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1. Introduction
In RAN4, CQI test method is on discussion. UE with incorrect CQI report is one or combination of following behaviour.

· UE with aggressively biased CQI

· UE with conservatively biased CQI

· UE with large measurement variance

· UE with different measurement period

· UE with excessive averaging (Our definition of excessive averaging means no correlation between measurement reference period and reported CQI)
In last RAN4 meeting, two-step approach for CQI test methodology was decided and new CQI test methodology was proposed for first step approach [1]. This test is to check correct implementation of RAN1 specification in AWGN. On the other hand, since 2nd step approach have not been decided yet, it is necessary to investigate what type of UE should be discriminated and what type of test methodology is suitable for the 2nd step approach.
In this document, we investigate whether UE with above incorrect behaviour affect other correct UE. And what type of UE should be excluded and suitable CQI test methodology for 2nd step approach are proposed.

2. The influence of incorrect CQI report
If all UE in the system have same tendency with incorrect CQI report, of course system performance will be degraded, since the accuracy of CQI is lost. However, there is no unfairness between UEs. So, in this section, we discuss the case that the almost all UE report correct CQI but a few of them report incorrect CQI.

The effects of incorrect CQI report are different according to the type of scheduler in Node B. The scheduler often discussed in RAN1 was proportional fairness, maximum C/I scheduler and round robin scheduler. In here, we look into proportional fairness scheduler. The scenario of following comparison, maximum C/I scheduler will behave extreme of following comparison. Round-robin scheduler will allocate fixed timing for each UE, so that there is no impact for other UEs. 

· UE with aggressively biased CQI

- The frequency of allocation for such UE is increased. Assuming Node B always have higher priority in retransmission, such UE have better allocation than other correct UE. This is bad for the other UE and may be bad for the system.

· UE with conservatively biased CQI

- The frequency of allocation for such UE is decreased. This UE will have better percentage of Ack in the first transmission. However, the throughput for this UE will be decreased.

- The allocation probability for correct UE may be increased. There is no impact for other correct UE.
· UE with large distribution of CQI

- There may be both effect of aggressive and conservative CQI. Even though throughput may be not better than correct UE. 

- Since the frequency of allocation for such UE will not change as total, almost no impact for other correct UE.

· UE with different measurement period

- Since the frequency of each CQI, which such a UE generates, is the same as the correct UE, there is no change in time allocation for such UE. Thus, there is no impact for other correct UE.
· UE with excessive averaging

- Although channel quality is good in fact, lower CQI is reported, and higher CQI is reported although channel quality is bad in fact. However, since allocation probability for such UE will not change as a whole, there is little impact for other correct UE.
From the above consideration from system behaviour, at least UE with aggressively biased CQI should be excluded by the test. The other type of incorrect UE behaviour is only bad for this UE. Higher throughput makes UE attractive in market. Therefore, UE manufactures try to make their UE with higher throughput. Incorrect implementation with harm to the system should be excluded by the test. 

New CQI test methodology proposed as 1st step approach can exclude such UE under AWGN condition. In addition, that test can also discriminate UE with conservatively biased CQI and with large distribution of CQI. Therefore, as the 2nd step approach, a test that can exclude UE with aggressively biased CQI in fading environment is necessary because "good for this UE and bad for the system" is only such UE. The other types of incorrect behaviour are also bad for this UE.

3. CQI test for 2nd step approach

A-VRC test is proposed as one of the CQI test in fading channel conditions [2]. In the last RAN4 meeting we proposed modified A-VRC test to discriminate the UE with incorrect CQI report [3]. At the HSDPA ad-hoc meeting, channel model case 1 (30 km) was suggested as one proposal to be used in the initial evaluation [4]. Fig1 shows simulation result where HS-DSCH Ec/Ior=-8dB. In our simulation statistic median CQI equals 9 for G=5dB, and 5 for G=0dB. When CQI is reported aggressively the shape of graph will shift to the right. Both solid lines in that figure are performance results with 2dB aggressively biased. 
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Fig1. A-VRC Simulation results (Case1 30km HS-DSCH Ec/Ior=-8dB)

It seems that case1 is sensitive for this test because of only two paths model. Therefore, certain implementation margin is necessary. We estimate 1.5dB implementation margin will be necessary for A-VRC test. Thus, we propose temporary PER for 2 points of reported CQI (PER_max1 and PER_max2) to exclude the UE with aggressively biased CQI. 

- One is statistic median CQI (GTF), which is selected for fixed transmission rate in this test, and 

- The other is statistic median CQI+3 (in here CQI+3 equals 12 for G=5dB and 8 for G=0dB). 
We propose each PER 50% and 10% respectively. 

In the previous document PER_max1 is applied to GTF and PER_max2 is applied GTF+1 [2]. The reason of the modification is since case1 is very sensitive than VA 30 model, PER of GTF+1 changes greatly depending on measurement methodology. In addition, reported CQI are widely distributed than VA30 model reported CQI equivalent to GTF+3. This makes enough samples for the test. Therefore, PER_max2 is applied reported CQI equivalent to GTF+3 instead of GTF+1. 

Furthermore, since we think UE with conservatively biased CQI doesn’t necessarily need to be discriminated from above consideration, there is no need to specify PER_min1 and PER_min2.
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Fig.2 Simulation results of UE with incorrect CQI report (Case1 30km, HS-DSCH Ec/Ior=-8dB,GTF=9)

As 1st step approach has discriminated UE with biased CQI and with large variance, A-VRC test can discriminate UE with different measurement period and with excessive averaging. Fig.2 shows one example of such case. 

4. Conclusions

In this paper, we investigated what type of UE with incorrect CQI report should be discriminated from system point of view and we proposed test methodology for 2nd step approach. From the initial simulation results for temporary PER are presented. Further discussion about implementation margin for this test is necessary.
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