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1. Introduction

In LTE UL transmission base on single antenna transmission, single cyclic shift (CS) based DMRS is defined [1]. To support UL MIMO transmission for LTE-A, one potential way is to apply multiple CS resources keeping backward compatible uplink subframe design. Considering multiple CS utilization for UL MIMO, one of important consideration points is how to allocated CS resources efficiently, i.e. the required number of CS resources for a UL MIMO transmission mode. Closely related with this point, there is one issue point of the precoded DMRS vs. the non-precoded DM RS for uplink precoding based spatial mutliplexing.
In the contribution, we provides the performance of the precoded DMRS and the non-precoded DMRS for uplink spatial multiplexing, and proposes some DM RS design guidelines for UL MIMO in LTE-A. 

______________________________________________________________________
2. Consideration on DMRS for UL MIMO transmission
So far, a lot of UL MIMO transmission schemes have been considered as shown in Table 1 and Table 2. According to transmission scheme, different number of CSs for DMRS is required. 
As candidates of 2Tx transmit diversity scheme, a slot based PVS and small delay CDD may require one CS resources for DMRS. As different transmit diversity schemes, STBC, FSTD, and large delay CDD requires two CS resources. The candidates of 4Tx transmit diversity scheme require 1, 2, or 4 CS resources as shown in Table 1. When we consider the LTE design condition of limitation on the output power of OFDM symbols within an uplink subframe and one symbol allocation for DMRS transmission, the transmit diversity schemes requiring up to 2 CS resources for DM RS may be suitable for both 2Tx antenna case and 4Tx antenna case in the performance perspective as shown in our companion contributions [2][3]. 
When it comes to uplink spatial multiplexing, there is an issue point of precoded DMRS vs. non-precoded DMRS. For the case of precoded DMRS, the number of required DMRS cyclic shifts may depend upon the transmission rank value regardless of the number of uplink transmit antennas. On the other hand, for the case of non-precoded DMRS, the number of required DMRS cyclic shifts is the same as the number of uplink transmit antennas. In the following section, we evaluate the BLER performance for precoded DMRS and non-precoded DMRS in the rank-2 transmission for 4Tx uplink spatial multiplexing.
Table 1. The number of required cyclic shifts for candidate transmit diversity schemes
	
	2Tx
	4Tx

	1 cyclic shift
	Slot based PVS, 

small delay CDD
	Slot based PVS, 

Small delay CDD

	2 cyclic shift
	STBC, SFBC, FSTD,

Large delay CDD,
	STBC-CDD, SFBC-CDD, 

FSTD-CDD

	4 cyclic shift
	
	STBC-FSTD, SFBC-FSTD

FSTD, Large delay CDD


Table 2. The number of required cyclic shifts for spatial multiplexing
	
	2Tx
	4Tx

	1 cyclic shift
	Rank 1 SM with precoded SM
	Rank 1 SM with precoded DMRS

	2 cyclic shift
	Rank 2 SM with precoded DMRS

Rank 1~2 SM with non-precoded SM
	Rank 2 SM with precoded DMRS

	3 cyclic shift
	
	Rank 3 SM with precoded DMRS

	4 cyclic shift
	
	Rank 4 SM with precoded DMRS

Rank 1~4 SM with non-precoded DMRS


3. Performance Evaluation
In this section, we provide the BLER performance for precoded DMRS and non-precoded DMRS in the 4Tx rank-2 SM transmission case. Under the condition of limitation on the output power of OFDM symbols within an uplink subframe and one symbol allocation for DMRS transmission, we more focus on the channel estimation potential for precoded and non-precoded DMRS cases. In the appendix, the simulation assumptions and parameters are shown. As an exemplary uplink SM, we assume open-loop spatial multiplexing scheme with a weight matrix cycling scheme in which a CM preserving precoding (CMPP) set is shown in Table 3.

