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1
Introduction
It is important for HSDPA systems to ensure UE’s CQI reporting accuracy and it’s alignment with the definition in RAN WG1 specification.   

In the e-mail discussion of HSDPA ad hoc, Augmentative Variable Reference Channels (A-VRC) H-set 6, is proposed for the purpose of verifying CQI reporting accuracy more reliably than the current VRC test.  

In this paper, we present simulation results for the A-VRC based on [1] and discuss issues, such as the use of 16QAM and effect of CQI offset. 

2 Simulation assumptions

Test cases in our simulations are listed in Table 1. They are based on the test cases defined in [1] except that we added GTF 20 in order to test the CQI reporting accuracy in the range where 16 QAM is used.  The combination of GTF 20, power allocation 
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 15 [dB] is selected so that the medium point of the reported CQI values would be in the range where the curve PER vs. CQI value is the steepest. Other simulation assumptions are based on those in [1].
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	Channel Model
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in dB

	1


	PA3
	5

10

15
20
	-10

-8

-4
-2
	0

5

10
15

	2


	PB3
	5

10

15
20
	-10

-8

-4
-2
	0

5

10
15

	3


	VA30
	5

10

15
20
	-10

-8

-4
-2
	0

5

10
15


Table 1 Test cases

3 Simulation Results

3.1 Basic characteristics

In Appendix A, we show the simulation results on the PER for each reported CQI and the hypothetical throughput 
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, which would be determined according to [1]:
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These results are similar to those in [1]. 

3.2 Effect of CQI offset

We evaluated the effect of CQI offset on this AVRC test. Figures 4-7 in appendix B show the hypothetical throughputs 
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 in the case that CQI values are offset by –3 to 0 dB (Note that 0 dB means no offset). As indicated in these figures, CQI offset of –1 dB gives slightly higher 
[image: image8.wmf]hypo

R

 value than that of 0 dB except for the test case of GTF = 5 (PA3, PB3). 

The reason for that effect can be explained as follows.  

RAN WG1 defines that CQI corresponds to the statistical median of all reported CQI from an UE under static channel condition [2], and so actual PER is expected to exceed 10 % due to the SIR variance caused by calculation inaccuracy even without any CQI feedback delay. In this way, 
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 in Eq. 1, is much higher than 10 % when CQI offset is 0 dB while PER becomes around 10 % or less when CQI offset is –1 dB, which results in higher 
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 value.

4. Discussion

4.1 VRC vs. A-VRC 

As summarized in [1], the current VRC testing approach doesn’t assess whether a UE is reporting accurate CQI values, because the throughputs at the current VRC testing approach are not directly related to whether a UE reports accurate CQI values or not, in some cases. 

We basically agree that A-VRC testing approach can more precisely assess whether a UE is reporting accurate CQI values. In carrying out A-VRC, however, we need still clarify the following issues, which have already been discussed in the HSDPA ad hoc mails.

4.2 Justification of 
[image: image11.wmf]hypo

R


According to the HSDPA ad hoc mails, the 
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 requirement will ensure that a UE is not consistently reporting too low CQI values. However, a UE under test might pass the A-VRC test more easily by reporting slightly lower CQI values as mentioned above. From the network point of view, it is desirable that UE reports CQI values with the same definition. This issue should be further discussed.

4.3 Tests in the range where 16QAM is used

It is desirable to add a test case including GTF 20 to the test cases in order to verify whether a UE reports correct CQI values in the range where 16 QAM is used. 

4     Conclusions

The simulation results on the PER for each reported CQI and the hypothetical throughput for AVRC H-Set 6, under PA3, PB3 and VA30 with GTF 5, 10, 15 and 20 are shown in this contribution. We basically agree that A-VRC testing approach can more precisely assess whether a UE is reporting accurate CQI values. However, the hypothetical throughput method might have the room of improvement because a UE under test might pass the A-VRC test more easily by reporting slightly lower CQI values. This issue should be further discussed. Moreover, we propose to consider the adding 16 QAM case in this A-VRC testing approach. 
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Figure 1 PER vs. reported CQI value for Case 1
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 in kbps
	183
	581
	1488
	2227


Table 2 Hypothetical throughput 
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 for case 1
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Figure 2 PER vs. reported CQI value for Case 2
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 in kbps
	117
	265
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	1207


Table 3 Hypothetical throughput 
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 for case 2
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Figure 3 PER vs. reported CQI value for Case 3
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Table 4 Hypothetical throughput 
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 for case 3
	Test Case Number
	Propag.
Channel
	Test Parameters
	Reference values

	
	
	GTF

(CQI index)
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 (dB)
	Reported CQI
	PER (in %)

	1
	PA3
	5
	0
	-10
	0
	100



	
	
	
	
	
	1
	100

	
	
	
	
	
	2
	99.5

	
	
	
	
	
	3
	90.6

	
	
	
	
	
	4
	56.9

	
	
	
	
	
	5
	15.7

	
	
	
	
	
	6
	1.3

12.7

	
	
	
	
	
	7
	-

	
	
	
	
	
	8
	-

	
	
	10
	5
	-8
	4
	100



	
	
	
	
	
	5
	100

	
	
	
	
