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1. Introduction
A problem with UE RRM measurements (RSRP and RSRQ) in high Doppler channels was initially presented in [1], [2] in previous meetings. It was pointed out that even though some UEs meet the currently defined accuracy requirements in AWGN, the measurements are inconsistent in high Doppler channels. After this issue was analyzed in more detail a WF was agreed in [3] to define RSRP/RSRQ measurement accuracy requirements for high Doppler channels(EVA600 and/or HST)
2. Discussion
In [3] it was agreed to define RSRP/RSRQ measurement accuracy requirements for high Doppler channels, specifically EVA600 and/or HST. We believe that it should first be discussed how to define the requirement and then proceed with the work on the actual requirements. 

Currently, all the measurement accuracy requirements are defined in AWGN channels with a constant power input at the UE antenna connector. The challenge associated with defining accuracy requirements in fading channels comes from the fact that the power input at the UE antenna connector is no longer constant, hence, it is rather difficult to define the reference that the UE reported values should be measured against. This problem was briefly explored in [4]. 
We believe there are two options to be explored in deciding how to define these requirements.
Option 1

A margin to account for the channel variation could be added on top of the current measurement accuracy requirement. Depending on the channel profile, a cdf of the power deviation introduced by the fading channel can be calculated. For example, Figure 1 shows the RSRP averaged over 200ms at the output of the fading channel compared to the input(long term average). The averaging is performed by taking samples 5ms apart(40 samples are averaged to obtain an RSRP value that is compared against the input) and should accurately reflect the signal power variation. Based on this, a channel dependent margin could be derived and added on top of the measurement accuracy requirement for AWGN. The values reported by the UEs could be tested against a fixed reference number that is the long term average of the signal power. To further exemplify, based on Figure 1 EVA600, a tolerance of about +-1 dB could be added to the current +-6dB requirement for the absolute measurement accuracy. For the relative accuracy, considering that both cells to be measured will experience the fading channel, the tolerance to be added should be doubled. This approach has the disadvantage that the requirement depends on the channel profile and the tolerance will be channel dependent, however, the reference is a fixed a number and the test procedures will be relatively simple. 
We would also like to point out that some extra margin on top of the margin computed based on the channel profile may be needed for fading channels. The overall accuracy will also be impacted by different instantaneous SINRs of different samples that are used to calculate one L1 sample.
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Figure 1 Deviation of average RSRP in EVA channel with different Doppler spreads

Option 2
The ideal measured value could be defined (e.g. through integration of the signal over a certain period of time) and this value could be used as reference for the accuracy requirement. The accuracy requirement could be based on the AWGN requirements currently defined with some margin added. This approach has the advantage that the requirement could be applied to any channel, however, it seems very difficult to define the ideal measurement that could be used as reference. Furthermore, testing the requirement would be very complicated because the test equipment would have to derive the reference value on the fly. Another problem with this approach is that the UE measurement window and the TE measurement window(used for computing the reference value) would not be aligned, hence, some extra margin to account for this misalignment would be needed. Based on all these observation this option seems very difficult to implement in practice.
Another option would be to use some layer 3 filtering and average the measurement to minimize the effect of fading. We believe this approach would also be difficult to implement as it would be rather complicated to determine the actual parameters to be used. Furthermore, this may not yield enough visibility into the physical layer measurement accuracy of the UE.
Considering all the above, Option 1 seems to be the most appropriate to define the measurement accuracy requirements for fading channels.

Proposal: Define a channel dependent tolerance as baseline to be added on top of the accuracy tolerance defined for AWGN channel. Use the long term average of the signal power as the reference value for the measurements.
As stated above the actual margin needed may have to be larger than the one computed based on the channel profile to account for the effect of varying SINR. This margin should be further investigated.
This approach has the advantage that a consistent framework is established and requirements for different channel can be developed with the same approach.
3. Conclusion
In this paper we analyzed some of the challenges associated with defining measurement accuracy requirements in fading channel. We propose to establish a framework for defining the requirements first and then discuss the actual requirements. Based on the analysis of the two options presented in the paper, the proposal on how to define the requirements is as follows: 
Proposal: Define a channel dependent tolerance as baseline to be added on top of the accuracy tolerance defined for AWGN channel. Use the long term average of the signal power as the reference value for the measurements.
The actual margin will have to be further investigated to account for the effects of fading.
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