Table 3. Subset of Cubic Metric Preserving Precoding
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In our evaluation, the OFDM symbol level weight matrix cycling scheme (Case A) and the slot level weight matrix cycling scheme (Case B) are applied, and whole six weight matrices in Table 3 are used for Case A and two matrices (i.e. W1 and W2) are selected for Case B. Case A scheme uses four CS resources for non-precoded DMRS where each resource is transmitted on each antenna. On the other hand, Case B scheme uses only two CS resources for precoded DMRS and these resources are mapping to antenna port depends on the used codebook structure on the same slot interval. 
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Figure 2. BLER performance of Case A and Case B
Figure 2 shows BLER performance of Case A scheme using non-precoded DMRS(4 CS resources) and Case B scheme using precoded DMRS(2 CS resources). We can seeIt is shown that the Case B scheme has provides better performance thanSNR gain compared to the Case A scheme. It is because because higher transmit power level of of each DMRS resource due to precoded DMRS results in two cyclic shift guarantee better channel estimation performance rather than that the case using  non-precoded DMRS.of four cyclic shift.
______________________________________________________________________
4. Summary
In this contribution, we described some consideration aspects of DMRS design for UL transmit diversity scheme and spatial multiplexing scheme in LTE-A. Based on the preliminary performance evaluation results in the contribution and [2-3], our baseline proposal is as follows:
· For uplink transmit diversity, 
· It seems to be beneficial to use the number of DMRS CS resources of at most 2 for both 2Tx antennas and 4Tx antennas if there is no modification of DMRS design in LTE-A. 
· For uplink spatial multiplexing, 
· In case of 4Tx precoding, the precoded DMRS looks beneficial for rank-1 and rank-2 transmission cases. However, some further investigation for the application of the precoded DMRS to rank-3 and rank-4 transmission cases seems to be necessary with consideration of codebook design, DCI format configuration, and DMRS design details.
· In case of 2Tx precoding, the application of the precoded DMRS needs to be studied further with consideration of codebook design and DMRS design details.
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Appendix
Table 2. Simulation Assumption
	Parameter
	Assumption

	Multiple Access Scheme
	pure SC-FDMA

	Carrier Frequency
	2GHz

	System Bandwidth
	5 MHz

	Subframe length
	1.0 ms

	Resource Allocation
	Localized Mode (5 RBs)

	Frequency Hopping
	Slot Hopping

	Modulation and Coding Rate
	QPSK 1/3,  QPSK 2/3, 16QAM 1/2

	Channel Coding
	Turbo code: max-log-MAP

	Channel Models
	6-ray TU

	Mobile Speed (km/h)
	3 km/h

	Channel Estimation
	DFT based channel estimation

	Antenna configuration
	4 transmitter and 4 receiver (4Tx, 4Rx)

	Antenna Correlation (Tx , Rx )
	(0.0%, 0.5%), (0.5%, 0.5%)

	Number of Transmit rank
	1, 2

	Number of codeword
	1, 2

	Layer mixing
	OFDM symbol level

	Transmission Scheme
	Transmit diversity scheme

Spatial Multiplexing (Rank2)

	Receiver
	MMSE
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0.968

0.8849

0.9216

0.8251

0.9865

0.8269

0.6866

0.7264

0.4926

0.8886

0.513

0.4216

0.4456

0.1503

0.5817

0.1791

0.2233

0.1788

0.0214

0.1826

0.0335



		

