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1. Introduction

In RAN1 #33, baseline results of MBMS with existing physical layer techniques, namely the TTI length and the use of STTD, have been presented for different path models in [1], which was approved for inclusion in TR [2].In this document, we supplement the simulation results provided in [1] with results under the Vehicular A 3km/hr channel model.

These results are identical to the results presented in [3].  Practical channel estimation was used and the SCHs were activated.  However, -18 dB each of total Node B tx power were allocated to the P-SCH and S-SCH in [3], whereas –15 dB each has been allocated to the SCHs for the results presented in this text proposal to match the conditions used in [1].
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[1] R1-03-0676, “Text proposal for TR 25.803”, Qualcomm, 3GPP TSG RAN WG1 #33
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4
S-CCPCH performance for FDD

Table 1 presents parameters which are commonly used in the sub-sequent sections.

Table 1: Simulation parameters

	Parameter
	Value

	S-CCPCH Slot format
	6 (16 kbps)

8 (32 kbps)

10 (64 kbps)

12 (128 kbps)

	Transport Block Size
	varied

	TTI
	20 ms, 40ms and 80ms

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	Tx Ec/Ior
	Varied

	OCNS
	Used to sum total Tx Ec/Ior to 1

	Geometry
	-3 dB, -6dB

	Channel estimation
	Enabled

	Power Control
	Disabled

	Channel
	Case 1, 3 kmh (25.101)

Case 2, 3kmh  (25.101)
Vehicular-A. 3 kmh (25.890-RAN4)
Vehicular-A, 30 kmh (25.890-RAN4)

Case 3, 120 kmh (25.101)


4.1
Performance using Release-5 functionality

Two main parameters can be used in Release-5 to influence the S-CCPCH performance. They are the TTI value and the transmit diversity. The following sections capture performance results with various combination of TTI values and transmit diversity.

4.1.1
Performance using various TTI values

Figure 1-3 show the S-CCPH power requirement as a fraction of the Node B power when transmitting at 16, 32, 64 and 128 kbps with various TTI values. The results are without transmit diversity.
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Figure 1: BLER vs. Tx Power - Case 1 (3 kmh)
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Figure 2:
BLER vs. Tx Power - Case 2 (3 kmh)
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Figure 3: BLER vs. Tx Power – VA3
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Figure 4:  BLER vs. Tx Power – VA30  & Case 3

It should be noted that reference UE configurations labelled with a particular data rate (e.g. 64 kbps class) may not support that particular rate when operating with TTI values higher than 10 ms as defined in [TS 25.306]

4.1.2
Performance using open loop transmit diversity

Figure 4-7 show the S-CCPH requirement when transmitting at 64 and 128 kbps with various TTI values and STTD enabled.
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Figure 5: BLER vs. Tx Power – case 1
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Figure 6: BLER vs. Tx Power – case 2 
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Figure 7: BLER vs. Tx Power – case 2 
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Figure 8: BLER vs. Tx Power – VA30  & Case 3

4.2
Performance using new functionality

blank

4.3
Summary

This section provides a summary of the results for the 3 kmh channels which are the most demanding ones.

The tables show the SCCPCH power requirement as fraction of the Node B power.

4.3.1
Results with Case 1 (3 kmh)

Table 2: Required Tx Ec/Ior for target BLER -- Case 1

	Data Rate
	TTI
	Geometry
	Ec/Ior for 1% BLER

	
	
	
	No STTD
	STTD

	64 kbps
	20 ms
	-3 dB
	> 0 dB
	-5.0 dB

	64 kbps
	80 ms
	-3 dB
	-3.7 dB
	-7.1 dB

	128 kbps
	20 ms
	-3 dB
	>0 dB
	-1.6 dB

	128 kbps
	40 ms
	-3 dB
	>0 dB
	-2.7 dB

	128 kbps
	80 ms
	-3 dB
	-0.6 dB
	-4.0 dB


4.3.2
Results with Case 2 (3 kmh)

Table 3: Required Tx Ec/Ior for target BLER – Case 2

	Data Rate
	TTI
	Geometry
	Ec/Ior for 1% BLER

	
	
	
	No STTD
	STTD

	64 kbps
	20 ms
	-3 dB
	-5.0 dB
	-7.9 dB

	64 kbps
	20 ms
	- 6 dB
	-1.0 dB
	-4.5 dB

	64 kbps
	80 ms
	-3 dB
	-7.5 dB
	-9.3 dB

	128 kbps
	20 ms
	-3 dB
	-2.0 dB
	-5.0 dB

	128 kbps
	40 ms
	-3 dB
	-2.7 dB
	-5.3 dB

	128 kbps
	80 ms
	-3 dB
	-4.2 dB
	-6.2 dB


4.3.2
Results with Vehicular-A 3 kmh

Table 4: Required Tx Ec/Ior for target BLER – VA3
	Data Rate
	TTI
	Geometry
	Ec/Ior for 1% BLER

	
	
	
	No STTD
	STTD

	16 kbps
	20 ms
	-6 dB
	-7.6 dB
	-10.1 dB

	16 kbps
	80 ms
	-6 dB
	-10.0 dB
	-11.8 dB

	32 kbps
	20 ms
	-6 dB
	-4.6 dB
	-7.1 dB

	32 kbps
	80 ms
	-6 dB
	-6.8 dB
	-8.4 dB

	64 kbps
	20 ms
	-6 dB
	-1.8 dB
	-4.3 dB

	64 kbps
	80 ms
	-6 dB
	-4.2 dB
	-5.8 dB
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64kbps_20ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		1.00E+00		200		200

