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1 Introduction

In the last RAN4#24 meeting, several companies showed simulation results of variable reference channel (VRC) set. However, simulation results differed in the interpretation on the definition of CQI. The liaison for clarifying a definition was sent to RAN1, and the answer was coming [1]. Moreover, the definitions of CQI reference period and simulation assumption about CQI feed back delay was also clarified [2]. In this document we would like to report the simulation results of VRC test based on these conditions.
2 PER performance of VRC AWGN Testing

After the last RAN4#24 meeting, comparison of VRC performance under AWGN condition is considered to be useful for the alignment of simulation assumptions. Thus, we performed the VRC test in AWGN and measured PER to the value of every HS-DSCH Ec/Ior. Simulation assumptions are same as those described in the TR [2]. Simulation results where I^or/Ioc=10dB, 5dB and 0dB are shown from Fig.1 to Fig.3 respectively. It is shown that average PER become almost 10% from the result. Furthermore, we consider permissible PER under AWGN channel. Fig.3 shows throughput performance to PER in several HS-DSCH Ec/Ior. The extracted result is summarized on the table 1.We found that throughput is high when PER is from 2 to 10%. Moreover, although throughput will fall rapidly if PER exceeds 20%, even if PER becomes low, throughput does not fall so much. Since degradation from the maximum throughput is less than 10%, we think that appropriate maximum permissible PER is 20% and minimum PER is 2% respectively. 
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Fig.1 PER performance in AWGN Channel (I^or/Ioc=10dB)

Fig.2 PER performance in AWGN Channel (I^or/Ioc=5dB)[image: image9.wmf]0.0E+00
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Fig.3 PER performance in AWGN Channel (I^or/Ioc=0dB)[image: image11.wmf]1.0E-02

1.0E-01

1.0E+00

-15

-13

-11

-9

-7

-5

-3

HS-DSCH Ec/Ior

PER

I^or/Ioc=10dB


Fig.4 Throughput vs. PER in AWGN Channel (I^or/Ioc=5dB)
Table 1 – Simulated VRC performance, AWGN
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(dB)
	PER
	Throughput
(kbps)

	10
	-3
	0.079
	3234

	10
	-6
	0.091
	2379

	5
	-3
	0.080
	1936

	5
	-6
	0.080
	1273

	0
	-3
	0.095
	828

	0
	-6
	0.120
	486


3 PER and Throughput performance of VRC in Fading Channel

In this section we shows PER and throughput performance of VRC test in fading channel. Suitable bias on which PER attains 2% or more and 20% or less by static condition was added on each threshold of CQI used at the AWGN testing. Simulation results for Pedestrian A, B 3km/h and Vehicular A 30km/h were shown from table2 to table4 respectively. 

Table 2 – Simulated VRC performance, Pedestrian A, 3km/h
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(dB)
	PER
	Throughput
(kbps)

	10
	-3
	0.126
	1844

	10
	-6
	0.160
	1185

	5
	-3
	0.208
	1202

	5
	-6
	0.235
	723

	0
	-3
	0.315
	579

	0
	-6
	0.347
	319


Table 3 – Simulated VRC performance, Pedestrian B, 3km/h
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(dB)
	PER
	Throughput
(kbps)

	10
	-3
	0.051
	1272

	10
	-6
	0.073
	729

	5
	-3
	0.057
	992

	5
	-6
	0.069
	559

	0
	-3
	0.092
	589

	0
	-6
	0.095
	311


Table 4 – Simulated VRC performance, Vehicular A, 30km/h
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(dB)
	PER
	Throughput
(kbps)

	10
	-3
	0.16
	1030

	10
	-6
	0.18
	587

	5
	-3
	0.21
	735

	5
	-6
	0.23
	405

	0
	-3
	0.29
	382

	0
	-6
	0.29
	197


In the above-mentioned VRC test, bias was more greatly applied so that PER might become 10% or less in static condition. Thus, we also investigated about the throughput performance over PER by changing bias. Fig.5 showed the throughput performance over PER in Pedestrian B 3km/h, and Fig.6 showed the performance in Vehicular A 30km/h similarly. The point enclosed with a circle in the figure means the value shown on the above tables. [image: image12.wmf]1.0E-02
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From both figure, even if distribution of PER is somewhat large, there may be no influence in a throughput, so we think it is difficult to specify the CQI report accuracy by the throughput only. Moreover, it is necessary to examine the test procedure, which can also measure PER by static condition.
Fig.5 Throughput vs. PER in Pedestrian B 3km/h
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Fig.6 Throughput vs. PER in Vehicular A 30km/h

4 Conclusions
In this paper, the VRC test was performed on AWGN channel and several fading channels. Based on the result of AWGN, we think that the maximum permissible PER is 20% and the minimum permissible PER is 2%. Moreover, from the results of fading environment, even if PER has distribution to some extent there was almost no difference in throughput performance. We think that it is difficult to specify the accuracy of CQI selection from throughput only and other new test procedure may be required that can measure the CQI accuracy in under static environment. 
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