4.80E-03				1.08E-02				2.75E-02

		TxAA,FS1,IA		7.85E-03		7.89E-03		1.18E-02				2.53E-02				3.92E-02

		TxAA,FS2,IA		7.85E-03				8.12E-03				9.53E-03				1.28E-02

		JP,FS1,IB		1.55E-03		3.13E-03		1.31E-02				9.04E-02				2.25E-01

		JP,FS2,IB		1.55E-03				2.59E-03				6.71E-03				1.86E-02

		Single Tx Ant.,IA		3.12E-02		3.12E-02		3.12E-02				3.12E-02				3.12E-02

		Single Tx Ant.,IB		2.47E-02		2.47E-02		2.47E-02				2.47E-02				2.47E-02

		TxAA,FS1,IB

		TxAA,FS2,IB

				0		5		10		15		20		25		30		35		40

		Single Tx Ant.,VA		7.14E-02		7.14E-02		7.14E-02				7.14E-02				7.14E-02				7.14E-02

		FS1,VA		1.70E-02		2.49E-02		5.02E-02				1.52E-01								4.85E-01

		FS2,VA		1.70E-02		1.87E-02		2.13E-02				3.31E-02								9.13E-02

		K=8

				0		5		10		15		20		25		30

		JP,FS1,IA		2.22E-03		4.31E-03		1.78E-02				1.04E-01				2.36E-01

		JP,FS2,IA		2.22E-03		2.29E-03		3.58E-03				9.51E-03				2.50E-02

		TxAA,FS1,IA		6.32E-03		6.24E-03		9.36E-03				2.04E-02				3.16E-02

		TxAA,FS2,IA		6.32E-03		5.55E-03		6.39E-03				7.82E-03				1.05E-02

		Single Tx Ant.,IA		3.12E-02		3.12E-02		3.12E-02				3.12E-02				3.12E-02

		Single Tx Ant.,IB		2.47E-02		2.47E-02		2.47E-02				2.47E-02				2.47E-02

		K=4

				0		5		10		15		20		25		30

		JP,FS1,IA		1.76E-03		4.02E-03		1.45E-02				9.49E-02				2.29E-01

		JP,FS2,IA		1.76E-03		2.13E-03		2.77E-03				7.55E-03				2.23E-02

		TxAA,FS1,IA		5.06E-03		5.80E-03		7.51E-03				1.70E-02				2.70E-02

		TxAA,FS2,IA				5.02E-03		5.19E-03				6.03E-03				8.66E-03

		Single Tx Ant.,IA		3.12E-02		3.12E-02		3.12E-02				3.12E-02				3.12E-02

		Single Tx Ant.,IB		2.47E-02		2.47E-02		2.47E-02				2.47E-02				2.47E-02
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&F

JD,IA

JD,IB

MF,IA

MF,IB

RAKE,IA

RAKE,IB

JP,IA

JP,IB

Eb/N0 per User [dB]

raw BER

0.077252128

0.068405186

0.10504118

0.14976257

0.086505951

0.087733488

0.10893265

0.099814786

0.031396792

0.024714297

0.064273329

0.11208819

0.044076096

0.048396122

0.037924614

0.030948534

0.010995626

0.0076666929

0.044132251

0.092517536

0.023674929

0.02995941

0.0091267339

0.0061682298



Diagramm7
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&F

TxAA_MMSE,IA

TxAA_MMSE,IB

TxAA_MF,IA

TxAA_MF,IB

TxAA_RAKE,IA

TxAA_RAKE,IB

JP,IA

JP,IB

Eb/N0 per User [dB]

raw BER

0.030660204

0.032174758

0.033837747

0.074590164

0.033601303

0.043187789

0.011865542

0.009340847

0.0076200609

0.0074939575

0.01476198

0.049519231

0.010660992

0.018157577

0.0005897961

0.0002876734

0.0016551072

0.0016787516

0.0085172341

0.039268075

0.004137768

0.010037043

0.0000157629

0.0000026272



Diagramm8
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&F

STD_MMSE,IA

STD_MMSE,IB

STD_MF,IA

STD_MF,IB

STD_RAKE,IA

STD_RAKE,IB

JP,IA

JP,IB

Eb/N0 per User [dB]

raw BER

0.046748897

0.048442098

0.050642339

0.10062264

0.052967371

0.064441467

0.011865542

0.009340847

0.01316467

0.01277191

0.023892654

0.069381831

0.020088535

0.031625683

0.0005897961

0.0002876734

0.0030685162

0.0028924968

0.014572825

0.055794189

0.008694567

0.019452764

0.0000157629

0.0000026272



Diagramm6
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&F

JP,FS1,IA

JP,FS2,IA

TxAA,FS1,IA

TxAA,FS2,IA

JP,FS1,IB

JP,FS2,IB

Single Tx Ant.,IA

Single Tx Ant.,IB

User velocity  [km/h]