				-1.40E+01		9.85E-01		200		197

				-1.30E+01		8.95E-01		200		179

				-1.20E+01		8.35E-01		200		167

				-1.10E+01		6.65E-01		200		133

				-1.00E+01		5.15E-01		200		103

				-9.00E+00		4.02E-01		1000		402

				-8.00E+00		2.68E-01		1000		268

				-7.00E+00		1.74E-01		1000		174

				-6.00E+00		1.08E-01		1000		108

				-5.00E+00		6.33E-02		10000		633

				-4.00E+00		3.45E-02		10000		345

				-3.00E+00		2.07E-02		10000		207

				-2.00E+00		1.11E-02		10000		111

				-1.00E+00		5.61E-03		100000		561





64kbps_20ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		1.00E+00		200		200

				-1.40E+01		1.00E+00		200		200

				-1.30E+01		9.75E-01		200		195

				-1.20E+01		9.50E-01		200		190

				-1.10E+01		7.90E-01		200		158

				-9.99E+00		5.35E-01		200		107

				-8.99E+00		3.62E-01		1000		362

				-7.99E+00		2.14E-01		1000		214

				-6.99E+00		1.04E-01		1000		104

				-5.99E+00		4.63E-02		10000		463

				-4.99E+00		2.00E-02		10000		200

				-3.99E+00		7.69E-03		100000		769

				-2.99E+00		3.14E-03		100000		314

				-1.99E+00		9.40E-04		100000		94





64kbps_80ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		1.00E+00		50		200

				-1.40E+01		9.80E-01		50		196

				-1.30E+01		9.60E-01		50		192

				-1.20E+01		8.90E-01		50		178

				-1.10E+01		7.90E-01		50		158

				-1.00E+01		6.30E-01		50		126

				-9.00E+00		3.48E-01		250		348

				-8.00E+00		2.00E-01		250		200

				-7.00E+00		1.18E-01		250		118

				-6.00E+00		5.36E-02		2500		536

				-5.00E+00		2.22E-02		2500		222

				-4.00E+00		7.78E-03		25000		778

				-3.00E+00		3.18E-03		25000		318

				-2.00E+00		1.50E-03		25000		150

				-1.00E+00		3.69E-04		25000		37





64kbps_80ms_TTI_w_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		1.00E+00		50		200

				-1.40E+01		1.00E+00		50		200

				-1.30E+01		9.80E-01		50		196

				-1.20E+01		9.40E-01		50		188

				-1.10E+01		8.80E-01		50		176

				-9.99E+00		5.75E-01		50		115

				-8.99E+00		3.18E-01		250		318

				-7.99E+00		1.70E-01		250		170

				-6.99E+00		4.94E-02		2500		494

				-5.99E+00		1.21E-02		2500		121

				-4.99E+00		3.62E-03		25000		362

				-3.99E+00		7.65E-04		50000		153





32kbps_20ms_TTI_wo_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		8.55E-01		200		171

				-1.40E+01		7.55E-01		200		151

				-1.30E+01		6.65E-01		200		133

				-1.20E+01		4.33E-01		1000		433

				-1.10E+01		3.03E-01		1000		303

				-1.00E+01		1.97E-01		1000		197

				-9.00E+00		1.24E-01		1000		124

				-8.00E+00		7.80E-02		3000		234

				-7.00E+00		4.70E-02		3000		141

				-6.00E+00		2.48E-02		10000		248

				-5.00E+00		1.25E-02		10000		125

				-4.00E+00		7.60E-03		20000		152

				-3.00E+00		3.96E-03		50000		198

				-2.00E+00		1.79E-03		70000		125

				-1.00E+00		7.93E-04		140000		111





32kbps_20ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		9.45E-01		200		189

				-1.40E+01		8.20E-01		200		164

				-1.30E+01		6.20E-01		200		124

				-1.20E+01		4.08E-01		1000		408

				-1.10E+01		2.54E-01		1000		254

				-9.99E+00		1.33E-01		1000		133

				-8.99E+00		6.60E-02		3000		198

				-7.99E+00		2.58E-02		10000		258

				-6.99E+00		9.40E-03		10000		94

				-5.99E+00		4.12E-03		50000		206

				-4.99E+00		1.66E-03		70000		116

				-3.99E+00		5.70E-04		200000		114





32kbps_80ms_TTI_wo_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		9.35E-01		50		187

				-1.40E+01		7.80E-01		50		156

				-1.30E+01		6.40E-01		50		128

				-1.20E+01		4.11E-01		250		411

				-1.10E+01		2.60E-01		250		260

				-1.00E+01		1.36E-01		250		136

				-9.00E+00		6.35E-02		500		127

				-8.00E+00		2.62E-02		5000		524

				-7.00E+00		1.17E-02		6000		280

				-6.00E+00		5.29E-03		7000		148

				-5.00E+00		1.45E-03		20000		116

				-4.00E+00		5.24E-04		125000		262





32kbps_80ms_TTI_w_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		9.60E-01		50		192

				-1.40E+01		8.15E-01		50		163

				-1.30E+01		6.00E-01		50		120

				-1.20E+01		3.83E-01		250		383

				-1.10E+01		2.07E-01		250		207

				-9.99E+00		7.20E-02		750		216

				-8.99E+00		1.90E-02		2500		190

				-7.99E+00		6.53E-03		7500		196

				-6.99E+00		9.20E-04		25000		92





16kbps_20ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		4.11E-01		1000		411

				-1.40E+01		2.91E-01		1000		291

				-1.30E+01		1.86E-01		1000		186

				-1.20E+01		1.18E-01		1000		118

				-1.10E+01		7.31E-02		10000		731

				-1.00E+01		4.01E-02		10000		401

				-9.00E+00		2.26E-02		10000		226

				-8.00E+00		1.31E-02		10000		131

				-7.00E+00		6.80E-03		30000		204

				-6.00E+00		3.30E-03		30000		99

				-5.00E+00		1.61E-03		100000		161

				-4.00E+00		7.87E-04		150000		118





16kbps_20ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		3.93E-01		1000		393

