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1. Introduction
In the last RAN4 meeting, in order to solve the problem of the current VRC test, augmentative VRC test (A-VRC) were proposed [1][2]. We believe VRC test should have the ability to discriminate the following UE.

1. UE with biased CQI

2. UE with large distribution of CQI

3. UE with different measurement period

4. UE with excessive averaging

In this document we discuss whether A-VRC test can discriminate these UE, and point out the problems of the A-VRC test. We propose additional procedure for A-VRC test to overcome the problems.

2. Investigation of A-VRC test

In following sections, we discuss faulty behaviour of CQI.

2.1 UE with biased CQI
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Regarding UE with biased CQI, the simulation result on the relation between CQI and PER were already shown in reference [1]. Since A-VRC test checks the maximum tolerance of PER, we can discriminate UE with aggressively biased CQI. On the other hand, for UE with conservative biased CQI, A-VRC test checks “hypothetical throughput”. The appropriation formula for hypothetical throughput is indicated in [3]. We checked whether UE could be discriminated by hypothetical throughput. Fig.1 shows the relation between CQI and PER in case of UE with conservative biased CQI. The results of hypothetical throughput are listed in table1. 

Fig1. Reported CQI vs. PER for conservative CQI selection

Table1 summarization of hypothetical throughput
	GTF
	  Hypothetical throughput in kbps

	
	Bias=0dB
	Bias=-0.5dB
	Bias=-1.0dB
	Bias=-1.5dB
	Bias=-2.0dB

	5
	120
	124
	113
	99
	85

	15
	918
	957
	972
	940
	874


Since an approximation formula has the strong influence to PER of CQI equivalent to GTF, UE with conservatively biased CQI can get better throughput performance than no bias UE. This means that conservative CQI selection less than 1dB could not be discriminated by hypothetical throughput.
2.2 UE with large distribution of CQI
Regarding UE with large distribution of CQI, the simulation result on the relation between CQI and PER were already shown in reference [1]. Since PER to reported CQI will get worse when measurement distribution becomes large, we can discriminate such UE as fault by setting up maximum tolerance of PER.

2.3 UE with different measurement period
Regarding UE with different measurement period, the simulation result on the relation between CQI and PER were already shown in reference [2]. If the delay between the time of measurement and the time CQI is reported is large, PER get worse like large distribution of CQI. Therefore, we can discriminated such UE by establishing the maximum tolerance of PER.
2.4 UE with excessive averaging 
Since no simulation result on UE with excessive averaging was shown, we checked the behavior of UE with excessive averaging. We show the results of A-VRC with excessive averaging in proposed test case 2 and 3 with GTF=5 [2]. The relations of the CQI and PER in the case of averaging length from 12 slots to 18 slots are shown in Fig 2 and Fig 3. Fig.2 shows results of PB3. Since the measurement distribution by noise can be suppressed, even if UE with excessive averaging UE, PER becomes good a little. Fig 3 shows the results of VA30. From this figure we see that if averaging length becomes longer, PER becomes worse since the correlation of channel quality between the time CQI is measured and the time a packet received will becomes small. Therefore, UE with excessive averaging can be discriminated in the test environment of VA30, by setting up the maximum tolerance of PER.
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Fig2. Simulation results of A-VRC test              Fig3. Simulation results of A-VRC test
with excessive averaging in Pedestrian B 3km/h       with excessive averaging in Vehicular A 30km/h 
3. The Problem of A-VRC test

By specifying the maximum tolerance of PER for several reported CQI, current A-VRC test can discriminate UE except conservatively biased CQI.

However, we think A-VRC test have three items to be improved.
· Non-sensitive behavior of UE with biased CQI

In A-VRC test, in order to discriminate the UE with conservatively biased CQI, minimum requirement of a throughput need to be specified. Also in the same test environment, the difference of GTF makes the difference of PER. So, we should consider the distribution of PER when setting the minimum requirement of hypothetical throughput.  Our simulation results show the conservative bias such as 1 dB is difficult to be detected as fault. On the other hand, in order to discriminate the UE with aggressively biased CQI, maximum requirement of PER need to be specified. Since PER according to GTF is distributed from 10 to 26% [4], probably maximum requirement of PER would be 30% or more. 

We show one example of current A-VRC problem. Fig.4 shows simulation results of A-VRC test with GTF=13 under Vehicular A 30km/h. We set, for example, temporary requirement of maximum PER as 30%. Our simulation results show PER of GTF is lower than temporary requirement for UE with aggressive CQI selection. We couldn’t discriminate such UE. Moreover, the difference in hypothetical throughput (Rhypo) between Panasonic reference and UE with conservative CQI is not so large.