raw BER

Indoor channels, 8 Users per slot

0.003200662

0.003200662

0.00785

0.00785

0.0015542245

0.0015542245

0.031171974

0.024714297

0.0057392812

0.00789

0.0031273644

0.031171974

0.024714297

0.019996847

0.004795082

0.01176

0.0081179067

0.013131305

0.002591425

0.031171974

0.024714297

0.10584962

0.010846469

0.0253

0.0095334174

0.090405107

0.0067102774

0.031171974

0.024714297

0.2381116

0.027470839

0.0392

0.01282314

0.22474149

0.018552175

0.031171974

0.024714297



Diagramm3
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&F

JP,FS1,IA

JP,FS2,IA

TxAA,FS1,IA

TxAA,FS2,IA

Single Tx Ant.,IA

Single Tx Ant.,IB

User velocity  [km/h]

raw BER

Indoor channels, 4 Users per slot, 8 dB

0.0017625

0.0017625

0.0050578

0.031171974

0.024714297

0.0040237

0.0021254

0.0058005

0.0050213

0.031171974

0.024714297

0.014526

0.0027727

0.0075137

0.0051865

0.031171974

0.024714297

0.094904

0.0075478

0.017039

0.0060252

0.031171974

0.024714297

0.22906

0.0223

0.026962

0.0086558

0.031171974

0.024714297



Diagramm5
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&F

JP,ohne

JP,mit

TxAA

Single Tx Ant.,IA

Phase difference [°]

raw BER

IndoorA channel, 8 Users per slot,  ideal UL estimation

0.0005897961

0.0005897961

0.007277798

0.031171974

0.0009891236

0.0006423392

0.0070972573

0.031171974

0.031171974

0.011148329

0.0014344262

0.0077868852

0.031171974

0.031171974

0.076919136

0.049625631

0.0091227932

0.031171974



Diagramm4
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&F

JP,FS1,IA

JP,FS2,IA

TxAA,FS1,IA

TxAA,FS2,IA

Single Tx Ant.,IA

User velocity  [km/h]

raw BER

IndoorA channel, 8 Users per slot, 6 dB

0.0076339849

0.0076339849

0.013318884

0.013318884

0.05209

0.011097888

0.0076662989

0.05209

0.029132251

0.010145807

0.018016236

0.013627049

0.05209

0.11759615

0.018378783

0.033354351

0.015412989

0.05209

0.24591661

0.036696879

0.048734237

0.019200032

0.05209



Diagramm9
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&F

JP,FS1

JP,FS2

TxAA,FS1

TxAA,FS2

Single Tx Ant.

User velocity  [km/h]

raw BER

IndoorB channels, 8 Users per slot, 8 dB

0.0021437579

0.0021437579

0.0078869798

0.0078869798

0.02357

0.0032321879

0.0076111286

0.02357

0.010081179

0.0028775221

0.010101671

0.0072643443

0.02357

0.079720208

0.0053121059

0.020324716

0.0086309899

0.02357

0.21885876

0.014122793

0.033845366

0.011335908

0.02357



Diagramm10
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&F

JP,FS1

JP,FS2

TxAA,FS1

TxAA,FS2

Single Tx Ant.

User velocity  [km/h]

raw BER

0.0021090794

0.0021090794

0.0063186

0.0063186

0.0340466

0.0030784994

0.006235

0.0340466

0.012362863

0.0028751576

0.0093648

0.0063895

0.0340466

0.091908102

0.0062673392

0.020435

0.0078192

0.0340466

0.22787043

0.0177593

0.031582

0.010485

0.0340466



Diagramm1
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&F

JP

TxAA

Single Tx Ant.

