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1 Introduction

In the last RAN4#26 meeting, several companies showed simulation results of closed loop mode 1 transmit diversity. In this document we report the throughput performance and throughput performance requirement including implementation margin of fixed reference channel (FRC) with closed loop mode 1 transmit diversity. Although RAN1 has a discussion on whether HS-SCCH is closed loop or STTD in case of closed loop on HS-DSCH, this simulation only checks HS-DSCH performance.

2 Simulation result
Simulation results of FRC H-Set 1 with QPSK are shown in Table1 and results of 16QAM are shown in Table2, and Simulation results of FRC H-Set 4 with QPSK are shown in Table3, respectively. Simulation conditions are shown in Table A1 and Table A2, our simulation is based feedback error rate 4% and antenna verification isn’t performed.

Table 1. Simulation results of FRC H-Set 1 for closed loop mode 1 transmit diversity with QPSK

	Channel
	Ior / Ioc [dB]
	Ec / Ior [dB]
	Throughput [kbps]

	PA3
	0
	-3
	287

	
	
	-6
	173

	
	10
	-3
	466

	
	
	-6
	423

	PB3
	0
	-3
	225

	
	
	-6
	126

	
	10
	-3
	410

	
	
	-6
	258

	VA30
	0
	-3
	222

	
	
	-6
	127

	
	10
	-3
	402

	
	
	-6
	260


Table 2. Simulation results of FRC H-Set 1 for closed loop mode 1 transmit diversity with 16QAM

	Channel
	Ior / Ioc [dB]
	Ec / Ior [dB]
	Throughput [kbps]

	PA3
	10
	-3
	597

	
	
	-6
	485

	PB3
	10
	-3
	343

	
	
	-6
	209

	VA30
	10
	-3
	354

	
	
	-6
	229


Table 3. Simulation results of FRC H-Set 4 for closed loop mode 1 transmit diversity with QPSK

	Channel
	Ior / Ioc [dB]
	Ec / Ior [dB]
	Throughput [kbps]

	PA3
	0
	-3
	284

	
	
	-6
	169

	
	10
	-3
	465

	
	
	-6
	420

	PB3
	0
	-3
	220

	
	
	-6
	117

	
	10
	-3
	411

	
	
	-6
	255

	VA30
	0
	-3
	218

	
	
	-6
	119

	
	10
	-3
	403

	
	
	-6
	255


3 Conclusions
In this document we showed the simulation results of FRC with closed loop mode 1 transmit diversity. So we propose throughput performance requirement including implementation margin of FRC as the following tables.

Table 4. Throughput (in kbps) for FRC H-Set 1 included implementation margin

 QPSK (I^or/Ioc=0dB)

	Channel
	Ec / Ior [dB]
	Throughput
Specification
(kbps)

	PA3
	-3
	202

	
	-6
	103

	PB3
	-3
	152

	
	-6
	36

	VA30
	-3
	152

	
	-6
	31


Table 5. Throughput (in kbps) for FRC H-Set 1 included implementation margin

 QPSK (I^or/Ioc=10dB)

	Channel
	Ec / Ior [dB]
	Throughput
Specification
(kbps)

	PA3
	-3
	435

	
	-6
	361

	PB3
	-3
	285

	
	-6
	188

	VA30
	-3
	293

	
	-6
	190


Table 6. Throughput (in kbps) for FRC H-Set 1 included implementation margin

 16QAM (I^or/Ioc=10dB)

	Channel
	Ec / Ior [dB]
	Throughput
Specification
[kbps]

	PA3
	-3
	498

	
	-6
	361

	PB3
	-3
	230

	
	-6
	58

	VA30
	-3
	240

	
	-6
	81


Table 7. Throughput (in kbps) for FRC H-Set 4 included implementation margin

 QPSK (I^or/Ioc=0dB)

	Channel
	Ec / Ior [dB]
	Throughput
Specification
(kbps)

	PA3
	-3
	198

	
	-6
	94

	PB3
	-3
	144

	
	-6
	27

	VA30
	-3
	167

	
	-6
	23


Table 8. Throughput (in kbps) for FRC H-Set 4 included implementation margin

 QPSK (I^or/Ioc=10dB)

	Channel
	Ec / Ior [dB]
	Throughput
Specification
(kbps)

	PA3
	-3
	433

	
	-6
	361

	PB3
	-3
	290

	
	-6
	181

	VA30
	-3
	290

	
	-6
	185


Annex A: Simulation assumptions
Table A1. Simulation conditions – close loop mode 1 transmit diversity testing

	Simulation condition
	Value

	Downlink physical channels
	Annex A.2.2 (TR25.890v1.3.0)

	Simulation assumption
	Annex A.5 (TR25.890v1.3.0)

	Fixed reference channel sets
	Annex B.1 (TR25.890v1.3.0)

	I^or/Ioc
	QPSK: {0, 10} dB

16QAM: {10} dB

	Ec/Ior
	{-3, -4, -6, -8, -10, -12} dB

	Propagation channels
	PA3, PB3, VA30


Table A2. Additional parameters for closed loop mode 1 transmit diversity testing

	Parameter
	Assumption

	Feedback error rate
	4 %

	Antenna verification
	None


Annex B: Simulation Results
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Figure 1. Throughput Simulation Results for FRC H-Set 1 with closed Loop mode 1 Tx Diversity

(QPSK, I^or/Ioc=0dB)
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Figure 2. Throughput Simulation Results for FRC H-Set 1 with closed Loop mode 1 Tx Diversity

(QPSK, I^or/Ioc=10dB)
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Figure 3. Throughput Simulation Results for FRC H-Set 1 with closed Loop mode 1 Tx Diversity

(16QAM, I^or/Ioc=10dB)
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Figure 4. Throughput Simulation Results for FRC H-Set 4 with closed Loop mode 1 Tx Diversity

(QPSK, I^or/Ioc=0dB)
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Figure 5. Throughput Simulation Results for FRC H-Set 4 with closed Loop mode 1 Tx Diversity

(QPSK, I^or/Ioc=10dB)
