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1  Introduction

In eDL-MIMO test, high correlation channel model is used in both fading CQI test and TDD PMI test. In high correlation channel, the antenna phase needs to be calibrated. Random phases across Tx antenna ports would alter the channel statistics, which could result in unpredictable performance. 

In this paper, we simulate the effect of calibration error using different modeling methods.  .  

2 Antenna calibration error modelling

To analysis the calibration effect, we can model the received signal of the PMI tests as the following.
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Where H is the channel defined in [3]; W is the precoder; x is the data vector; n is the noise vector; 
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 is the introduced phase rotation in the channel model to randomize the channel main look direction, and  
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 is a 8x8 diagonal matrix modelling the phases at the transmitters;
The equivalent channel is 
[image: image4.wmf]Q

=

q

HD

H

eqv

.

2.1 Uniform distribution modelling
For PMI test, due to PMI adaption, it is hard to find out the worst phase error matrix for calibration. Therefore, we use uniform phase distribution modelling. The diagonal phase error matrix is modelled as 
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is the diagonal element of the error matrix. 
To see how eNB calibration error impacts the PMI selection throughput, simulation is done based feedback mode 1-1. We use reference measurement channel defined in the agreed framework. The random phase matrix
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is introduced to each of the BS Tx ports independently at the beginning of the simulation run, and is kept the same through the simulation run. We run a total of 50 independent simulation run, each simulation run simulate 5000 subframes. Fig. 1 shows the average throughput comparing calibrated channel with different calibration errors. Fig 2 shows the throughput loss due to calibration error. The red curve is the perfect calibration. The throughput curve with calibration error from 2% (7.6 degree) to 15% (54 degree) is simulated and compared. 
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Fig. 1 Average throughput with different calibration errors
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Fig. 2 Relative throughput loss with different calibration errors

Fig. 3 plots the throughput spread of the 50 individual simulation runs. Due to different random phase introduced at the beginning of the test, the throughput suffers large variance. Such a big variance makes the test unreliable. Fig. 4 shows the worst performance from each of the 50 individual simulation runs at SNR=1dB (close to 70% throughput point). In the worst case out of the 50 simulation runs, we see around 8% throughput loss even with 2% calibration error. 
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(a)    Calibration error 0.02 (7.6degree)                  (b)    Calibration error 0.04 (14.4degree)
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(c)    Calibration error 0.06 (21.6degree)                  (d)    Calibration error 0.08(28.8degree)
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(e)   Calibration error 0.1 (36degree)                  (d)    Calibration error 0.15(54degree)

Fig. 3 Throughput spread with different phase error
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 Fig. 4 Throughput loss with the worst case phase error 
3 Worst case modelling 
For fading CQI test, the PMI is restricted to the all one vector. In this case, we can easily define the worst case error phase matrix. For example, the worst case phase error for FDD test is 
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 The throughput loss due to calibration error is shown in Fig. 5. The test SNR point is 7dB [1]. We observe much higher throughput loss comparing to the average performance in PMI test. At 2% calibration error, we see similar throughput loss comparing to the worst case PMI test shown in Fig. 4.  
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Fig. 5 Throughput loss with the worst case phase error for CQI test

4 Conclusion

In this contribution, we simulate the throughput loss for PMI and CQI test with different calibration error. We have the following observations: 
Observation 1: The calibration error requirement needs to be defined based on the worst case error. 
Observation 2: The throughput in high correlation channel is very sensitive to the worst case calibration error. 

5 References

[1] R4-122052, “Way forward for DL-MIMO enhancements for LTE-A”, NTT DOCOMO, Huawei, HiSillicon, Renesas Mobile Europe Ltd, Fujitsu, Intel, Ericsson, ST-Ericsson, ZTE, LGE, Samsung, CATT, NEC














































































3GPP


_1378628835.unknown

_1398239406.unknown

_1398255247.unknown

_1398259053.unknown

_1398255180.unknown

_1378629021.unknown

_1369813400.unknown

_1369747770.unknown