		PA 00		QPSK1/3

				-6		-4		-2		0		2		4

		(1CS)PVS		8.82E-01		6.21E-01		3.14E-01		1.15E-01		2.88E-02		6.50E-03

		(1CS)SD-CDD		9.54E-01		7.40E-01		3.82E-01		1.20E-01		2.15E-02		2.80E-03

		(4CS)STBC-II+FSTD		9.76E-01		7.43E-01		3.05E-01		5.45E-02		3.70E-03		4.00E-04

		(4CS)LD-CDD		9.91E-01		8.46E-01		4.43E-01		1.16E-01		1.68E-02		1.20E-03

		(4CS)FSTD		9.85E-01		8.01E-01		3.62E-01		7.64E-02		7.80E-03		5.00E-04

		(2CS)STBC-II+CDD		9.18E-01		5.98E-01		2.17E-01		3.80E-02		3.40E-03		3.00E-04

		(2CS)FSTD+CDD		9.42E-01		6.71E-01		2.77E-01		5.76E-02		6.60E-03		7.00E-04

		PA 09		QPSK1/3

				-6		-4		-2		0		2		4

		(1CS)PVS		8.79E-01		7.28E-01		5.40E-01		3.75E-01		2.31E-01		1.19E-01

		(1CS)SD-CDD		8.82E-01		6.71E-01		4.26E-01		2.07E-01		8.20E-02		2.23E-02

		(4CS)STBC-II+FSTD		8.81E-01		6.76E-01		4.28E-01		2.05E-01		7.93E-02		1.89E-02

		(4CS)LD-CDD		9.16E-01		7.36E-01		4.87E-01		2.58E-01		1.09E-01		2.90E-02

		(4CS)FSTD		8.79E-01		6.73E-01		4.25E-01		2.13E-01		8.29E-02		2.12E-02

		(2CS)STBC-II+CDD		8.47E-01		6.37E-01		3.88E-01		1.84E-01		6.69E-02		1.60E-02

		(2CS)FSTD+CDD		8.83E-01		7.01E-01		4.52E-01		2.28E-01		8.56E-02		2.12E-02

		PA 00		QPSK2/3

				-6		-4		-2		0		2		4

		(1CS)PVS		9.29E-01		7.33E-01		4.40E-01		2.11E-01		8.34E-02		3.19E-02

		(1CS)SD-CDD		9.79E-01		8.39E-01		5.22E-01		2.17E-01		5.99E-02		1.11E-02

		(4CS)STBC-II+FSTD		9.83E-01		7.92E-01		3.69E-01		8.69E-02		1.23E-02		1.80E-03

		(4CS)LD-CDD		9.95E-01		8.96E-01		5.49E-01		2.00E-01		4.10E-02		5.40E-03

		(4CS)FSTD		9.94E-01		8.94E-01		5.42E-01		1.87E-01		4.23E-02		7.00E-03

		(2CS)STBC-II+CDD		9.47E-01		6.83E-01		2.91E-01		5.99E-02		5.80E-03		7.00E-04

		(2CS)FSTD+CDD		9.77E-01		8.14E-01		4.56E-01		1.57E-01		3.53E-02		6.70E-03

		PA 09		QPSK2/3

				-2		0		2		4		6		8

		(1CS)PVS		9.90E-01		9.52E-01		8.46E-01		6.77E-01		4.80E-01		2.86E-01

		(1CS)SD-CDD		9.23E-01		7.48E-01		5.15E-01		2.80E-01		1.28E-01		3.96E-02

		(4CS)STBC-II+FSTD		8.91E-01		6.90E-01		4.45E-01		2.29E-01		9.67E-02		2.60E-02

		(4CS)LD-CDD		9.35E-01		7.76E-01		5.44E-01		3.10E-01		1.43E-01		4.82E-02

		(4CS)FSTD		8.89E-01		7.03E-01		4.61E-01		2.47E-01		1.17E-01		3.79E-02

		(2CS)STBC-II+CDD		8.88E-01		6.95E-01		4.53E-01		2.26E-01		8.92E-02		2.23E-02

		(2CS)FSTD+CDD		9.40E-01		8.23E-01		6.27E-01		3.77E-01		1.69E-01		5.30E-02

		TU 00		QPSK1/3

				-6		-4		-2		0		2		4

		(1CS)PVS		9.95E-01		9.10E-01		6.00E-01		2.18E-01		3.85E-02		3.20E-03				9.95E-01		9.10E-01		6.00E-01		2.18E-01		3.85E-02		3.20E-03