	
	6
	100

	
	
	
	
	
	7
	99.9



	
	
	
	
	
	8
	97.4

	
	
	
	
	
	9
	70.5



	
	
	
	
	
	10
	19.2

	
	
	
	
	
	11
	1.5

	
	
	
	
	
	12
	-

	
	
	15
	10
	-4
	10

11
	100



	
	
	
	
	
	11


	100

	
	
	
	
	
	12
	99.8

	
	
	
	
	
	13
	98.0

	
	
	
	
	
	14
	75.6

	
	
	
	
	
	15
	27.2

	
	
	
	
	
	16
	3.7

	
	
	
	
	
	17
	0.1

	
	
	
	
	
	18
	-

	
	
	20
	15
	-2
	15


	100



	
	
	
	
	
	16
	100



	
	
	
	
	
	17
	99.9



	
	
	
	
	
	18
	97.7



	
	
	
	
	
	19


	71.8

	
	
	
	
	
	20
	21.3

	
	
	
	
	
	21
	1.9



	
	
	
	
	
	22
	-

	
	
	
	
	
	23
	-


Table 5 PER for case 1

	Test Case Number
	Propag.
Channel
	Test Parameters
	Reference values

	
	
	GTF

(CQI index)
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 (dB)
	Reported CQI
	Max. PER (in %)

	2
	PB3
	5
	0
	-10
	0
	100



	
	
	
	
	
	1
	100



	
	
	
	
	
	2
	99.4



	
	
	
	
	
	3
	89.6

	
	
	
	
	
	4
	58.9

	
	
	
	
	
	5
	23.5

	
	
	
	
	
	6
	5.4

	
	
	
	
	
	7
	1.0

12.7

	
	
	
	
	
	8
	0.3

	
	
	10
	5
	-8
	4
	100



	
	
	
	
	
	5
	100

	
	
	
	
	
	6
	99.8



	
	
	
	
	
	7
	96.7



	
	
	
	
	
	8
	85.1

	
	
	
	
	
	9
	66.4



	
	
	
	
	
	10
	39.6

	
	
	
	
	
	11
	13.8

	
	
	
	
	
	12
	0.8

	
	
	15
	10
	-4
	10

11
	99.4



	
	
	
	
	
	11


	97.9

	
	
	
	
	
	12
	88.2

	
	
	
	
	
	13
	79.5

	
	
	
	
	
	14
	69.4

	
	
	
	
	
	15
	44.6

	
	
	
	
	
	16
	19.9

	
	
	
	
	
	17
	3.9

	
	
	
	
	
	18
	-

	
	
	20
	15
	-2
	15


	97.3



	
	
	
	
	
	16
	96.4



	
	
	
	
	
	17
	95.4



	
	
	
	
	
	18
	90.6



	
	
	
	
	
	19


	71.5

	
	
	
	
	
	20
	36.1

	
	
	
	
	
	21
	8.5



	
	
	
	
	
	22
	0.5

	
	
	
	
	
	23
	-


Table 6 PER for case 2
	Test Case Number
	Propag.
Channel
	Test Parameters
	Reference values

	
	
	GTF

(CQI index)
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 (dB)
	Reported CQI
	Max. PER (in %)

	2
	VA30
	5
	0
	-10
	0
	100



	
	
	
	
	
	1
	98.4



	
	
	
	
	
	2
	92.3



	
	
	
	
	
	3
	79.2

	
	
	
	
	
	4
	57.6

	
	
	
	
	
	5
	31.0

	
	
	
	
	
	6
	10.2

	
	
	
	
	
	7
	2.6

12.7

	
	
	
	
	
	8
	0.3

	
	
	10
	5
	-8
	4
	98.7



	
	
	
	
	
	5
	97.4

	
	
	
	
	
	6
	95.2



	
	
	
	
	
	7
	90.9



	
	
	
	
	
	8
	80.5

	
	
	
	
	
	9
	62.8



	
	
	
	
	
	10
	42.8

	
	
	
	
	
	11
	22.2

	
	
	
	
	
	12
	6.4

	
	
	15
	10
	-4
	10

11
	91.2



	
	
	
	
	
	11


	87.9

	
	
	
	
	
	12
	81.7

	
	
	
	
	
	13
	73.3

	
	
	
	
	
	14
	62.3

	
	
	
	
	
	15
	48.6

	
	
	
	
	
	16
	34.3

	
	
	
	
	
	17
	16.0

	
	
	
	
	
	18
	5.4

	
	
	20
	15
	-2
	15


	97.6



	
	
	
	
	
	16
	95.6



	
	
	
	
	
	17
	94.1



	
	
	
	
	
	18
	88.6



	
	
	
	
	
	19


	72.7

	
	
	
	
	
	20
	53.0

	
	
	
	
	
	21
	35.3



	
	
	
	
	
	22
	18.8

	
	
	
	
	
	23
	5.6


Table 7 PER for case 3
Appendix B
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Figure 4 
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 for lower CQI reporting [GTF = 5]
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Figure 5 
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 for lower CQI reporting [GTF = 10]
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Figure 6 
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 for lower CQI reporting [GTF = 15]
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Figure 7 
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 for lower CQI reporting [GTF = 20]
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