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1
Introduction
Performance requirements for CQI tests in AWGN and fading channel without transmit diversity were agreed in RAN4#27 [1]. Performance requirements for CQI tests with transmit diversity have been discussed in the HSDPA UE Ad-hoc reflector, and simulation assumptions for these assessments were proposed in [2].

In this paper, we show our initial simulation results on the performance assessments for CQI tests in both AWGN and fading channel with transmit diversity. 
2    Simulation results 

2.1 FBI Error Rate in Closed Loop Transmit Diversity 
In the HSDPA UE Ad-hoc reflector, feedback error rate in the CQI tests for closed loop transmit diversity (CL-TD) case has been discussed. 4% feedback error is used in the closed-loop Fixed Reference Channel assessment in 25.101. In 25.214, however, CQI in CL-TD mode is defined assuming that feedback error is 0%. Therefore, we first show initial simulation results with 0% and 4% feedback error in the CQI tests in order to clarify which we should use as feedback error rate, 4% or 1%.
Figure 1 shows the distribution of the reported CQIs for each feedback error rate in the case of 
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= 0 dB in the CQI tests in AWGN channel. Median CQI (CQIMedian) derived from the statistics of reported CQI is 15 for both 0% and 4% feedback error. Regarding distribution of the reported CQIs, difference between 0% and 4% feedback error rate cannot be seen. 

[image: image3.emf]Distribution of the reported CQI

10 11 12 13 14 15 16 17 18 19 20 21

CQI value

0% feedback error

4% feedback error


Figure 1 Distribution of the reported CQIs for each feedback error rate

Table 1 shows Probability of CQI reporting between CQIMedian-2 and CQIMedian+2 (Probability+/2 of Median) and HS-DSCH packet error rate (PER) using transport format indicated by CQIMedian-1, CQIMedian, CQIMedian+1 and CQIMedian+2 in the above CQI tests in AWGN channel. The results for 4% feedback error rate could not pass the current CQI tests in AWGN channel, because PER for CQIMedian is larger than 0.1 and PER for CQIMedian-1 is also larger than 0.1. 
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	CQIMedian-1
	CQIMedian
	CQIMedian+1
	CQIMedian+2

	0%

4%
	-3
	0
	99.71

99.71
	0.00

14.88
	0.00

14.92
	35.46

44.98
	100.00

100.00


Table 1 Probability +/2 of Median and PER using transport format indicated by CQIMedian-1, CQIMedian, CQIMedian+1 and CQIMedian+2

We have the same problems in the CQI tests in fading channel. Figure 2 shows the simulation results for each feedback error rate in the case of 
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= 0 dB in the CQI tests in fading channel. The results for 4% feedback error rate might not pass the current CQI tests in fading channel, because PER (CQI Median+3) is around 10 %.  
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Figure 2 Simulation results for each feedback error rate in the CQI tests in fading channel
From the above simulation results, we found that 4% feedback error rate could significantly influence the results of the CQI tests both in AWGN and fading channels. Therefore, we propose that 0% feedback error rate should be applied for closed loop transmit diversity, because the intention of the CQI tests is to check the CQI generation accuracy. 

In the simulation results below, we assume that feedback error rate is 0% in CL-TD mode. 
2.2 CQI tests in AWGN channel
Simulation assumptions for open loop transmit diversity (OL-TD) case and CL-TD case are based on the assumptions specified for the single antenna case [1]. CQIMedian derived from the statistics of reported CQI are shown in Table 2. 
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Table 2 Median CQI
Probability+/2 of Median and HS-DSCH PER using transport format indicated by CQIMedian-1, CQIMedian, CQIMedian+1 and CQIMedian+2 are shown in Table 3. 
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Table 3 Probability +/2 of Median and PER using transport format indicated by CQIMedian-1, CQIMedian, CQIMedian+1 and CQIMedian+2
2.3 CQI tests in fading channel

Simulation assumptions for OL-TD case and CL-TD case are based on the assumptions specified for the single antenna case [1]. Median CQIMedian derived from the statistics of reported CQI are shown in Table 4.
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Table 4 Median CQI
Simulation results are shown in Figure 1-3 for single antenna case, OL-TD case and CL-TD, respectively. 
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Figure 3 Single antenna case
[image: image16.emf]10

-2

10

-1

10

0

BLER

20 15 10 5 0

Reported CQI

  E

c

/I

or

 = -4 dB, I

or

/I

oc

 = 5 dB, CQI

Median

=6

  E

c

/I

or

 = -8 dB, I

or

/I

oc

 = 0 dB, CQI

Median

=13

OL-TD case


Figure 4 OL-TD case
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Figure 5 CL-TD case 
3    Conclusions

We simulated the CQI performance in AWGN and fading channel for single antenna case, OL-TD case and CL-TD case in order to derive the performance requirements on the CQI tests with transmit diversity. First, we investigated the CQI performance difference between 0% and 4% feedback error rate for closed loop transmit diversity mode, and we found that 0% feedback error rate should be better for the CQI tests. Second, we presented the results of the CQI tests both in AWGN and fading channel based on the assumptions specified in 25.201 for single antenna case. 
In the CQI tests in fading channel, we found that PER of median CQI is distributed between 10 and 30%, and PER curve drops sharply in every case. We think that the current temporary minimum requirements for the CQI tests in fading channel should be a little severe. 
References

[1] 3GPP TS25.101 v5.7.0, “User equipment (UE) radio transmission and reception (FDD)”
[2] R4-03XXXX “CQI Performance Requirements with Transmit Diversity”, Motorola





































































































































