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1 Introduction
In previous meetings, simulation results for RSRP/RSRQ measurements in high Doppler conditions have been provided for several rounds. In this paper, we discuss the methodologies on how to specify the RSRP/RSRQ accuracy requirements based on the simulation results.
2 Discussion
The RSRP/RSRQ accuracy requirement in RAN4 specifications is always constituted by two parts as following:

RSRP absolute accuracy = ±(Aabsolute,RSRP + [MRF]).                             (1)

RSRQ absolute accuracy = ±(Aabsolute, RSRQ + [MRF]).                            (2)

RSRP relative accuracy = ±(Arelative,RSRP + [MRF]).                              (3)

RSRQ relative accuracy = ±(Arelative, RSRQ + [MRF]).                             (4)

Where Aabsolute,RSRP, Aabsolute,RSRQ, Arelative,RSRP and Arelative,RSRQ are the accuracy metrics come from the simulation performance and MRF is the RF margin. Note that MRF may be different for different accuracy requirements.
2.1 Results treatment approaches
For the RSRP/RSRQ accuracy requirements in high Doppler conditions, two results treatment approaches can be considered:

Option 1: Specify the RSRP/RSRQ accuracy requirements under high Doppler conditions according to the absolute simulation results, with or without an additional RF margin. 
This is the approach used in RAN4 to specify RSRP/RSRQ accuracy requirements in AWGN propagation conditions.

Option 2: Specify the RSRP/RSRQ accuracy requirements under high Doppler conditions by adding the performance relaxation in high Doppler conditions vs. in AWGN conditions based on the legacy accuracy requirement in AWGN propagation conditions
For this approach, RSRP/RSRQ accuracy metrics in AWGN and high Doppler conditions should be investigated respectively, and the additional margin should be derived in high Doppler conditions vs. in AWGN conditions. If the RSRP absolute accuracy requirements are agreed to be tightened in AWGN conditions, the RSRP absolute accuracy requirement in high Doppler conditions also need to be improved.

2.2 RSRP/RSRQ absolute accuracy
The RSRP/RSRQ absolute accuracy metric is always derived based on the simulation CDFs of absolute delta RSRP/RSRQ, where absolute delta RSRP = estimated RSRP-ideal RSRP[dB] and absolute delta RSRQ = estimated RSRQ – ideal RSRQ[dB]. For the RSRP and RSRQ measurement, it is required that ” Reported measurements shall be within defined range of accuracy limits defined in Clause 9 for at least 90 % of the reported cases” [1]. As the range from CDF values at 5%-tile to 95%-tile covers 90% measurement samples, the absolute accuracy metrics can be derived by the following equations as in[2]
Aabsolute,RSRP = max(abs(CDF value at 95th percentile) ,abs( CDF value at 5th percentile))| absolute delta RSRP.      (5)

Aabsolute,RSRQ, = max(abs(CDF value at 95th percentile) ,abs( CDF value at 5th percentile)) | absolute delta RSRQ.     (6)
With this methodology, at least 90% measurement samples observed in the simulations lie in the range of ±Aabsolute,RSRP / ±Aabsolute, RSRQ. 
Considering this accuracy metric calculation methodology with any one results treatment approach proposed in section 2.1, the RSRP/RSRQ absolute accuracy requirements can be specified.
2.3 RSRP/RSRQ relative accuracy
The relative RSRP and RSRQ accuracy metrics can be derived either based on the simulation CDFs of absolute delta RSRP and RSRQ or based on the simulation CDFs of relative delta RSRP and RSRQ, where the relative delta RSRP = (estimated RSRP difference between cell 1 and cell 2) – (ideal RSRP difference between cell 1 and cell 2) [dB] and the relative delta RSRQ = (estimated RSRQ difference between cell 1 and cell 2) – (ideal RSRP difference between cell 1 and cell 2) [dB]. Therefore there are several approaches on calculating the RSRP/RSRQ relative accuracy metrics. 
If the relative RSRP and RSRQ accuracy requirements are specified based on the simulation CDFs of relative delta RSRP/RSRQ, similar to the RSRP and RSRQ absolute accuracy, one methodology on calculating the RSRP and RSRQ relative accuracy metrics is:

Methodology 1:  Calculate the RSRP and RSRQ relative accuracy metrics by

 Arelative,RSRP  = max(abs(CDF value at 95th percentile) ,abs( CDF value at 5th percentile))| relative delta RSRP.     (7)

and

Arelative,RSRQ, = max(abs(CDF value at 95th percentile) ,abs( CDF value at 5th percentile)) | relative delta RSRQ.    (8)
Note that for a fixed target Es/Iot, CDFs of relative delta RSRP/RSRQ for the case that the two estimated cells have unequal SNR( signal-to-noise ratio) and for the case that the two estimated cells have equal SNR are different[4], the RSRP and RSRQ relative accuracy requirements should be specified by the worst case.
If the relative RSRP and RSRQ accuracy requirements are specified based on the simulation CDFs of absolute delta RSRP and RSRQ, two methodologies can be considered on calculating the RSRP and RSRQ relative accuracy metrics.

Methodology2:  Calculate the RSRP and RSRQ relative accuracy metrics by

 Arelative,RSRP  = abs(CDF value at 95th percentile – CDF value at 5th percentile)| absolute delta RSRP +Mrelative,RSRP   (9)

and

Arelative,RSRQ, = abs(CDF value at 95th percentile – CDF value at 5th percentile) | absolute delta RSRQ+Mrelative,RSRQ   (10)
Where CDF values at 95th percentile and 5th percentile in (9)/(10) are come from the same CDF curve (CDF of target Es/Iot), Mrelative,RSRP and Mrelative,RSRQ are additional margins. 
In this relative accuracy metric calculation methodology, CDF values at 95th percentile and at 5th percentile are picked up from the same CDF (CDF of target Es/Iot). In fact, in the real network, the two estimated cells may have different Es/Iot levels, so their CDFs are different. In this situation, additional margin Mrelative,RSRP and Mrelative,RSRQ should be considered to make sure 90% of measurement samples lie within the span of the relative RSRP/RSRQ accuracy requirements. 
Methodology3:  Let

Max_bound = max(CDF value at 95th percentile|target Es/Iot, CDF value at 5th percentile| target Es/Iot, CDF value at 95th percentile|Es/Iot0, CDF value at 5th percentile|Es/Iot0)

Min_bound = min(CDF value at 95th percentile| target Es/Iot, CDF value at 5th percentile| target Es/Iot, CDF value at 95th percentile|Es/Iot0, CDF value at 5th percentile|Es/Iot0),

where Es/Iot 0 is the reference Es/Iot.
Then the RSRP and RSRQ relative accuracy metrics can be calculated by

 Arelative,RSRP  =( Max_bound| absolute delta RSRP - Min_bound| absolute delta RSRP)             (11)
and

Arelative,RSRQ  =( Max_bound| absolute delta RSRQ - Min_bound| absolute delta RSRQ)               (12)
Compared to methodology 2, this methodology has count the differences of absolute delta RSRP/RSRQ CDFs for different Es/Iot levels. From our simulation results for single cell[5], it can be seen that the CDFs of absolute delta RSRP/RSRQ have noticeable difference between high Es/Iot levels and low Es/Iot levels (such as Es/Iot=-6dB and Es/Iot=3dB), but very close among high Es/Iot levels (such as Es/Iot=0dB and Es/Iot=3dB). So the reference Es/Iot should be a high Es/Iot level (for example, Es/Iot 0=3dB or Es/Iot 0=0dB)
Considering any accuracy metric calculation methodology proposed in this section with any one results treatment approach raised in section 2.1, the RSRP/RSRQ relative accuracy requirements can be specified.
3 Conclusions
In this contribution, we provide several methodologies for specifying RSRP/RSRQ accuracy requirements based on the simulation results. We hope these methodologies can be considered by the group for the RSRP/RSRQ accuracy requirements.
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