				-1.40E+01		2.34E-01		1000		234

				-1.30E+01		1.20E-01		1000		120

				-1.20E+01		5.84E-02		5000		292

				-1.10E+01		2.26E-02		5000		113

				-9.99E+00		9.20E-03		25000		230

				-8.99E+00		3.88E-03		50000		194

				-7.99E+00		1.29E-03		100000		129

				-7				200000





16kbps_80ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		3.66E-01		250		366

				-1.40E+01		2.48E-01		250		248

				-1.30E+01		1.28E-01		250		128

				-1.20E+01		6.80E-02		1250		340

				-1.10E+01		2.08E-02		1250		104

				-1.00E+01		1.00E-02		6250		251

				-9.00E+00		4.04E-03		12500		202

				-8.00E+00		1.20E-03		25000		120

				-7.00E+00		5.00E-04		50000		100





16kbps_80ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		3.28E-01		250		328

				-1.40E+01		1.89E-01		250		189

				-1.30E+01		5.84E-02		2500		584

				-1.20E+01		1.28E-02		2500		128

				-1.10E+01		4.36E-03		25000		436

				-9.99E+00		8.40E-04		25000		84
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		-11.99992		-11.99325		-11.99976		-11.99317		-11.99996		-11.99314		-12		-11.99318		-11.99998		-11.99317		-12.00002		-11.99315

		-10.99982		-10.9932		-10.99997		-10.99319		-10.99995		-10.99317		-11.00003		-10.99319		-10.99998		-10.99314		-10.99998		-10.99315

		-9.999969		-9.993179		-10.00023		-9.993205		-9.999964		-9.993084		-9.999991		-9.993175		-9.999998		-9.993152		-9.999999		-9.993147

		-9.000076		-8.993143		-8.999978		-8.993212		-8.999998		-8.99314		-9.00002		-8.993145		-9.000006		-8.993143		-9.000004

		-7.999935		-7.993199		-7.999982		-7.993215		-7.999963		-7.993128		-7.99999		-7.993149		-8.000019		-7.993145		-8

		-6.999994		-6.993127		-6.999952		-6.993172		-6.999961		-6.993146		-6.999995		-6.993142		-6.999994				-6.999998

		-6.000036		-5.993155		-6.000022		-5.993127		-5.999961		-5.993142		-5.999991				-6.000001

		-5.000006		-4.993138		-4.999986		-4.993137		-4.999978		-4.99314		-4.999998				-4.999994

		-4.000003		-3.993142		-4.000005		-3.993139		-3.999968		-3.993143		-4.000003				-3.999999

		-3.000018		-2.993144		-3.000002				-2.999985

		-1.999995		-1.993148		-1.999991				-1.999986

		-1.000009				-0.9999985				-0.9999927



64kbps, 20ms TTI, w/o STTD

64kbps, 20ms TTI, w/ STTD

64kbps, 80ms TTI, w/o STTD

64kbps, 80ms TTI, w/ STTD

32kbps, 20ms TTI, w/o STTD

32kbps, 20ms TTI, w/ STTD

32kbps, 80ms TTI w/o STTD

32kbps. 80ms TTI, w/STTD

16kbps, 20ms TTI, w/o STTD

16kbps, 20ms TTI, w/ STTD

16kbps, 80ms TTI, w/o STTD

16kbps, 80ms TTI, w/ STTD

Tx Ec/Ior [dB]

BLER

S-CCPCH

1

1

1

1

0.855

0.945

0.935

0.96

0.411

0.393

0.366

0.328

0.985

1

0.98

1

0.755

0.82

0.78

0.815

0.291

0.234

0.248

0.189

0.895

0.975

0.96

0.98

0.665

0.62

0.64

0.6

0.186

0.12

0.128

0.0584

0.835

0.95

0.89

0.94

0.433

0.408

0.411

0.383

0.118

0.0584

0.068

0.0128

0.665

0.79

0.79

0.88

0.303

0.254

0.26

0.207

0.0731

0.0226

0.0208

0.00436

0.515

0.535

0.63

0.575

0.197

0.133

0.136

0.072

0.0401

0.0092

0.01004

0.00084

0.402

0.362

0.348

0.318

0.124

0.066

0.0635

0.019

0.0226

0.00388

0.00404

0.268

0.214

0.2

0.17

0.078

0.0258

0.0262

0.006533333

0.0131

0.00129

0.0012

0.174

0.104

0.118

0.0494

0.047

0.0094

0.01166667

0.00092

0.0068

0.0005

0.108

0.0463

0.0536

0.0121

0.0248

0.00412

0.005285714

0.0033

0.0633

0.02

0.0222

0.00362

0.0125

0.001657143

0.00145

0.00161

0.0345

0.00769

0.00778

0.000765

0.0076

0.00057

0.000524

0.0007866667

0.0207

0.00314

0.00318

0.00396

0.0111

0.00094

0.0015

0.001785714

0.00561

0.000369

0.0007928571



wo STTD

		

				16kbps 20ms				16kbps 80ms				32kbps 20ms				32kbps 80ms				64kbps 20ms				64kbps 80ms

				txIc/Ior		BLER		txIc/Ior		BLER		txIc/Ior		BLER		txIc/Ior		G(tx)		txIc/Ior		BLER		txIc/Ior		BLER

				-1.50E+01		4.11E-01		-1.50E+01		3.66E-01		-1.50E+01		8.55E-01		-1.50E+01		9.35E-01		-1.50E+01		1.00E+00		-1.50E+01		1.00E+00

				-1.40E+01		2.91E-01		-1.40E+01		2.48E-01		-1.40E+01		7.55E-01		-1.40E+01		7.80E-01		-1.40E+01		9.85E-01		-1.40E+01		9.80E-01

				-1.30E+01		1.86E-01		-1.30E+01		1.28E-01		-1.30E+01		6.65E-01		-1.30E+01		6.40E-01		-1.30E+01		8.95E-01		-1.30E+01		9.60E-01

