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Introduction
During RAN4#98-e meeting, the performance and the test cases were discussed and the way forward was captured in [1]. The upper bound of timing offset was not concluded due to concerns on the performance degradation at positive timing offset. In this paper we are presenting our views with reference to the latest simulation results at positive and negative timing offsets.
                  Issue 2-1-1: The upper bound of timing offset for case 1
· For CSI-RSRP and CSI-RSRQ the upper bound of timing offset for case 1 is TBD
· Option 1: 1 CP
· Option 2: 0.9 CP
· Companies are encouraged to bring additional simulation results for different values of timing offset and evaluate both positive and negative timing offsets.
· Note: the timing offset value in the test cases can be specified in []


Discussion
We further conducted the simulation at positive and negative timing offset values taking an example of 30kHz SCS. As shown in the simulation results in Table 1, the accuracy performance makes not much difference at positive and negative offsets, and we don’t see the significant performance decrease at positive CP. In the positive delay case, the ISI applies because the CP is used in the FFT window. If the channel is frequency selective, we would see an impact. Otherwise, we don’t see any impact if the channel is AWGN. In the negative delay case, the ISI applies because part of the OFDM symbol is completely missing and part of the next OFDM symbol is used. Therefore, we understood the inter-symbol interference impact applies to both positive and negative timing offset case. Referring to the simulation results at different SCSs in Table 2, the upper bound of timing offset can be set to 1 CP. 
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Table 1. Performance at positive and negative timing offset for SCS = 30kHz
Proposal1: The CSI-RS based measurement performance shall be defined when the timing offset is within one CP length. 
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Table 2. Performance under different timing difference for respective SCSs

Conclusion
This contribution presents the simulation results at positive and negative timing offsets where no significant performance gap is observed at positive value. The following is proposed when defining the measurement performance requirements:  
Proposal1: The CSI-RS based measurement performance shall be defined when the timing offset is within one CP length. 
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Number of samples SNR 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc

1 -6 -1.25 0.79 2.28 2.28 -1.08 0.85 2.31 2.31 -1.07 0.8 2.3 2.3 -1.11 0.78 2.32 2.32

3 -6 -0.69 0.45 1.43 1.43 -0.59 0.48 1.49 1.49 -0.63 0.47 1.43 1.43 -0.57 0.45 1.44 1.44

5 -6 -0.52 0.34 1.15 1.15 -0.43 0.4 1.13 1.13 -0.49 0.37 1.13 1.13 -0.51 0.38 1.16 1.16

Number of samples SNR 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc

1 -6 -1.18 0.79 2.33 2.33 -1.16 0.82 2.28 2.28 -1.56 0.45 2.03 2.03 -2.86 -0.44 1.37 2.86

3 -6 -0.68 0.44 1.43 1.43 -0.59 0.48 1.49 1.49 -1.16 0.1 1.15 1.16 -2.43 -0.89 0.35 2.43

5 -6 -0.55 0.35 1.17 1.17 -0.44 0.38 1.2 1.2 -1.01 0 0.88 1.01 -2.3 -1.04 -0.01 2.3

Number of samples SNR 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc

1 -6 -1.17 0.78 2.32 2.32 -1.43 0.6 2.15 2.15 -1.97 0.24 1.76 1.97 -4.4 -1.42 0.69 4.4

3 -6 -0.66 0.44 1.47 1.47 -0.89 0.23 1.29 1.29 -1.55 -0.25 0.92 1.55 -4 -2.14 -0.59 4

5 -6 -0.53 0.36 1.16 1.16 -0.74 0.14 0.99 0.99 -1.55 -0.25 0.92 1.55 -3.8 -2.27 -0.97 3.8

Number of samples SNR 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc 5% 50% 95% abs acc

1 -6 -1.18 0.77 2.26 2.26 -1.78 0.33 1.97 1.97 -3.7 -0.92 1.03 3.7 -6.61 -3.11 -0.86 6.61

3 -6 -0.71 0.43 1.44 1.44 -1.25 -0.04 1.06 1.25 -3.31 -1.45 -0.04 3.31 -7.81 -4.7 -2.45 7.81

5 -6 -0.55 0.33 1.15 1.15 -1.14 -0.14 0.74 1.14 -2.99 -1.59 -0.51 2.99 -8.39 -5.2 -3.18 8.39
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