		(1CS)SD-CDD		9.96E-01		9.12E-01		5.86E-01		1.92E-01		2.48E-02		2.20E-03				9.96E-01		9.12E-01		5.86E-01		1.92E-01		2.48E-02		2.20E-03

		(4CS)STBC-II+FSTD		1.00E+00		1.00E+00		9.48E-01		4.84E-01		4.58E-02		1.00E-04				-3.00E-04		-2.40E-03		1.33E-02		2.63E-02		1.37E-02		1.00E-03

		(4CS)LD-CDD		1.00E+00		1.00E+00		9.85E-01		6.70E-01		1.20E-01		2.50E-03

		(4CS)FSTD		1.00E+00		1.00E+00		9.77E-01		6.14E-01		9.04E-02		1.10E-03

		(2CS)STBC-II+CDD		9.99E-01		9.35E-01		5.07E-01		8.14E-02		2.90E-03

		(2CS)FSTD+CDD		1.00E+00		9.63E-01		6.16E-01		1.33E-01		6.00E-03		1.00E-04

		TU 09		QPSK1/3

				-6		-4		-2		0		2		4

		(1CS)PVS		9.91E-01		9.39E-01		7.86E-01		5.47E-01		3.29E-01		1.66E-01

		(1CS)SD-CDD		9.96E-01		9.41E-01		7.24E-01		3.43E-01		8.13E-02		1.01E-02

		(4CS)STBC-II+FSTD		1.00E+00		9.94E-01		9.25E-01		6.63E-01		2.51E-01		3.46E-02

		(4CS)LD-CDD		1.00E+00		9.97E-01		9.55E-01		7.57E-01		3.66E-01		6.89E-02

		(4CS)FSTD		1.00E+00		9.92E-01		9.23E-01		6.66E-01		2.58E-01		4.11E-02

		(2CS)STBC-II+CDD		9.88E-01		9.23E-01		6.92E-01		3.16E-01		6.32E-02		4.20E-03

		(2CS)FSTD+CDD		9.92E-01		9.38E-01		7.58E-01		4.20E-01		1.14E-01		9.80E-03

		TU 00		QPSK2/3

				-2		0		2		4		6		8

		(1CS)PVS		9.97E-01		9.43E-01		6.97E-01		3.23E-01		7.96E-02		1.02E-02

		(1CS)SD-CDD		9.98E-01		9.44E-01		6.75E-01		2.70E-01		4.84E-02		4.20E-03

		(4CS)STBC-II+FSTD		1.00E+00		9.99E-01		9.37E-01		4.53E-01		4.17E-02		1.00E-04

		(4CS)LD-CDD		1.00E+00		1.00E+00		9.87E-01		7.04E-01		1.52E-01		4.10E-03

		(4CS)FSTD		1.00E+00		1.00E+00		9.88E-01		7.14E-01		1.59E-01		5.90E-03

		(2CS)STBC-II+CDD		9.99E-01		9.44E-01		5.47E-01		9.89E-02		4.50E-03

		(2CS)FSTD+CDD		1.00E+00		9.84E-01		7.60E-01		2.61E-01		2.17E-02		4.00E-04

		TU 09		QPSK2/3

				-2		0		2		4		6		8

		(1CS)PVS		1.00E+00		9.98E-01		9.77E-01		8.84E-01		6.86E-01		4.06E-01

		(1CS)SD-CDD		9.98E-01		9.70E-01		8.18E-01		4.75E-01		1.52E-01		2.49E-02

		(4CS)STBC-II+FSTD		1.00E+00		9.92E-01		9.26E-01		6.68E-01		2.63E-01		3.59E-02

		(4CS)LD-CDD		1.00E+00		9.96E-01		9.64E-01		7.93E-01		4.28E-01		1.04E-01

		(4CS)FSTD		1.00E+00		9.91E-01		9.25E-01		6.82E-01		2.99E-01		5.47E-02

		(2CS)STBC-II+CDD		9.92E-01		9.42E-01		7.59E-01		3.96E-01		9.45E-02		7.70E-03

		(2CS)FSTD+CDD		9.96E-01		9.68E-01		8.60E-01		6.19E-01		2.70E-01		4.46E-02





		