				-1.20E+01		1.18E-01		-1.20E+01		6.80E-02		-1.20E+01		4.33E-01		-1.20E+01		4.11E-01		-1.20E+01		8.35E-01		-1.20E+01		8.90E-01

				-1.10E+01		7.31E-02		-1.10E+01		2.08E-02		-1.10E+01		3.03E-01		-1.10E+01		2.60E-01		-1.10E+01		6.65E-01		-1.10E+01		7.90E-01

				-1.00E+01		4.01E-02		-1.00E+01		1.00E-02		-1.00E+01		1.97E-01		-1.00E+01		1.36E-01		-1.00E+01		5.15E-01		-1.00E+01		6.30E-01

				-9.00E+00		2.26E-02		-9.00E+00		4.04E-03		-9.00E+00		1.24E-01		-9.00E+00		6.35E-02		-9.00E+00		4.02E-01		-9.00E+00		3.48E-01

				-8.00E+00		1.31E-02		-8.00E+00		1.20E-03		-8.00E+00		7.80E-02		-8.00E+00		2.62E-02		-8.00E+00		2.68E-01		-8.00E+00		2.00E-01

				-7.00E+00		6.80E-03		-7.00E+00		5.00E-04		-7.00E+00		4.70E-02		-7.00E+00		1.17E-02		-7.00E+00		1.74E-01		-7.00E+00		1.18E-01

				-6.00E+00		3.30E-03						-6.00E+00		2.48E-02		-6.00E+00		5.29E-03		-6.00E+00		1.08E-01		-6.00E+00		5.36E-02

				-5.00E+00		1.61E-03						-5.00E+00		1.25E-02		-5.00E+00		1.45E-03		-5.00E+00		6.33E-02		-5.00E+00		2.22E-02

				-4.00E+00		7.87E-04						-4.00E+00		7.60E-03		-4.00E+00		5.24E-04		-4.00E+00		3.45E-02		-4.00E+00		7.78E-03

												-3.00E+00		3.96E-03						-3.00E+00		2.07E-02		-3.00E+00		3.18E-03

												-2.00E+00		1.79E-03						-2.00E+00		1.11E-02		-2.00E+00		1.50E-03

												-1.00E+00		7.93E-04						-1.00E+00		5.61E-03		-1.00E+00		3.69E-04

				-1.50E+01		4.11E-01		3.66E-01		8.55E-01		9.35E-01		1.00E+00		1.00E+00

				-1.40E+01		2.91E-01		2.48E-01		7.55E-01		7.80E-01		9.85E-01		9.80E-01

				-1.30E+01		1.86E-01		1.28E-01		6.65E-01		6.40E-01		8.95E-01		9.60E-01

				-1.20E+01		1.18E-01		6.80E-02		4.33E-01		4.11E-01		8.35E-01		8.90E-01

				-1.10E+01		7.31E-02		2.08E-02		3.03E-01		2.60E-01		6.65E-01		7.90E-01

				-1.00E+01		4.01E-02		1.00E-02		1.97E-01		1.36E-01		5.15E-01		6.30E-01

				-9.00E+00		2.26E-02		4.04E-03		1.24E-01		6.35E-02		4.02E-01		3.48E-01

				-8.00E+00		1.31E-02		1.20E-03		7.80E-02		2.62E-02		2.68E-01		2.00E-01

				-7.00E+00		6.80E-03		5.00E-04		4.70E-02		1.17E-02		1.74E-01		1.18E-01

				-6.00E+00		3.30E-03				2.48E-02		5.29E-03		1.08E-01		5.36E-02

				-5.00E+00		1.61E-03				1.25E-02		1.45E-03		6.33E-02		2.22E-02

				-4.00E+00		7.87E-04				7.60E-03		5.24E-04		3.45E-02		7.78E-03

				-3.00E+00						3.96E-03				2.07E-02		3.18E-03

				-2.00E+00						1.79E-03				1.11E-02		1.50E-03

				-1.00E+00						7.93E-04				5.61E-03		3.69E-04





wo STTD
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16 kbps, 20 ms TTI, G=-6dB

16 kbps, 80 ms TTI, G=-6dB

32 kbps, 20 ms TTI, G=-6dB

32kbps, 80 ms TTI, G=-6dB

64 kbps, 20 ms TTI, G=-6dB

64 kbps, 80 ms TTI, G=-6dB

Node B Ec/Ior [dB]

S-CCPCH BLER

S-CCPCH Performance vs Node B Ec/Ior
VA3 - no STTD
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1% BLER point

		