_1122491875.xls
Graph2

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21



0% feedback error

4% feedback error

CQI value

Distribution of the reported CQI

0

0

0

0

14

14

522

522

11803

11803

17067

17067

18325

18325

2139

2139

130

130

0

0

0

0

0

0



Sheet1

				-3		0		0		0		0.00E+00		0		0		0		3.26E+03		50000		5.00E-04		0						-3		0		0		0		0.00E+00		0		0		0		2.78E+03		50000		1.49E-01		0

				-3		0		0		1		0.00E+00		0		0		137		3.26E+03		50000		5.00E-04		0						-3		0		0		1		0.00E+00		0		0		137		2.78E+03		50000		1.49E-01		0

				-3		0		0		2		0.00E+00		0		0		173		3.26E+03		50000		5.00E-04		0						-3		0		0		2		0.00E+00		0		0		173		2.78E+03		50000		1.49E-01		0

				-3		0		0		3		0.00E+00		0		0		233		3.26E+03		50000		5.00E-04		0						-3		0		0		3		0.00E+00		0		0		233		2.78E+03		50000		1.49E-01		0

				-3		0		0		4		0.00E+00		0		0		317		3.26E+03		50000		5.00E-04		0						-3		0		0		4		0.00E+00		0		0		317		2.78E+03		50000		1.49E-01		0

				-3		0		0		5		0.00E+00		0		0		377		3.26E+03		50000		5.00E-04		0						-3		0		0		5		0.00E+00		0		0		377		2.78E+03		50000		1.49E-01		0

				-3		0		0		6		0.00E+00		0		0		461		3.26E+03		50000		5.00E-04		0						-3		0		0		6		0.00E+00		0		0		461		2.78E+03		50000		1.49E-01		0

				-3		0		0		7		0.00E+00		0		0		650		3.26E+03		50000		5.00E-04		0						-3		0		0		7		0.00E+00		0		0		650		2.78E+03		50000		1.49E-01		0

				-3		0		0		8		0.00E+00		0		0		792		3.26E+03		50000		5.00E-04		0						-3		0		0		8		0.00E+00		0		0		792		2.78E+03		50000		1.49E-01		0

				-3		0		0		9		0.00E+00		0		0		931		3.26E+03		50000		5.00E-04		0						-3		0		0		9		0.00E+00		0		0		931		2.78E+03		50000		1.49E-01		0

				-3		0		0		10		0.00E+00		0		0		1262		3.26E+03		50000		5.00E-04		0						-3		0		0		10		0.00E+00		0		0		1262		2.78E+03		50000		1.49E-01		0

				-3		0		0		11		0.00E+00		0		0		1483		3.26E+03		50000		5.00E-04		0						-3		0		0		11		0.00E+00		0		0		1483		2.78E+03		50000		1.49E-01		0

				-3		0		0		12		0.00E+00		0		14		1742		3.26E+03		50000		5.00E-04		14						-3		0		0		12		2.14E-01		3		14		1742		2.78E+03		50000		1.49E-01		14

				-3		0		0		13		0.00E+00		0		522		2279		3.26E+03		50000		5.00E-04		536						-3		0		0		13		1.40E-01		73		522		2279		2.78E+03		50000		1.49E-01		536

				-3		0		0		14		1.02E-03		12		11803		2583		3.26E+03		50000		5.00E-04		12339						-3		0		0		14		1.48E-01		1748		11803		2583		2.78E+03		50000		1.49E-01		12339

				-3		0		0		15		4.10E-04		7		17067		3319		3.26E+03		50000		5.00E-04		29406						-3		0		0		15		1.53E-01		2605		17067		3319		2.78E+03		50000		1.49E-01		29406

				-3		0		0		16		3.27E-04		6		18325		3565		3.26E+03		50000		5.00E-04		47731						-3		0		0		16		1.48E-01		2713		18325		3565		2.78E+03		50000		1.49E-01		47731

				-3		0		0		17		0.00E+00		0		2139		4189		3.26E+03		50000		5.00E-04		49870						-3		0		0		17		1.43E-01		305		2139		4189		2.78E+03		50000		1.49E-01		49870

				-3		0		0		18		0.00E+00		0		130		4664		3.26E+03		50000		5.00E-04		50000						-3		0		0		18		1.31E-01		17		130		4664		2.78E+03		50000		1.49E-01		50000

				-3		0		0		19		0.00E+00		0		0		5287		3.26E+03		50000		5.00E-04		50000						-3		0		0		19		0.00E+00		0		0		5287		2.78E+03		50000		1.49E-01		50000

				-3		0		0		20		0.00E+00		0		0		5887		3.26E+03		50000		5.00E-04		50000						-3		0		0		20		0.00E+00		0		0		5887		2.78E+03		50000		1.49E-01		50000

				-3		0		0		21		0.00E+00		0		0		6554		3.26E+03		50000		5.00E-04		50000						-3		0		0		21		0.00E+00		0		0		6554		2.78E+03		50000		1.49E-01		50000

				-3		0		0		22		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		22		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		23		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		23		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		24		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		24		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		25		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		25		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		26		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		26		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		27		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		27		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		28		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		28		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		29		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		29		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000

				-3		0		0		30		0.00E+00		0		0		7168		3.26E+03		50000		5.00E-04		50000						-3		0		0		30		0.00E+00		0		0		7168		2.78E+03		50000		1.49E-01		50000





Sheet1

		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% feedback error

4% feedback error

CQI value

Distribution of the reported CQI

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		





Sheet3

		






_1103476187.unknown

_1122448822.unknown

_1103476129.unknown

