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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. In the previous meeting several companies presented simulation results, however, because of the significant differences in the results, consensus could not be reached in what to reply to RAN1. 

In this paper we presented updated link level simulation results to be considered in the reply to RAN1. 
2
Discussion
In the previous meeting several companies presented simulation results, however, because of the significant differences in the results consensus on the achievable CSI-RS measurement accuracy could not be reached. The tentative agreement was to continue the discussion in the RAN4 #63-AH and if consensus would not be reached send a spreadsheet with simulation results to RAN1. In this paper we present simulation results for the scenarios to be included in the spreadsheet based on the simulation assumptions agreed in [2].
The CSI-RS periodicity is assumed to be 5ms. The sampling rate is 40ms for all reporting periods. For each measurement occasion (1 subframe in 40ms) an RSRP value is generated and the final value to be reported is the average of all these measurements within a measurement period(e.g. for 200ms measurement period the reported value is the average of the 5 samples collected). Noise is estimated separately for each measurement occasion without any further noise averaging across multiple subframes.
For convenience the CRS-based RSRP measurement results are also shown. It should be noted that CRS contains 8 times more REs than CSI-RS for each of the subframe and 5 times more frequent in time, hence, much better noise estimation accuracy is expected. 
  2.1. Simulation results
Simulation results are presented in figures 1-6 for the following parameters:

· Channel models :AWGN, EPA5 and ETU70

· Measurement periods: 200ms, 400ms, 800ms

· SNR: -3dB and -6dB

· Channel bandwidth: 6RB
· Antenna configuration: 1x1
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Fig.1 Results for AWGN with -3dB SNR 
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Fig.2 Results for AWGN with -6dB SNR
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Fig.3 Results for EPA with -3dB SNR
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Fig.4 Results for EPA with -6dB SNR
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Fig.5 Results for ETU with -3dB SNR
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Fig.6 Results for ETU with -6dB SNR
2.2. Results analysis
Based on the results in Figures 1-6 it can be concluded that higher SNR leads to a reduction in CSI-RS measurement bias (from about 4dB for -6dB SNR to 2dB for -3dB SNR) and measurement variance. Longer measurement periods lead to an improvement in the measurement variance; however, the bias is not improved because the noise estimation is performed independently for each measurement occasion. The worst case measurement accuracy is observed in the case of the ETU channel with a 5%-ile ~95%-ile accuracy of 1dB~8.5dB for the 200ms measurement period.
It should be noted that the CSI-RS based RSRP measurement accuracy is significantly lower than that of CRS based RSRP measurement due to the much lower density of CSI-RS. For reference we also included a simple simulation result of noise variance estimation depending on the number of samples used in the Annex A.
For comparison purposes we also included results for 25RBs with -6dB SNR and 6RBs with 10dB SNR in Annex B. As can be seen from the results, the accuracy is improved in both cases. The measurement accuracy improves significantly with higher SNR as expected. 

3 
Conclusions

In this paper we presented some simulation results to assess 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 measurement 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 significantly improved. 

Considering these results, CSI-RS based RSRP measurement cannot be used for CoMP set management to ensure robust system performance. 
[Please add the simulation results at higher SNR, e.g. 6 dB, 10 dB]
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Annex A
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Fig. A.1 Noise variance estimation
Annex B
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Fig. B.1 Measurement accuracy with 25RBs and -6dB SNR in AWGN
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Fig. B.2 Measurement accuracy with 25RBs and -6dB SNR in EPA
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Fig. B.3 Measurement accuracy with 25RBs and -6dB SNR in ETU
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Fig. B.4 Measurement accuracy with 6RBs and 10dB SNR in AWGN
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Fig. B.5 Measurement accuracy with 6RBs and 10dB SNR in EPA
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Fig. B.6 Measurement accuracy with 6RBs and 10dB SNR in ETU
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