				Data Rate		TTI		Geometry		Ec/Ior for 1% BLER

										No STTD		STTD

				16kbps		20 ms		-6 dB		-7.6		-10.1				-7.7		-9.9

				16kbps		80 ms		-6 dB		-10		-11.8				-10.2		-11.7

				32kbps		20 ms		-6 dB		-4.6		-7.1				-4.5		-6.9

				32kbps		80 ms		-6 dB		-6.8		-8.4				-6.8		-8.5

				64kbps		20 ms		-6 dB		-1.8		-4.3				-1.7		-4.3

				64kbps		80 ms		-6 dB		-4.2		-5.8				-4.2		-5.8






_1124238277.xls
Graph2

		-14.99315		-14.99315		-14.99315		-14.99315		-14.99315		-14.99315

		-13.99313		-13.99313		-13.99313		-13.99313		-13.99313		-13.99313

		-12.99308		-12.99308		-12.99308		-12.99308		-12.99308		-12.99308

		-11.99325		-11.99325		-11.99325		-11.99325		-11.99325		-11.99325

		-10.9932		-10.9932		-10.9932		-10.9932		-10.9932		-10.9932

		-9.993179		-9.993179		-9.993179		-9.993179		-9.993179		-9.993179

		-8.993143		-8.993143		-8.993143		-8.993143		-8.993143		-8.993143

		-7.993199		-7.993199		-7.993199		-7.993199		-7.993199		-7.993199

		-6.993127		-6.993127		-6.993127		-6.993127		-6.993127		-6.993127

		-5.993155		-5.993155		-5.993155		-5.993155		-5.993155		-5.993155

		-4.993138		-4.993138		-4.993138		-4.993138		-4.993138		-4.993138

		-3.993142		-3.993142		-3.993142		-3.993142		-3.993142		-3.993142

		-2.993144		-2.993144		-2.993144		-2.993144		-2.993144		-2.993144

		-1.993148		-1.993148		-1.993148		-1.993148		-1.993148		-1.993148



16 kbps, 20 ms TTI, G=-6dB

16 kbps, 80 ms TTI, G=-6dB

32 kbps, 20 ms TTI, G=-6dB

32 kbps, 80 ms TTI, G=-6dB

64 kbps, 20 ms TTI, G=-6dB

64 kbps, 80 ms TTI, G=-6dB

Node B Ec/Ior

S-CCPCH BLER

S-CCPCH Performance vs Node B Ec/Ior
VA3 - STTD
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64kbps_20ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		1.00E+00		200		200

				-1.40E+01		9.85E-01		200		197

				-1.30E+01		8.95E-01		200		179

				-1.20E+01		8.35E-01		200		167

				-1.10E+01		6.65E-01		200		133

				-1.00E+01		5.15E-01		200		103

				-9.00E+00		4.02E-01		1000		402

				-8.00E+00		2.68E-01		1000		268

				-7.00E+00		1.74E-01		1000		174

				-6.00E+00		1.08E-01		1000		108

				-5.00E+00		6.33E-02		10000		633

				-4.00E+00		3.45E-02		10000		345

				-3.00E+00		2.07E-02		10000		207

				-2.00E+00		1.11E-02		10000		111

				-1.00E+00		5.61E-03		100000		561





64kbps_20ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		1.00E+00		200		200

				-1.40E+01		1.00E+00		200		200

				-1.30E+01		9.75E-01		200		195

				-1.20E+01		9.50E-01		200		190

				-1.10E+01		7.90E-01		200		158

				-9.99E+00		5.35E-01		200		107

				-8.99E+00		3.62E-01		1000		362

				-7.99E+00		2.14E-01		1000		214

				-6.99E+00		1.04E-01		1000		104

				-5.99E+00		4.63E-02		10000		463

				-4.99E+00		2.00E-02		10000		200

				-3.99E+00		7.69E-03		100000		769

				-2.99E+00		3.14E-03		100000		314

				-1.99E+00		9.40E-04		100000		94





64kbps_80ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		1.00E+00		50		200

				-1.40E+01		9.80E-01		50		196

				-1.30E+01		9.60E-01		50		192

				-1.20E+01		8.90E-01		50		178

				-1.10E+01		7.90E-01		50		158

				-1.00E+01		6.30E-01		50		126

				-9.00E+00		3.48E-01		250		348

				-8.00E+00		2.00E-01		250		200

				-7.00E+00		1.18E-01		250		118

				-6.00E+00		5.36E-02		2500		536

				-5.00E+00		2.22E-02		2500		222

				-4.00E+00		7.78E-03		25000		778

				-3.00E+00		3.18E-03		25000		318

				-2.00E+00		1.50E-03		25000		150

				-1.00E+00		3.69E-04		25000		37





64kbps_80ms_TTI_w_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		1.00E+00		50		200

				-1.40E+01		1.00E+00		50		200

				-1.30E+01		9.80E-01		50		196

				-1.20E+01		9.40E-01		50		188

				-1.10E+01		8.80E-01		50		176

				-9.99E+00		5.75E-01		50		115

				-8.99E+00		3.18E-01		250		318

				-7.99E+00		1.70E-01		250		170

				-6.99E+00		4.94E-02		2500		494

				-5.99E+00		1.21E-02		2500		121

				-4.99E+00		3.62E-03		25000		362

				-3.99E+00		7.65E-04		50000		153





32kbps_20ms_TTI_wo_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		8.55E-01		200		171

				-1.40E+01		7.55E-01		200		151

				-1.30E+01		6.65E-01		200		133

				-1.20E+01		4.33E-01		1000		433

				-1.10E+01		3.03E-01		1000		303

				-1.00E+01		1.97E-01		1000		197

				-9.00E+00		1.24E-01		1000		124

				-8.00E+00		7.80E-02		3000		234

				-7.00E+00		4.70E-02		3000		141

				-6.00E+00		2.48E-02		10000		248

				-5.00E+00		1.25E-02		10000		125

				-4.00E+00		7.60E-03		20000		152

				-3.00E+00		3.96E-03		50000		198

				-2.00E+00		1.79E-03		70000		125

				-1.00E+00		7.93E-04		140000		111





32kbps_20ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		9.45E-01		200		189

				-1.40E+01		8.20E-01		200		164

				-1.30E+01		6.20E-01		200		124

				-1.20E+01		4.08E-01		1000		408

				-1.10E+01		2.54E-01		1000		254

				-9.99E+00		1.33E-01		1000		133

				-8.99E+00		6.60E-02		3000		198

				-7.99E+00		2.58E-02		10000		258

				-6.99E+00		9.40E-03		10000		94

				-5.99E+00		4.12E-03		50000		206

				-4.99E+00		1.66E-03		70000		116

				-3.99E+00		5.70E-04		200000		114





32kbps_80ms_TTI_wo_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		9.35E-01		50		187