		-6		-6		-6		-6		-6		-6		-6

		-4		-4		-4		-4		-4		-4		-4

		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0,0.5) TU 3km/h - QPSK1/3

0.9954

0.9957

1

1

1

0.9991

0.9997

0.9095

0.9119

0.9997

0.9999

0.9999

0.9349

0.9626

0.5997

0.5864

0.9479

0.9848

0.9769

0.5069

0.6159

0.2183

0.192

0.4838

0.6695

0.6139

0.0814

0.1332

0.0385

0.0248

0.0458

0.1196

0.0904

0.0029

0.006

0.0032

0.0022

0.0001

0.0025

0.0011

0.0001



		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4

		6		6		6		6		6		6		6

		8		8		8		8		8		8		8



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0.9,0.5) PA 3km/h - QPSK 2/3

0.9896

0.9233

0.8905

0.935

0.8888

0.8879

0.9395

0.9517

0.748

0.6902

0.7757

0.7025

0.6945

0.8225

0.8463

0.5145

0.4453

0.5435

0.4608

0.4529

0.6274

0.6773

0.2797

0.2286

0.3096

0.2471

0.2263

0.3772

0.4799

0.1278

0.0967

0.143

0.1167

0.0892

0.1689

0.2862

0.0396

0.026

0.0482

0.0379

0.0223

0.053



		-6		-6		-6		-6		-6		-6		-6

		-4		-4		-4		-4		-4		-4		-4

		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0.9,0.5) PA 3km/h - QPSK 1/3