DF [°]

raw BER

0.0005897961

0.007277798

0.031171974

0.0006423392

0.0070972573

0.031171974

0.031171974

0.0014344262

0.0077868852

0.031171974

0.031171974

0.049625631

0.0091227932

0.031171974



Tabelle1

		

		Phase:

				0		10		20		30		40		50

		JP		5.90E-04		6.42E-04				1.43E-03				4.96E-02

		TxAA		7.28E-03		7.10E-03				7.79E-03				9.12E-03

		Single Tx Ant.		3.12E-02		3.12E-02		3.12E-02		3.12E-02		3.12E-02		3.12E-02

		IA, K=8; 8dB; 2 taps

				0		5		10		15		20		25		30

		JP,FS1		2.11E-03		3.08E-03		1.24E-02				9.19E-02				2.28E-01

		JP,FS2		2.11E-03				2.88E-03				6.27E-03				1.78E-02

		TxAA,FS1		6.32E-03		6.24E-03		9.36E-03				2.04E-02				3.16E-02

		TxAA,FS2		6.32E-03				6.39E-03				7.82E-03				1.05E-02

		Single Tx Ant.		3.40E-02		3.40E-02		3.40E-02				3.40E-02				3.40E-02

		IA, K=8; 6dB; 2 taps

				0		5		10		15		20		25		30

		JP,FS1		7.63E-03		1.11E-02		2.91E-02				1.18E-01				2.46E-01

		JP,FS2		7.63E-03		7.67E-03		1.01E-02				1.84E-02				3.67E-02

		TxAA,FS1		1.33E-02				1.80E-02				3.34E-02				4.87E-02

		TxAA,FS2		1.33E-02				1.36E-02				1.54E-02				1.92E-02

		Single Tx Ant.		5.21E-02		5.21E-02		5.21E-02				5.21E-02				5.21E-02

		IB, K=8; 8dB; 4 taps

				0		5		10		15		20		25		30

		JP,FS1		2.14E-03		3.23E-03		1.01E-02				7.97E-02				2.19E-01

		JP,FS2		2.14E-03				2.88E-03				5.31E-03				1.41E-02

		TxAA,FS1		7.89E-03		7.61E-03		1.01E-02				2.03E-02				3.38E-02

		TxAA,FS2		7.89E-03				7.26E-03				8.63E-03				1.13E-02

		Single Tx Ant.		2.36E-02		2.36E-02		2.36E-02				2.36E-02				2.36E-02





resJD_ke1_ia5_long

		

				3		4		5		6		7		8		9		10		11

		JD				7.84E-02				5.27E-02				3.41E-02				2.11E-02

		JP Ke=1				1.17E-01				7.55E-02				4.40E-02				2.33E-02

		JP Ke=1, 2				1.27E-01				8.67E-02				5.55E-02				3.37E-02

		JP Ke=2				1.37E-02				4.17E-03				9.83E-04				1.99E-04

		TxAA Ke=2				2.37E-02				1.15E-02				5.15E-03				2.33E-03

		STD Ke=2				3.84E-02				2.02E-02				1.00E-02				4.69E-03

		Indoor, Ke=1:

				3		4		5		6		7		8		9		10		11		12		13

		JD,IA				7.73E-02								3.14E-02								1.10E-02

		JD,IB				6.84E-02								2.47E-02								7.67E-03

		MF,IA				1.05E-01								6.43E-02								4.41E-02

		MF,IB				1.50E-01								1.12E-01								9.25E-02

		RAKE,IA				8.65E-02								4.41E-02								2.37E-02

		RAKE,IB				8.77E-02								4.84E-02								3.00E-02

		JP,IA				1.09E-01								3.79E-02								9.13E-03

		JP,IB				9.98E-02								3.09E-02								6.17E-03

				3		4		5		6		7		8		9		10		11		12		13

		JD,IA,TH				7.91E-02								3.39E-02								1.29E-02

		JD,IB,TH				7.10E-02								2.75E-02								9.34E-03

		MF,IA,TH				1.05E-01								6.47E-02								4.46E-02

		MF,IB,TH				1.53E-01								1.15E-01								9.56E-02

		RAKE,IA,TH				8.53E-02								4.36E-02								2.38E-02

		RAKE,IB,TH				8.71E-02								4.78E-02								2.91E-02

		JP,IA,TH				1.19E-01								4.99E-02								1.84E-02

		JP,IB,TH				1.08E-01								4.06E-02								1.33E-02

				3		4		5		6		7		8		9		10		11		12		13

		JP,IA,4T,FS1,5 km/h				1.47E-01								6.84E-02								2.70E-02

		JP,IB,4T,FS1,5 km/h				1.40E-01								5.80E-02								1.82E-02

		JP,IA,4T,FS2,5 km/h				1.38E-01								5.52E-02								1.51E-02

		JP,IB,4T,FS2,5 km/h				1.31E-01								4.65E-02								9.27E-03

		JP,IA,4T,ideal				1.09E-01								3.79E-02								9.13E-03

		JP,IB,4T,ideal				9.98E-02								3.09E-02								6.17E-03

		JD,IA,4T				7.73E-02								3.14E-02								1.10E-02

		JD,IB,4T				6.84E-02								2.47E-02								7.67E-03

				3		4		5		6		7		8		9		10		11		12		13

		TxAA_MMSE,IA				3.07E-02								7.62E-03								1.66E-03

		TxAA_MMSE,IB				3.22E-02								7.49E-03								1.68E-03

		TxAA_MF,IA				3.38E-02								1.48E-02								8.52E-03

		TxAA_MF,IB				7.46E-02								4.95E-02								3.93E-02

		TxAA_RAKE,IA				3.36E-02								1.07E-02								4.14E-03

		TxAA_RAKE,IB				4.32E-02								1.82E-02								1.00E-02

		JP,IA				1.19E-02								5.90E-04								1.58E-05

		JP,IB				9.34E-03								2.88E-04								2.63E-06

		JD,IA				7.59E-02								3.12E-02								1.09E-02

				3		4		5		6		7		8		9		10		11		12		13

		STD_MMSE,IA				4.67E-02								1.32E-02								3.07E-03

		STD_MMSE,IB				4.84E-02								1.28E-02								2.89E-03

		STD_MF,IA				5.06E-02								2.39E-02								1.46E-02

		STD_MF,IB				1.01E-01								6.94E-02								5.58E-02

		STD_RAKE,IA				5.30E-02								2.01E-02								8.69E-03

		STD_RAKE,IB				6.44E-02								3.16E-02								1.95E-02

		JP,IA				1.19E-02								5.90E-04								1.58E-05

		JP,IB				9.34E-03								2.88E-04								2.63E-06

		JD,IA				7.59E-02								3.12E-02								1.09E-02

				0		5		10		15		20		25		30

		JP,FS1,IA		3.20E-03		5.74E-03		2.00E-02				1.06E-01				2.38E-01

		JP,FS2,IA		3.20E-03				4.80E-03				1.08E-02				2.75E-02

		TxAA,FS1,IA		7.85E-03		7.89E-03		1.18E-02				2.53E-02				3.92E-02

		TxAA,FS2,IA		7.85E-03				8.12E-03				9.53E-03				1.28E-02

		JP,FS1,IB		1.55E-03		3.13E-03		1.31E-02				9.04E-02				2.25E-01

		JP,FS2,IB		1.55E-03				2.59E-03				6.71E-03				1.86E-02

		Single Tx Ant.,IA		3.12E-02		3.12E-02		3.12E-02				3.12E-02				3.12E-02

		Single Tx Ant.,IB		2.47E-02		2.47E-02		2.47E-02				2.47E-02				2.47E-02

		TxAA,FS1,IB

		TxAA,FS2,IB

				0		5		10		15		20		25		30		35		40

		Single Tx Ant.,VA		7.14E-02		7.14E-02		7.14E-02				7.14E-02				7.14E-02				7.14E-02

		FS1,VA		1.70E-02		2.49E-02		5.02E-02				1.52E-01								4.85E-01

		FS2,VA		1.70E-02		1.87E-02		2.13E-02				3.31E-02								9.13E-02

		K=8

				0		5		10		15		20		25		30

		JP,FS1,IA		2.22E-03		4.31E-03		1.78E-02				1.04E-01				2.36E-01

		JP,FS2,IA		2.22E-03		2.29E-03		3.58E-03				9.51E-03				2.50E-02

		TxAA,FS1,IA		6.32E-03		6.24E-03		9.36E-03				2.04E-02				3.16E-02

		TxAA,FS2,IA		6.32E-03		5.55E-03		6.39E-03				7.82E-03				1.05E-02

		Single Tx Ant.,IA		3.12E-02		3.12E-02		3.12E-02				3.12E-02				3.12E-02

		Single Tx Ant.,IB		2.47E-02		2.47E-02		2.47E-02				2.47E-02				2.47E-02

		K=4

				0		5		10		15		20		25		30

		JP,FS1,IA		1.76E-03		4.02E-03		1.45E-02				9.49E-02				2.29E-01

		JP,FS2,IA		1.76E-03		2.13E-03		2.77E-03				7.55E-03				2.23E-02

		TxAA,FS1,IA		5.06E-03		5.80E-03		7.51E-03				1.70E-02				2.70E-02

		TxAA,FS2,IA				5.02E-03		5.19E-03				6.03E-03				8.66E-03

		Single Tx Ant.,IA		3.12E-02		3.12E-02		3.12E-02				3.12E-02				3.12E-02

		Single Tx Ant.,IB		2.47E-02		2.47E-02		2.47E-02				2.47E-02				2.47E-02