				-1.40E+01		7.80E-01		50		156

				-1.30E+01		6.40E-01		50		128

				-1.20E+01		4.11E-01		250		411

				-1.10E+01		2.60E-01		250		260

				-1.00E+01		1.36E-01		250		136

				-9.00E+00		6.35E-02		500		127

				-8.00E+00		2.62E-02		5000		524

				-7.00E+00		1.17E-02		6000		280

				-6.00E+00		5.29E-03		7000		148

				-5.00E+00		1.45E-03		20000		116

				-4.00E+00		5.24E-04		125000		262





32kbps_80ms_TTI_w_STTD

		

				txIc/Ior		G(tx)		sim times		errors

				-1.50E+01		9.60E-01		50		192

				-1.40E+01		8.15E-01		50		163

				-1.30E+01		6.00E-01		50		120

				-1.20E+01		3.83E-01		250		383

				-1.10E+01		2.07E-01		250		207

				-9.99E+00		7.20E-02		750		216

				-8.99E+00		1.90E-02		2500		190

				-7.99E+00		6.53E-03		7500		196

				-6.99E+00		9.20E-04		25000		92





16kbps_20ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		4.11E-01		1000		411

				-1.40E+01		2.91E-01		1000		291

				-1.30E+01		1.86E-01		1000		186

				-1.20E+01		1.18E-01		1000		118

				-1.10E+01		7.31E-02		10000		731

				-1.00E+01		4.01E-02		10000		401

				-9.00E+00		2.26E-02		10000		226

				-8.00E+00		1.31E-02		10000		131

				-7.00E+00		6.80E-03		30000		204

				-6.00E+00		3.30E-03		30000		99

				-5.00E+00		1.61E-03		100000		161

				-4.00E+00		7.87E-04		150000		118





16kbps_20ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		3.93E-01		1000		393

				-1.40E+01		2.34E-01		1000		234

				-1.30E+01		1.20E-01		1000		120

				-1.20E+01		5.84E-02		5000		292

				-1.10E+01		2.26E-02		5000		113

				-9.99E+00		9.20E-03		25000		230

				-8.99E+00		3.88E-03		50000		194

				-7.99E+00		1.29E-03		100000		129

				-7				200000





16kbps_80ms_TTI_wo_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		3.66E-01		250		366

				-1.40E+01		2.48E-01		250		248

				-1.30E+01		1.28E-01		250		128

				-1.20E+01		6.80E-02		1250		340

				-1.10E+01		2.08E-02		1250		104

				-1.00E+01		1.00E-02		6250		251

				-9.00E+00		4.04E-03		12500		202

				-8.00E+00		1.20E-03		25000		120

				-7.00E+00		5.00E-04		50000		100





16kbps_80ms_TTI_w_STTD

		

				txIc/Ior		BLER		sim times		errors

				-1.50E+01		3.28E-01		250		328

				-1.40E+01		1.89E-01		250		189

				-1.30E+01		5.84E-02		2500		584

				-1.20E+01		1.28E-02		2500		128

				-1.10E+01		4.36E-03		25000		436

				-9.99E+00		8.40E-04		25000		84





BLER curves

		-14.99992		-14.99315		-15.00012		-14.99328		-15.00006		-14.99311		-15.0001		-14.99314		-14.99999		-14.99315		-15.00007		-14.99315

		-14.00007		-13.99313		-14.00015		-13.99316		-14		-13.99321		-14.00013		-13.99317		-14.00002		-13.99318		-14.00006		-13.99318

		-13.00027		-12.99308		-12.99984		-12.99319		-12.99989		-12.9931		-12.99983		-12.99324		-12.9999		-12.99319		-12.99997		-12.99316

		-11.99992		-11.99325		-11.99976		-11.99317		-11.99996		-11.99314		-12		-11.99318		-11.99998		-11.99317		-12.00002		-11.99315

		-10.99982		-10.9932		-10.99997		-10.99319		-10.99995		-10.99317		-11.00003		-10.99319		-10.99998		-10.99314		-10.99998		-10.99315

		-9.999969		-9.993179		-10.00023		-9.993205		-9.999964		-9.993084		-9.999991		-9.993175		-9.999998		-9.993152		-9.999999		-9.993147

		-9.000076		-8.993143		-8.999978		-8.993212		-8.999998		-8.99314		-9.00002		-8.993145		-9.000006		-8.993143		-9.000004

		-7.999935		-7.993199		-7.999982		-7.993215		-7.999963		-7.993128		-7.99999		-7.993149		-8.000019		-7.993145		-8

		-6.999994		-6.993127		-6.999952		-6.993172		-6.999961		-6.993146		-6.999995		-6.993142		-6.999994				-6.999998

		-6.000036		-5.993155		-6.000022		-5.993127		-5.999961		-5.993142		-5.999991				-6.000001

		-5.000006		-4.993138		-4.999986		-4.993137		-4.999978		-4.99314		-4.999998				-4.999994

		-4.000003		-3.993142		-4.000005		-3.993139		-3.999968		-3.993143		-4.000003				-3.999999

		-3.000018		-2.993144		-3.000002				-2.999985

		-1.999995		-1.993148		-1.999991				-1.999986

		-1.000009				-0.9999985				-0.9999927



64kbps, 20ms TTI, w/o STTD

64kbps, 20ms TTI, w/ STTD

64kbps, 80ms TTI, w/o STTD

64kbps, 80ms TTI, w/ STTD

32kbps, 20ms TTI, w/o STTD

32kbps, 20ms TTI, w/ STTD

32kbps, 80ms TTI w/o STTD

32kbps. 80ms TTI, w/STTD

16kbps, 20ms TTI, w/o STTD

16kbps, 20ms TTI, w/ STTD

16kbps, 80ms TTI, w/o STTD

16kbps, 80ms TTI, w/ STTD

Tx Ec/Ior [dB]

