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1
Introduction
An LS was sent from RAN1 to RAN4 in [1] asking RAN4 about the accuracy that could be achieved by using CSI-RS based measurements. After some discussion it was agreed to perform a simulation campaign to analyze the achievable accuracy. The link level simulation assumptions were agreed in [2]. In this contribution we present some simulation results. 
2
Discussion
The simulation assumptions are captured in [2]. In this paper we present different results under an AWGN channel for different measurement periods, SNR values and channel bandwidths. The CSI-RS periodicity is assumed to be 5ms. The sampling rate is 40ms. All the samples collected within a measurement period are averaged to produce a value to be reported. Hence, the number of samples that are averaged is different depending on the measurement period. The number of Tx antenna ports is 1.

For measurement periods a DRX cycle length of 40ms and non-DRX 800ms were picked as these should be the performance bounds in this setup. A DRX cycle length of 40ms has an on duration of 5ms during which a CSI-RS sample can be taken, hence, during a 200ms measurement period 5 samples can be taken. It should be noted that if a longer CSI-RS periodicity were chosen, the performance would become much worse because the number of samples would be reduced. The non-DRX 800ms measurement period offers the opportunity to average over a longer period of time so better performance can be obtained with a higher latency.

For convenience the CRS-based RSRP measurement results are also shown. 

  2.1. Results with 40ms DRX cycle

The simulation results for the 40ms DRX cycle are shown in Fig.1-Fig-7.
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Fig. 1. Results for -10dB SNR, AWGN
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Fig. 2. Results for -6dB SNR, AWGN
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Fig. 3. Results for -3dB SNR, AWGN
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Fig. 4. Results for 6dB SNR, AWGN
[image: image5.emf]0

0.2

0.4

0.6

0.8

1

-6 -4 -2 0 2 4 6

Probability

RSRP Error in dB

50 RBs, -6dB SNR, AWGN

CSI-RS Report

CRS Report


Fig. 5. Results for -6dB SNR with 50 RBs, AWGN
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Fig. 6. Results for 0dB SNR with 6 RBs, EVA5
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Fig. 7. Results for 0dB SNR with 6 RBs, EVA5

As can be seen from the figures, the CSI-RS performance achieves a much poorer performance compared to CRS based measurements. In the case of -6dB SNR with 6 RBs the spread is about 6dB with a bias of more than 3dB. The measurement accuracy is mostly influenced by the poor noise variance estimation determined by the small number of tones that can be used for averaging. The performance in EVA5 is slightly worse than AWGN and noise estimation is even more challenging leading to a large offset even with -3dB SNR.
The performance improves when the channel bandwidth is extended to 50RBs in Fig. 5. However, even in this case a spread of more than 4dB can be seen. 

2.1. Results with 800ms measurement period

The simulation results for the 800ms measurement period are shown in Fig.6-Fig-10. In this case the number of samples used to compute 1 reported value is 20.
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Fig. 8. Results for -10dB SNR, AWGN
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Fig. 9. Results for -6dB SNR, AWGN
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Fig. 10. Results for -3dB SNR, AWGN
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Fig. 11. Results for 6dB SNR, AWGN
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Fig. 12. Results for -6dB SNR with 50RBs
 As can be seen from Fig.8-12 the reporting spread is much smaller compared to the 40ms DRX cycle case, however, the reporting accuracy is still very poor due to the bias introduced by the inaccurate noise variance estimation. Even as the reporting period is increased, the number of tones that can be used for noise estimation is still the same as no coherent averaging is performed over multiple samples. Based on these results it can be concluded that extending the measurement period does not bring measurement accuracy benefits.
As in the case of 40ms DRX cycle, the performance is improved when the measurements are performed over 50 RBs. 
3 
Conclusions

In this paper we presented some simulation results to asses the achievable CSI-RS based RSRP measurement accuracy. The simulations were based on the simulation assumptions agreed in [2].
Based on the results shown we conclude that the CSI-RS based measurement accuracy is significantly worse than the CRS based one and is mostly impacted by the poor noise variance estimation. Even with longer measurement periods the accuracy is still low as noise estimation is not improved. 

Considering these results, CSI-RS based RSRP measurement cannot be used for CoMP set management to ensure robust system performance. 
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