0.8793

0.8818

0.881

0.9157

0.8787

0.8468

0.8832

0.7277

0.6712

0.6762

0.7357

0.6732

0.6373

0.7008

0.5399

0.4255

0.4276

0.4868

0.4254

0.3883

0.4523

0.3749

0.2069

0.2054

0.2581

0.2132

0.184

0.2279

0.2311

0.082

0.0793

0.1092

0.0829

0.0669

0.0856

0.1194

0.0223

0.0189

0.029

0.0212

0.016

0.0212



		-6		-6		-6		-6		-6		-6		-6

		-4		-4		-4		-4		-4		-4		-4

		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0,0.5) PA 3km/h - QPSK 1/3

0.8822

0.9538

0.9761

0.9907

0.9847

0.9183

0.9423

0.621

0.7395

0.7434

0.846

0.8007

0.5978

0.6712

0.3142

0.3824

0.3051

0.4433

0.3616

0.2169

0.2771

0.1151

0.1196

0.0545

0.1159

0.0764

0.038

0.0576

0.0288

0.0215

0.0037

0.0168

0.0078

0.0034

0.0066

0.0065

0.0028

0.0004

0.0012

0.0005

0.0003

0.0007



		-6		-6		-6		-6		-6		-6		-6

		-4		-4		-4		-4		-4		-4		-4

		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0,0.5) PA 3km/h - QPSK2/3

0.9291

0.9785

0.9825

0.9954

0.9937

0.947

0.9769

0.7328

0.8394

0.7915

0.8964

0.894

0.6832

0.8138

0.4401

0.5216

0.3689

0.5485

0.5417

0.2914

0.456

0.2107

0.2172

0.0869

0.2

0.1871

0.0599

0.1567

0.0834

0.0599

0.0123

0.041

0.0423

0.0058

0.0353

0.0319

0.0111

0.0018

0.0054

0.007

0.0007

0.0067



		-6		-6		-6		-6		-6		-6		-6

		-4		-4		-4		-4		-4		-4		-4

		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0.9,0.5) TU 3km/h - QPSK1/3

0.9912

0.9958

0.9999

0.9999

0.9999

0.9876

0.9916

0.9391

0.9408

0.9935

0.9969

0.9923

0.9226

0.9378

0.7862

0.7243

0.9246

0.9549

0.9228

0.6917

0.7578

0.5471

0.3429

0.6633

0.7574

0.6658

0.3161

0.4198

0.3286

0.0813

0.2514

0.3657

0.2582

0.0632

0.1136

0.1661

0.0101

0.0346

0.0689

0.0411

0.0042

0.0098



		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4

		6		6		6		6		6		6		6

		8		8		8		8		8		8		8



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0,0.5) TU 3km/h - QPSK2/3

0.9972

0.9977

1

1

1

0.999

0.9998

0.9428

0.9443

0.9993

1

0.9999

0.9438

0.9838

0.6973

0.675

0.9373

0.9871

0.988

0.5472

0.7595

0.3234

0.2703

0.4534

0.7043

0.7135

0.0989

0.261

0.0796

0.0484

0.0417

0.152

0.1594

0.0045

0.0217

0.0102

0.0042

0.0001

0.0041

0.0059

0.0004



		-2		-2		-2		-2		-2		-2		-2

		0		0		0		0		0		0		0

		2		2		2		2		2		2		2

		4		4		4		4		4		4		4

		6		6		6		6		6		6		6

		8		8		8		8		8		8		8



(1CS)PVS

(1CS)SD-CDD

(4CS)STBC-II+FSTD

(4CS)LD-CDD

(4CS)FSTD

(2CS)STBC-II+CDD

(2CS)FSTD+CDD

SNR

BLER

TxD 4x2(0.9,0.5) TU 3km/h - QPSK2/3

1

0.9982

1

1

0.9999

0.9915

0.9955

0.998

0.9698

0.9918

0.9964

0.9913

0.9417

0.9682

0.9765

0.8178

0.9257

0.9635

0.925

0.7588

0.8599

0.8843

0.4747

0.6684

0.7927

0.6822

0.3963

0.619

0.6855

0.1524

0.2628

0.4283

0.2985

0.0945

0.27

0.4062

0.0249

0.0359

0.1037

0.0547

0.0077

0.0446



		

		4x2(0,0) TU3km/h				QPSK1/3

				-2		0		2		4		6		8

		OLSM1_p		9.99E-01		9.44E-01		5.67E-01		1.19E-01		6.65E-03		5.00E-05

		OLSM1_n		1.00E+00		9.97E-01		9.01E-01		4.71E-01		9.08E-02		5.40E-03

		OLSM2_n		1.00E+00		9.94E-01		8.72E-01		4.77E-01		1.12E-01		1.10E-02
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				Additional Simulation

				2x2

				PA05		QPSK1/3

						-6		-4		-2		0		2		4

				(1CS)PVS

				(1CS)SD-CDD

				(2CS)STBC-II

				(2CS)LD-CDD

				(2CS)FSTD		8.39E-01		5.83E-01		3.00E-01		1.14E-01		3.28E-02		7.40E-03

				PA05		QPSK2/3

						-2		0		2		4		6		8

				(1CS)PVS

				(1CS)SD-CDD

				(2CS)STBC-II

				(2CS)LD-CDD

				(2CS)FSTD		8.95E-01		6.89E-01		4.20E-01		1.97E-01		8.16E-02		2.51E-02

				TU05		QPSK1/3

						-6		-4		-2		0		2		4

				(1CS)PVS

				(1CS)SD-CDD

				(2CS)STBC-II

				(2CS)LD-CDD

				(2CS)FSTD		9.73E-01		7.90E-01		3.58E-01		6.09E-02		2.40E-03		0.00E+00

				TU05		QPSK2/3

						-2		0		2		4		6		8

				(1CS)PVS

				(1CS)SD-CDD

				(2CS)STBC-II

				(2CS)LD-CDD

				(2CS)FSTD		9.92E-01		9.07E-01		6.03E-01		1.84E-01		1.90E-02		4.00E-04
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