BLER

S-CCPCH

1

1

1

1

0.855

0.945

0.935

0.96

0.411

0.393

0.366

0.328

0.985

1

0.98

1

0.755

0.82

0.78

0.815

0.291

0.234

0.248

0.189

0.895

0.975

0.96

0.98

0.665

0.62

0.64

0.6

0.186

0.12

0.128

0.0584

0.835

0.95

0.89

0.94

0.433

0.408

0.411

0.383

0.118

0.0584

0.068

0.0128

0.665

0.79

0.79

0.88

0.303

0.254

0.26

0.207

0.0731

0.0226

0.0208

0.00436

0.515

0.535

0.63

0.575

0.197

0.133

0.136

0.072

0.0401

0.0092

0.01004

0.00084

0.402

0.362

0.348

0.318

0.124

0.066

0.0635

0.019

0.0226

0.00388

0.00404

0.268

0.214

0.2

0.17

0.078

0.0258

0.0262

0.006533333

0.0131

0.00129

0.0012

0.174

0.104

0.118

0.0494

0.047

0.0094

0.01166667

0.00092

0.0068

0.0005

0.108

0.0463

0.0536

0.0121

0.0248

0.00412

0.005285714

0.0033

0.0633

0.02

0.0222

0.00362

0.0125

0.001657143

0.00145

0.00161

0.0345

0.00769

0.00778

0.000765

0.0076

0.00057

0.000524

0.0007866667

0.0207

0.00314

0.00318

0.00396

0.0111

0.00094

0.0015

0.001785714

0.00561

0.000369

0.0007928571



wo STTD

		

				16kbps 20ms				16kbps 80ms				32kbps 20ms				32kbps 80ms				64kbps 20ms				64kbps 80ms

				txIc/Ior		BLER		txIc/Ior		BLER		txIc/Ior		BLER		txIc/Ior		G(tx)		txIc/Ior		BLER		txIc/Ior		BLER

				-1.50E+01		4.11E-01		-1.50E+01		3.66E-01		-1.50E+01		8.55E-01		-1.50E+01		9.35E-01		-1.50E+01		1.00E+00		-1.50E+01		1.00E+00

				-1.40E+01		2.91E-01		-1.40E+01		2.48E-01		-1.40E+01		7.55E-01		-1.40E+01		7.80E-01		-1.40E+01		9.85E-01		-1.40E+01		9.80E-01

				-1.30E+01		1.86E-01		-1.30E+01		1.28E-01		-1.30E+01		6.65E-01		-1.30E+01		6.40E-01		-1.30E+01		8.95E-01		-1.30E+01		9.60E-01

				-1.20E+01		1.18E-01		-1.20E+01		6.80E-02		-1.20E+01		4.33E-01		-1.20E+01		4.11E-01		-1.20E+01		8.35E-01		-1.20E+01		8.90E-01

				-1.10E+01		7.31E-02		-1.10E+01		2.08E-02		-1.10E+01		3.03E-01		-1.10E+01		2.60E-01		-1.10E+01		6.65E-01		-1.10E+01		7.90E-01

				-1.00E+01		4.01E-02		-1.00E+01		1.00E-02		-1.00E+01		1.97E-01		-1.00E+01		1.36E-01		-1.00E+01		5.15E-01		-1.00E+01		6.30E-01

				-9.00E+00		2.26E-02		-9.00E+00		4.04E-03		-9.00E+00		1.24E-01		-9.00E+00		6.35E-02		-9.00E+00		4.02E-01		-9.00E+00		3.48E-01

				-8.00E+00		1.31E-02		-8.00E+00		1.20E-03		-8.00E+00		7.80E-02		-8.00E+00		2.62E-02		-8.00E+00		2.68E-01		-8.00E+00		2.00E-01

				-7.00E+00		6.80E-03		-7.00E+00		5.00E-04		-7.00E+00		4.70E-02		-7.00E+00		1.17E-02		-7.00E+00		1.74E-01		-7.00E+00		1.18E-01

				-6.00E+00		3.30E-03						-6.00E+00		2.48E-02		-6.00E+00		5.29E-03		-6.00E+00		1.08E-01		-6.00E+00		5.36E-02

				-5.00E+00		1.61E-03						-5.00E+00		1.25E-02		-5.00E+00		1.45E-03		-5.00E+00		6.33E-02		-5.00E+00		2.22E-02

				-4.00E+00		7.87E-04						-4.00E+00		7.60E-03		-4.00E+00		5.24E-04		-4.00E+00		3.45E-02		-4.00E+00		7.78E-03

												-3.00E+00		3.96E-03						-3.00E+00		2.07E-02		-3.00E+00		3.18E-03

												-2.00E+00		1.79E-03						-2.00E+00		1.11E-02		-2.00E+00		1.50E-03

												-1.00E+00		7.93E-04						-1.00E+00		5.61E-03		-1.00E+00		3.69E-04

				-1.50E+01		4.11E-01		3.66E-01		8.55E-01		9.35E-01		1.00E+00		1.00E+00

				-1.40E+01		2.91E-01		2.48E-01		7.55E-01		7.80E-01		9.85E-01		9.80E-01

				-1.30E+01		1.86E-01		1.28E-01		6.65E-01		6.40E-01		8.95E-01		9.60E-01

				-1.20E+01		1.18E-01		6.80E-02		4.33E-01		4.11E-01		8.35E-01		8.90E-01

				-1.10E+01		7.31E-02		2.08E-02		3.03E-01		2.60E-01		6.65E-01		7.90E-01

				-1.00E+01		4.01E-02		1.00E-02		1.97E-01		1.36E-01		5.15E-01		6.30E-01

				-9.00E+00		2.26E-02		4.04E-03		1.24E-01		6.35E-02		4.02E-01		3.48E-01

				-8.00E+00		1.31E-02		1.20E-03		7.80E-02		2.62E-02		2.68E-01		2.00E-01

				-7.00E+00		6.80E-03		5.00E-04		4.70E-02		1.17E-02		1.74E-01		1.18E-01

				-6.00E+00		3.30E-03				2.48E-02		5.29E-03		1.08E-01		5.36E-02

				-5.00E+00		1.61E-03				1.25E-02		1.45E-03		6.33E-02		2.22E-02

				-4.00E+00		7.87E-04				7.60E-03		5.24E-04		3.45E-02		7.78E-03

				-3.00E+00						3.96E-03				2.07E-02		3.18E-03

				-2.00E+00						1.79E-03				1.11E-02		1.50E-03

				-1.00E+00						7.93E-04				5.61E-03		3.69E-04





wo STTD

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



16 kbps, 20 ms TTI, G=-6dB

16 kbps, 80 ms TTI, G=-6dB

32 kbps, 20 ms TTI, G=-6dB

32kbps, 80 ms TTI, G=-6dB

64 kbps, 20 ms TTI, G=-6dB

64 kbps, 80 ms TTI, G=-6dB

Node B Ec/Ior [dB]

