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1 Introduction

In the last RAN4#42 meeting in St. Louis RAN4 received LS from RAN5 on CQI reporting behaviour [1]. In the LS the results in terms of CQI distribution were provided for two different types of UE. It was shown that the testing time of one type of UE was unnecessary long. One possible explanation is that such a UE performs excessive time domain filtering. 
The main objective of CQI reports is to facilitate channel dependant scheduling and fast selection of adaptive modulation and coding scheme at the base station. Therefore, from network performance point of view, long term CQI filtering at the UE is undesirable.
After analyzing the current CQI requirements specified in 25.101 [2], we believe it’s possible for the UE to pass the test while performing long term averaging. We therefore suggest the current test methodology is modified as described in the following section.
2 Limitation of Existing CQI Tests
The original intention of the current CQI test case in fading (specified in section 9.3 in 25.101) was to ensure that UE reports CQI according to the varying radio conditions. In the test the transport format used for transmitting HS-DSCH corresponds to that of the CQI median obtained from the CQI statistics of the UE under test. Due to varying radio conditions or fading (case 8 in the test) the reported CQI will vary. At the reported CQI median +3, the observed HS-DSCH BLER should be lower (<15%) compared to that observed at CQI median (<60%). However, the major problem of this test is that there is no notion of time. Thus a UE performing long term averaging would report CQI value with a narrow distribution. In the long run it’s more likely that UE is able to report different CQI values and thus could still pass the test. This affect has been observed by RAN5 as mentioned in their LS to RAN4 [1]. We thus prefer to use new methodology to specify CQI requirements as described below.
3 New Methodology for CQI Testing
The basic principles of the new proposed methodology include the following:

· The test is to be performed in AWGN.
· Initially the CQI statistics are collected from the UE under consideration to get the median CQI at 
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= (2 levels.. Let’s define CQI median values at (1 and (2 geometry values be M1 and M2 respectively. These values ((1, (2, M1 and M2) shall be used later in the test as explained further. 
· The radio conditions are varied in deterministic manner between 2 levels by the test equipment, e.g. in periodic manner.
· The test equipment can vary the radio condition periodically by varying geometry figures (
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), e.g. as an example between (1= 10 dB and (2 = 0 dB. 
· The CQI performance will be measured at the two 
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levels, i.e. at (1 and (2. The performance measure could be that the reported CQI median at a given 
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level is within a certain limit.
The above methodology is illustrated in figure 1. The figure shows periodic variation of 
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between two well defined levels: very high 
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 ((1) and very low 
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Figure 1: Periodic variation of 
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 to test CQI performance in deterministic manner
One key point is that how long is the pulse duration (Tpulse). This is better explained in figure 2, where the variation of CQI in relation to the variation of 
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values is shown. The figure shows that due to the rapid shift in the geometry values the UE would require some time to be able to report the valid CQI corresponding to the intended geometry value. Thus Tpulse should be at least few TTI long though the exact value needs to be further evaluated. The time Tmeasure is the time during each pulse when a reliable CQI could be measured. Thus CQI statistics or the requirements should be collected during Tmeasure of each pulse.
[image: image12.png]20

2k i
o (] H
o' oc
Reported CQI
-2 I I I I I I I T T

0 5 10 15 20 25 30 35 40 45 50




Figure 2: Variation of Reported CQI with the variation in 
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3.1 Performance Measure

The aim of the test could be to measure the performance of the CQI reported during Tmeasure at the two 
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 levels. For instance the reported CQI median measured during Tmeasure at 
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= (1 shall be within M1 ( ( for 90% of the time. Similarly the reported CQI median at 
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= (2 shall be within M2 ( ( for 90% of the time. The value ( could be typically in the range of 2 or 3 dB. However, this could be further evaluated. The figures mentioned in table 1 are just examples. If this test methodology is accepted then simulation is needed to set appropriate performance figures.
Table 1: Minimum requirements for CQI
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 [dB]
	Reported CQI

	(1 = 10
	M1 ( (

	(2 = 0
	M2 ( (


4 Summary of Proposal
RAN5 has identified problem with the current CQI requirements. It has been observed that CQI reports from certain type of UE are based on long term average. This behaviour is undesirable as it would prevent the network from making use of channel dependent scheduling. Such a UE will also overestimate CQI especially during fading dips. It is therefore suggested to define the correct CQI methodology to guarantee that CQI reports are not based on long term averaging. In this paper we have proposed a new methodology to test the CQI reporting. According to which the radio conditions are varied periodically and in deterministic manner between two extreme levels. The aim of the test is to observe the reported CQI performance at the two levels.
If this test methodology is acceptable then we believe this test could replace the existing CQI test case in fading.

5 References

[1] R4-070268, “LS to RAN WG4 on CQI reporting behaviour”, RAN WG#5.
[2] 3GPP TS 25.101, “User Equipment (UE) radio transmission and reception (FDD)”.
Time





CQI/Geometry values [dB]











_1239454232.doc
[image: image1.wmf]ˆ


/


oroc


II




Time







� EMBED Equation.DSMT4  ���







(1







(2







Tdelay







Tmeasure







Tpulse











_1072848282.unknown




_1072848282.unknown

