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Introduction
In a companion contribution we provide simulation results for SS-RSRP with cross-correlation between the PCI chosen to measure
Our observations on the results are
Baseline results with 2 PRB coherent averaging, PCI case 1 (interfering ID=184)
Observation 1: With 2 PRB coherent averaging and -6dB Es/Iot, we observe that when PCI case 1 is used, the measured cell has around -2dB bias at the 5th percentile. The bias is relatively independent of Es/Ioc at least at the 5th percentile for all the Es/Ioc studied (in all cases the interferer is dominant).
Observation 2: With 2 PRB coherent averaging and -3dB Es/Iot, we observe that when PCI case 1 is used, the measured cell has around -1.5dB bias at the 5th percentile. The bias is relatively independent of Es/Ioc at least at the 5th percentile for all the Es/Ioc studied (in all cases the interferer is dominant).
Baseline results with 2 PRB coherent averaging, PCI case 2 (interfering ID=550)
Observation 3: With 2 PRB coherent averaging and -6dB Es/Iot, we observe that when PCI case 2 is used, the measured cell has around  +1.25dB bias at the 95th percentile in the worst case. The bias improves as Es/Ioc reduces at least at the 95th percentile.
Observation 4: With 2 PRB coherent averaging and -3dB Es/Iot, we observe that when PCI case 2 is used, the measured cell has around +0.9dB bias in the worst case at the 95th percentile.
Observation 5: SS-RSRP of ±2.5dB is met for all cases at Es/Iot=-6dB with 2PRB coherent averaging, although the margin for meeting the requirement is reduced for case 1 compared with case 2
Results with 4 PRB coherent averaging, PCI case 1 and 2 
Observation 6: With 4PRB coherent averaging, there is little difference between any SS-RSRP CDF curve for case 1 or case 2
In this contribution, we provide discussion and proposals on how to proceed with the issue.
Discussion
In our results with 2PRB coherent averaging in measurements, we note a significant negative bias in SS-RSRP for PCI case 1, and a smaller positive bias for PCI case 2. RAN4 has a requirement for SS-RSRP accuracy of ±4.5dB for intrafrequency absolute accuracy (FR1) or ±6dB (FR2) in normal conditions. It is typically assumed that the baseband contribution to SS-RSRP estimation error should be ±2.5dB or better, although UE vendors are of course free to make implementations which have better RF calibration and worse baseband accuracy or vice versa as long as the total budget and the requirement is met.
In our view, it would be highly undesirable if the general SS-RSRP requirement was relaxed in light of this issue for a number of reasons
· The observed effect occurs due to the combination of interfering and measured PCI in case 1. Other PCI pairs will have different cross correlation properties. If the requirement is relaxed in a general sense, it will be relaxed even when PCI pairs with no strong cross correlation are in use.
· The observed effect considers Noc and a single interferer. In practice, in the real system at cell edge it is likely that the interference is multicell
· The observed effect occurs in synchronous deployments. If the requirement is relaxed in a general sense, it will be relaxed even for asynchronous FDD systems
· With 2 PRB coherent averaging, the baseband requirement can still be met in our results, albeit with a smaller margin than for case 2. However, there remains scope for a 0.5dB margin even in case 1.
· With 4 PRB coherent averaging, there is no issue observed for either PCI case.
Proposal 1: Do not relax general SS-RSRP accuracy requirements to account for PCI cross correlation properties
 The next question which may be considered is whether there is a need to address specific SS-RSRP accuracy in 3GPP specifications for cases where cross correlation is a potential issue? 
Here it should be noted that the UE needs to mitigate the effect of cross correlation, there are several techniques that could be considered in implementations including:
· Using 4PRB coherent averaging, as shown in the results. This is suitable when the coherence bandwidth is sufficient, which in turn depends on the delay spread of the channel. For 15Khz SCS, a coherence bandwidth of 4 PRB = 720kHz corresponds to a delay spread of around 1.39µs; for larger than 15kHz SCS the feasible delay spread will scale inversely with SCS. 
· UE may not include certain symbols in frequency domain in the SS-RSRP estimate based on its knowledge of the detected PCIs it is measuring to avoid strong correlations. Although the accuracy may be somewhat affected by the reduced number of symbols available for measurement, deterministic biases may be eliminated.

However, based on the simulation results, we are not convinced that the requirement cannot be met, even when a strongly cross correlated interferer is present. Hence, we propose
Proposal 2: Do not develop  more relaxed PCI dependent SS-RSRP accuracy requirements for specific cases identified to have larger cross correlations.
Conclusion
In this contribution, we provide discussion and proposals on how to proceed with the effects of cross correlation in SS-RSRP measurement. Our view is that for several reasons, we think it is undesirable to relax the general requirements for SS-RSRP accuracy to account for PCI pairs with cross correlation issues. 
Proposal 1: Do not relax general SS-RSRP accuracy requirements to account for PCI cross correlation properties
We also note that there are implementation techniques which could be used to reduce the impact of cross correlation bias in measurements, and additionally, based on the simulation results, we are not convinced that the requirement cannot be met, even when a strongly cross correlated interferer is present. Hence, we propose:
Proposal 2: Do not develop  more relaxed PCI dependent SS-RSRP accuracy requirements for specific cases identified to have larger cross correlations.
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