· Test time

In order to compute a throughput using all reported CQI, it is necessary to run a test until a certain amount sample is received in especially low frequency reported CQI.

· Advance receiver 

The advanced Receiver has different CQI statistics even if test is performed in the same channel condition. We may have to specify the throughput requirement individually for each receiver’s architecture.
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Fig4. An example of problem case (Vehicular A 30km/h)

4. Additional procedure for A-VRC test

To solve the above problem, we propose additional procedure for A-VRC test. Only two points are different from current A-VRC test. One is initialisation for A-VRC test to select the optimal CQI value for GTF and the other is test requirement.

· Initialisation for A-VRC test

1. Node-B Emulator sets the test environment and statistics of CQI reported from UE are taken. Arbitrary GTF could be used at this time. In this phase, ACK or NACK reported from UE is not checked

2. From statistics of reported CQI, Node-B emulator selects the most frequently reported CQI as GTF. Fig 5 explains the example. In this case, CQI=13 is most frequently reported in case of no bias. In case of UE with conservatively biased CQI, CQI=12 is most frequently reported. In case of UE with aggressively biased CQI, CQI=14 is most frequently reported. So, Node-B emulator sets this value as GTF.
--------------------- Extracted from reference [3]. So following is same behavior -----------------------------------

· The Node-B emulator would transmit at a fixed given GTF. 

· For each allocated TTI, the Node-B emulator assigns the CQI report value that was received from the UE closest in time relative to the transmit TTI.

· Based on the reception of error free ACK/NACK messages, the node-B emulator can determine whether a packet was received at the UE successfully or not.

· [image: image6.png]I"or/loc=5dB HS-DSCH Ec/lor=—3dB VA30

o
~

Z
3
4
2
S
4
a

o
el

9 10 11 12 13 14 15 16 17 18 19 20
Reported CQI




[image: image7.png]I"or/loc=5dB HS-DSCH Ec/lor=—3dB VA30

o
~

Z
3
4
2
S
4
a

o
el

9 10 11 12 13 14 15 16 17 18 19 20
Reported CQI




With that information the node-B emulator can collect PER statistics separately for each reported CQI value.
--------------------------------------End of copy-------------------------------------------------------------------------------
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Fig.5 Histgram of Panasonic Reference    Fig6. Histgram of UE with measurement variance (std=1.0)

Fig.7 Histgram of UE with conservatively                Fig8. Histgram of UE with aggressively 

biased CQI                                          biased CQI
· Compare with test requirement
1. In order to measure the accuracy of reported CQI, Node-B emulator checks whether 
- PER of the GTF (CQI=13) is lower than a specific value “PER_max1” and 
- PER of CQI that is one level higher than GTF (In this case CQI=14) is lower than a specific value “PER_max2”.
2. Furthermore, Node-B checks whether 
- the PER of CQI that is 2 levels lower (in this case CQI=11) than GTF is higher than a specific value “PER_min1” and 
- the PER of 3 levels lower CQI than GTF (in this case CQI=10) is higher than a specific value “PER_min2”. 
An example is given from Fig.9 to Fig12. All results are tested under Vehicular A 30km/h. In here, since PER according to GTF was distributed from 10 to 26% [4], we used PER_Max1=30%. Other value that seems to be appropriate was also chosen from the simulation result. (PER_Max2=15%, PER_Min1=60% and PER_Min1=60%.)
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Fig9. Reported CQI vs. PER Panasonic Reference             Fig.10 Reported CQI vs. PER

UE with Conservative CQI
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     Fig.11 Reported CQI vs. PER                        Fig.12 Reported CQI vs. PER 

UE with Aggressive CQI                  UE with delay, variance and excessive average. 
There are following advantages by adding the initialisation procedure and setting the PER requirements.
· For Non-sensitive behavior of UE with biased CQI

Setting the maximum PER for two points of reported CQI and selecting an appropriate GTF, following UE could be discriminated.

- UE with aggressively biased CQI
- UE with large distribution of CQI
- UE with different measurement period

- UE with excessive averaging
Setting the minimum PER at two points of reported CQI, following UE could be discriminated.

- UE with conservatively biased CQI
· For test time
Regardless of test environment and receiver performance, most frequently reported CQI is selected as GTF. Since PER of the reported CQI compared with test requirement has many samples, test time can be shortened.
· For Advance receiver
Since the throughput is not used as criteria and which GTF is chosen is also defined in the procedure, there is no necessity of creating the specification for advanced receiver separately.
5. Conclusions

In this paper, we proposed additional test procedure for A-VRC test. The differences from A-VRC test are only 2 points. One is GTF selection according to test environment and the other is changing the requirements into minimum PER from hypothetical throughput. This scheme has several advantages without additional complexity over current A-VRC test.
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