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1. Introduction

At RAN4 meeting #24 in Helsinki several companies presented simulation results for the HSDPA Variable Reference Channel [4-8]. Since then the VRC simulation assumptions have been discussed at the RAN4 email reflector and modifications to the assumptions were introduced [1]. Additionally the actual CQI definition has been modified in 25.214[2] by RAN1 and LS informing these changes is provided to RAN4 in [3]. In this document we present new simulation results for the variable reference channel.

2. Simulation assumptions and results 
The used simulation assumptions are presented in Table A.1 in Annex A. The used CQI feedback delay and the CQI0 handling are according to the simulation assumptions discussed in the RAN4 email reflector. Thus the delay from the end of CQI reference period to the beginning of the HS-DSCH is 7.5 slots. Additionally the effect of CQI1’s corresponding to CQI0 report is included in the calculation of throughput, but not included in the calculation of PER. The used CQI mapping table was according to [2]. These assumptions are also aligned to ones presented in latest version of the TR25.890 [1]. The simulation results are presented in Tables 1-4 for each propagation condition. Additionally Figure 1 presents more detailed AWGN results.

Table 1. AWGN simulation results

	Propagation condition
	Ior/Ioc [dB]
	Ec/Ior [dB]
	PER [%]
	Throughput [kbps]

	AWGN
	0
	-3
	15.47
	822

	
	
	-6
	10.86
	477

	
	
	-9
	13.29
	233

	
	5
	-3
	3.29
	2133

	
	
	-6
	15.09
	1199

	
	
	-9
	2.19
	786

	
	10
	-3
	3.65
	3438

	
	
	-6
	2.07
	2687

	
	
	-9
	1.75
	1864


Table 2. Pedestrian A 3km/h simulation results
	Propagation condition
	Ior/Ioc [dB]
	Ec/Ior [dB]
	PER [%]
	Throughput [kbps]

	Pedestrian A 3km/h
	0
	-3
	16.84
	771

	
	
	-6
	15.01
	463

	
	
	-9
	11.68
	281

	
	5
	-3
	16.59
	1486

	
	
	-6
	16.44
	982

	
	
	-9
	14.54
	605

	
	10
	-3
	18.24
	2091

	
	
	-6
	16.86
	1605

	
	
	-9
	16.11
	1103


Table 3. Pedestrian B 3km/h simulation results
	Propagation condition
	Ior/Ioc [dB]
	Ec/Ior [dB]
	PER [%]
	Throughput [kbps]

	Pedestrian B 3km/h
	0
	-3
	7.71
	570

	
	
	-6
	6.83
	302

	
	
	-9
	5.15
	155

	
	5
	-3
	7.84
	933

	
	
	-6
	6.16
	526

	
	
	-9
	6.08
	271

	
	10
	-3
	8.29
	1191

	
	
	-6
	5.75
	694

	
	
	-9
	5.29
	372


Table 4. Vehicular A 30km/h simulation results
	Propagation condition
	Ior/Ioc [dB]
	Ec/Ior [dB]
	PER [%]
	Throughput [kbps]

	Vehicular A 30km/h
	0
	-3
	30.53
	366

	
	
	-6
	29.73
	192

	
	
	-9
	28.66
	101

	
	5
	-3
	26.35
	660

	
	
	-6
	24.76
	371

	
	
	-9
	23.98
	190

	
	10
	-3
	23.21
	906

	
	
	-6
	20.91
	524

	
	
	-9
	20.51
	277
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a) b)

Figure 1. AWGN results for a) PER and b) throughput in with Îor/Ioc=[0,5,10]dB

3. Conclusion

In this document we have presented new ideal simulation results for VRC in different propagation conditions based on the assumptions and test methodology in [1]. We do not unfortunately have yet simulation results for the new VRC test methodology proposed by Qualcomm at the RAN4 email reflector. 
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Annex A Simulation Assumptions

Table 1: Used simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH  reference channel
	Variable Reference Channel

	HSDPA control channels present
	Not present. Included in OCNS

	DL DPCH reference channel
	Not present. Included in OCNS

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Channel ray mapping
	Nearest Tc/2 spaced delay

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated

	SRRC pulse shaping 
	On

	Propagation channel types
	PedA and PedB with 3 km/h and VehA with 30 km/h

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by [9]

	RV sequence for each modulation
	Xrv =0 was used

	Max number of transmissions per H-ARQ process
	1

	Number HS-DSCH transport channels
	1

	Inter-TTI distance
	1

	Channel Interleaver
	As specified by [9]

	Turbo decoding
	MaxLogMap – 8 iterations
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	-60 dBm

	ACK/NACK feedback error rate
	0%
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	0, 5 and 10dB

	Primary Scrambling code
	S_dl, 0

	SCH
	On, (Scrambling code group 0)

	CQI feedback delay
	7.5 slot from the end of the CQI reference period to the beginning of the corresponding HS-DSCH

	CQI feedback parameter k
	1

	N_cqi_transmit
	Not used, error-free HS-DPCCH.

	N_acknack_transmit
	Not used, error-free HS-DPCCH.
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