
3GPP TSG-RAN WG4 Meeting #46

















R4-080274
Sorrento, Italy, 11th – 15th of February, 2008
















Source: 
Nokia
Title: 
CQI report testing for MIMO HSDPA in static channel conditions
Agenda Item:
6.10
Document for:
Discussion
1. Introduction

In the discussions had RAN4#41 in Riga different MIMO requirements were considered, CQI related requirements among these. In RAN4 meeting #44 held in Athens a scenario for the fading requirements was agreed [3] but no requirements were defined for static scenario. In the proposal made in [1] and [2] (in RAN4#41) it was considered using orthogonal channel to develop the MIMO CQI reporting requirements in static channel conditions. Additionally in later discussions related to the revised CQI requirement scenario [4](periodically varying geometry factor) it was considered using this same approach for the MIMO CQI requirements. This contribution studies different performance measurement possibilities in MIMO perspective.
2. Simulation Setup

The simulations were made in AWGN channel at different geometry factors assuming HS-DSCH power of -2 dB. This setting corresponds to the static channel requirement setting currently used (with adjusted Ec/Ior level). Furthermore even though the geometry factor was not varied dynamically as proposed in [4], the observations were used also to evaluate the feasibility of this revised scenario. 
Since dual stream CQI reports are going to be tested, the MIMO channel was fixed to hadamard matrix
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Note that the studied hadamard matrix is not optimized to match any precoding weight vector, because the possible phase error at the transmitter connection anyway would change the optimum weight selection.
As the matrix contains two orthogonal vectors, the SINRs of the two MIMO streams are identical assuming linear reference receiver. The channel modelling seems attractive but its robustness against practical errors such as phase and amplitude differences due to the practical test setup should be verified. In fact, assuming that second transmit and receive antenna experiences error terms 
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Calculating 
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Which is diagonal matrix if 
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. In other cases, the CQI reports are not strictly speaking independent or identical anymore. The same issue exists already in fading tests. Whether the impact of the power imbalances is visible or not in final tests, depends on the level of the impairments. In the simulation results presented in Section 3, it is assumed that there is no phase error or amplitude difference. Thus, the median CQI is the same for both streams.
3. CQI Report Simulations for MIMO
In this section we present some preliminary analyses of possible additional MIMO CQI requirements. Assuming that the CQI reporting test is targeted to test dual stream CQI reports, the used geometry factor should be high enough in order to avoid single stream reports to be generated. On the other hand, the geometry factor should be low enough in order to avoid CQI reports from saturating at the maximum CQI value. Table 2 depicts preliminary simulations results on the accuracy of the CQI report at various geometry factors. The results are shown in terms of probabilities that the CQI report is outside median CQI +/- (. The single stream CQI reports are calculated as being outside the ( range since the median hits the dual stream report. Please note that the thresholds used for CQI selection may not be fully tuned.
Static channel requirements

Median CQI is selected to be the CQI value which is closest to 50 % probability in the CQI CDF. The CDFs of the CQI reports is relatively steep which means that the definition of median CQI may be relatively inaccurate. For example, at geometry factor 10 dB, the probability that the CQI report is lower or equal to the median CQI equals 18 % and the probability that the CQI report is lower or equal to the median CQI+1 equals 86 %. The steepness of the CDF is caused by the larger granularity of the CQI raster. As the CQIs are separated by approximately 1.5 dBs in SINR domain, the median CQI+/2 would mean approximately 7.5 dB window for accepted reports. This window could be considered relatively wide. On the other hand, selecting the CQI window to be median CQI +/-1 would create 4.5 dB window where the CQI report should be. Considering the steepness of the CQI CDF and the practical CQI window combined with the selection ambiguity of the median CQI it seem that setting meaningful performance requirements for the CQI accuracy may be challenging. 
In terms of validating the compliance to the 10% BLER level at median CQI, the issues caused by the larger granularity are not harmful. Thus it would seem possible to set requirements in a similar manner as done in existing CQI requirement. E.g. it could be verified that if the median CQI BLER is below 10% the, BLER at CQImedian +2 is above 10%, and if the CQImedian BLER is above 10% that CQImedian -1 is below 10%. 
Dynamically varying geometry factor

While looking at the simulation results, it seems that the best choices seem to be 5 and 10 dB geometry factors if 2 geometry factors are needed. These values could be used to perform similar varying geometry factor test as proposed in [4] for non-MIMO setups. This would mean that there are no frequent single stream reports and on the other hand, reported CQIs are not close to the maximum values. However, there is no large differences between the median CQIs which indicates that the tails of the CQI report PDFs will most probably overlap each other. Thus, the CQI test based on variable geometry factor is not as appealing in dual stream case as it would be if the tails would not overlap.
Table 2. Preliminary results of MIMO CQI reports.
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[dB]
	Probability of  reported CQI being outside (( of the median CQI
	Difference between the median CQI’s while compared to lower geometry factor

	
	Single stream percentage
	(=1
	(=2
	

	0
	1.5
	3.6
	1.5
	-  

	5
	2.7
	8.6
	2.6
	3 

	10
	0
	13.9
	0.1
	3 

	15
	0
	0.1
	0
	4 


Considering the above mentioned challenges it might be most feasible and sufficient to set the dual stream CQI report requirements in static channel to verify the CQI compliance to the set BLER target at the geometry factor of 10 dB in a similar manner as is done for the non-MIMO UEs. It would be useful to have consideration regarding the requirements for the variance due to the reasons mentioned above. Also noting the challenges, it might not be desirable to replace the existing fading test case with the dynamically varying geometry factor scenario as the benefits might be limited.
4. Conclusion

This contribution we have presented discussion on the static CQI testing setup and preliminary results. Considering the above mentioned challenges in channel modeling and CQI report granularity it might be feasible to verify the compliance of the dual stream CQI report only at the geometry factor of 10 dB in a similar manner as is done for the non-MIMO UEs. However further verification maybe needed to ensure that the requirements would be receiver agnostic.
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