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1. Introduction

In the last RAN4 meeting in Madrid, a test for measuring the accuracy of CQI report in AWGN was agreed upon [1]. It was also agreed that there should be another test to verify other aspects of CQI report like the accuracy of the reference measurement period, excessive averaging, etc., One of the proposals for this test was to use the “CQI test in AWGN” with the Case1 30kmph channel model. Other simulation assumptions such as power fraction and G factors were discussed over the e-mail reflector. This contribution presents simulation results for this test and discusses the simulation assumptions for this test

2. Simulation Results and Discussion

Figure 1, Figure 2, Figure 3 and Figure 4 show the PER as a function of the reported CQI for different channel conditions. Although these results are in general similar to those presented by other companies, there are some differences. The CQI median value is not the same in some of the channel conditions. 
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Figure 1 – CQI test in fading (
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Figure 2 - CQI test in fading (
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Figure 3 - CQI test in fading (
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Figure 4 - CQI test in fading (
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The results are very sensitive to various factors. Listed below are a few of them.

1. It was observed that if the algorithm for CQI report is modified a little – while maintaining a good performance in AWGN – it could have a significant affect on the results. For instance, Figure 5 shows the simulation results for another algorithm for obtaining the CQI report. The median reduced to 7 from 10 and the CQI report was underestimated. The performance of this CQI reporting algorithm did not change much in the AWGN channel. It was suggested in [2] only PER_max1 and PER_max2 need to be specified to prevent a UE from over-reporting CQI. From this experiment, we can see that it would be very easy to pass this test by altering the CQI reporting algorithm by under-reporting the CQI while still being able to pass the “CQI test in AWGN”. Under reporting of the CQI could affect the system performance.

2. The CQI reporting algorithm is sensitive to Case 1 channel model because of a single dominant ray. It is less sensitive to multi-path channels like PB and VA.

3. At 30kmph, the channel is not very static within a period of 2ms. This, along with the fact that the reference measurement period is not aligned with any of the HS-PDSCH sub-frames, makes this test sensitive to speed and delay. Verification of the accuracy of the reference measurement period, which is one of the objectives of this test, might not be possible with this test. CQI report is more useful for scheduling under slow fading conditions rather than fast fading conditions. Hence it might be better to use a slow fading channel model for testing.
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Figure 5 - CQI test in fading (
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For the above reasons, we suggest that RAN4 take a closer look at the simulation assumptions for this test. Specifically, the channel model might need to be changed. Also, the possibility of putting a lower bound on PER should be looked into.

3. Conclusions

In this document we presented simulation results for a suggested test for measuring the accuracy of CQI in fading channel conditions. We also discussed the need for changing some of the simulation assumptions.
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