S-CCPCH BLER

S-CCPCH Performance vs Node B Ec/Ior
VA3 - no STTD
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w STTD

		

				16kbps 20 ms				16kbps 80ms				32kbps 20ms				32kbps 80ms				64kbps 20ms				64kbps 80ms

				txIc/Ior		BLER		txIc/Ior		BLER		txIc/Ior		BLER		txIc/Ior		G(tx)		txIc/Ior		BLER		txIc/Ior		G(tx)

				-1.50E+01		3.93E-01		-1.50E+01		3.28E-01		-1.50E+01		9.45E-01		-1.50E+01		9.60E-01		-1.50E+01		1.00E+00		-1.50E+01		1.00E+00

				-1.40E+01		2.34E-01		-1.40E+01		1.89E-01		-1.40E+01		8.20E-01		-1.40E+01		8.15E-01		-1.40E+01		1.00E+00		-1.40E+01		1.00E+00

				-1.30E+01		1.20E-01		-1.30E+01		5.84E-02		-1.30E+01		6.20E-01		-1.30E+01		6.00E-01		-1.30E+01		9.75E-01		-1.30E+01		9.80E-01

				-1.20E+01		5.84E-02		-1.20E+01		1.28E-02		-1.20E+01		4.08E-01		-1.20E+01		3.83E-01		-1.20E+01		9.50E-01		-1.20E+01		9.40E-01

				-1.10E+01		2.26E-02		-1.10E+01		4.36E-03		-1.10E+01		2.54E-01		-1.10E+01		2.07E-01		-1.10E+01		7.90E-01		-1.10E+01		8.80E-01

				-9.99E+00		9.20E-03		-9.99E+00		8.40E-04		-9.99E+00		1.33E-01		-9.99E+00		7.20E-02		-9.99E+00		5.35E-01		-9.99E+00		5.75E-01

				-8.99E+00		3.88E-03						-8.99E+00		6.60E-02		-8.99E+00		1.90E-02		-8.99E+00		3.62E-01		-8.99E+00		3.18E-01

				-7.99E+00		1.29E-03						-7.99E+00		2.58E-02		-7.99E+00		6.53E-03		-7.99E+00		2.14E-01		-7.99E+00		1.70E-01

				-7								-6.99E+00		9.40E-03		-6.99E+00		9.20E-04		-6.99E+00		1.04E-01		-6.99E+00		4.94E-02

												-5.99E+00		4.12E-03						-5.99E+00		4.63E-02		-5.99E+00		1.21E-02

												-4.99E+00		1.66E-03						-4.99E+00		2.00E-02		-4.99E+00		3.62E-03

												-3.99E+00		5.70E-04						-3.99E+00		7.69E-03		-3.99E+00		7.65E-04

																				-2.99E+00		3.14E-03

																				-1.99E+00		9.40E-04

						-1.50E+01		3.93E-01		3.28E-01		9.45E-01		9.60E-01		1.00E+00		1.00E+00

						-1.40E+01		2.34E-01		1.89E-01		8.20E-01		8.15E-01		1.00E+00		1.00E+00

						-1.30E+01		1.20E-01		5.84E-02		6.20E-01		6.00E-01		9.75E-01		9.80E-01

						-1.20E+01		5.84E-02		1.28E-02		4.08E-01		3.83E-01		9.50E-01		9.40E-01

						-1.10E+01		2.26E-02		4.36E-03		2.54E-01		2.07E-01		7.90E-01		8.80E-01

						-9.99E+00		9.20E-03		8.40E-04		1.33E-01		7.20E-02		5.35E-01		5.75E-01

						-8.99E+00		3.88E-03				6.60E-02		1.90E-02		3.62E-01		3.18E-01

						-7.99E+00		1.29E-03				2.58E-02		6.53E-03		2.14E-01		1.70E-01

						-6.99E+00						9.40E-03		9.20E-04		1.04E-01		4.94E-02

						-5.99E+00						4.12E-03				4.63E-02		1.21E-02

						-4.99E+00						1.66E-03				2.00E-02		3.62E-03

						-3.99E+00						5.70E-04				7.69E-03		7.65E-04

						-2.99E+00										3.14E-03

						-1.99E+00										9.40E-04





w STTD

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



16 kbps, 20 ms TTI, G=-6dB

16 kbps, 80 ms TTI, G=-6dB

32 kbps, 20 ms TTI, G=-6dB

32 kbps, 80 ms TTI, G=-6dB

64 kbps, 20 ms TTI, G=-6dB

64 kbps, 80 ms TTI, G=-6dB

Node B Ec/Ior

S-CCPCH BLER

S-CCPCH Performance vs Node B Ec/Ior VA3 - STTD
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1% BLER point

		

				Data Rate		TTI		Geometry		Ec/Ior for 1% BLER

										No STTD		STTD

				16kbps		20 ms		-6 dB		-7.6		-10.1				-7.7		-9.9

				16kbps		80 ms		-6 dB		-10		-11.8				-10.2		-11.7

				32kbps		20 ms		-6 dB		-4.6		-7.1				-4.5		-6.9

				32kbps		80 ms		-6 dB		-6.8		-8.4				-6.8		-8.5

				64kbps		20 ms		-6 dB		-1.8		-4.3				-1.7		-4.3

				64kbps		80 ms		-6 dB		-4.2		-5.8				-4.2		-5.8






