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1.  Introduction
In RAN4#72 meeting, discussions on how to define RSRP/RSRQ measurement accuracy under high Doppler requirements [2~12] were taken place. A way forward [1] was discussed but not agreed due to some concerns on absolute RSRP accuracy.
In this paper we provide analysis on RSRP measurement accuracy requirements under high Doppler.
2. Discussion
In [8] issues of impact of initial channel seed on ideal RSRP statistics and impact of antenna selection point on ideal RSRP statistics were raised. In way forward [1] it was suggested to study possible additional margins due to impact of initial channel seed and antenna selection point.
· Additional margins may be considered due to
· Impact of channel seed to outcome of simulation
· Impact of antenna selection procedure to outcome of simulation
In below sections we evaluated the impaction of these factors.
2.1 Impact of channel seeds
Figure 1 presented the simulation results of Delta RSRP CDF under EVA600 propagation channel. Note that ideal RSRP under AWGN is used to calculate Delta RSRP. Four different channel seeds are simulated to see the impact of initial channel seeds on RSRP measurement accuracy. It can be seen from Figure 1 that difference of Delta RSRP among different channel seeds are less than 0.2dB which is negligible. 
Observation 1: Impact of initial channel seed on RSRP estimation is negligible.
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Figure 1 Delta RSRP under EVA600 channel
2.2 Impact of antenna selection procedure and channel seeds
During RSRP estimation, antenna selection could happen at two points: 
Point 1: Selection for each sample, i.e. after one sample is estimated, antenna selection is performed.

Point 2: Selection for each measurement period, i.e. samples during measurement period of each antenna are averaged first, then antenna selection is performed for the averaged measurement.

Figure 2 shows the simulation results for Delta Ideal RSRP under EVA600 for antenna selection performed at point 1 and point 2 respectively. Delta Ideal RSRP is the difference between estimated ideal RSRP and AWGN ideal RSRP.
It is observed from Figure 2 that initial channel seeds have very little impact on ideal RSRP estimation. But for different antenna selection procedure big impact on ideal RSRP estimation can be seen. 
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Figure 2 Delta Ideal RSRP under EVA600 channel for antenna selection at point 1
Table 1 Delta Ideal RSRP for antenna selection

	Delta Ideal RSRP(dB)
	50%
	5%
	95%

	Point 1
	0.90
	-2.93
	4.19

	Point 2
	0.61
	-1.11
	2.21


It can be seen from Table 1 that difference of Delta Ideal RSRP between antenna selection point 1 and point 2 is about 0.29dB at 50% percentile and 1.98dB at 95% percentile.
Observation 2: There is big impact of antenna selection procedure on Ideal RSRP estimation.

2.3 Absolute RSRP accuracy

How to define absolute RSRP measurement accuracy requirement depends on how to define ideal RSRP. So far, there are 5 ways to define ideal RSRP.
Ideal RSRP under AWGN: same as AWGN channel.
Long term ideal RSRP point 1: antennal selection for each sample, averaged in long term.

Short term ideal RSRP point 1: antennal selection for each sample, averaged in each measurement period.

Long term ideal RSRP point 2: antennal selection for each measurement period, averaged in long term.

Short term ideal RSRP point 2: antennal selection for each measurement period. averaged in each measurement period.
Figure 3 shows the Delta RSRP for the 5 different ideal RSRP under EVA600 at Es/Iot = -6dB. Delta RSRP is the difference between estimated RSRP and given ideal RSRP.
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Figure 3 Delta Ideal RSRP under EVA600 channel for antenna selection at point 1

It can be seen from Figure 3 there are obvious gap between long term ideal RSRP and AWGN RSRP. The gap of long term ideal RSRP at point 1 is bigger than at point 2. It is observed in Figure 2 that long term ideal RSRP at point 1 varies much bigger than at point 2. Therefore based on above analysis it’s better to use ideal RSRP at point 1.
It can also been seen from Figure 3 that the gap of Delta RSRP between short term ideal RSRP and long term ideal RSRP is very small. For simplicity it is reasonable to use long term ideal RSRP to define requirements. It is observed that there is about 0.7dB difference between long term ideal RSRP point 2 and AWGN ideal RSRP.
From test perspective, using ideal RSRP under AWGN is a direct way. From Figure 3 it can be seen that using AWGN ideal RSRP can reflect the real measurement accuracy if additional margin is to be added due to the gap between long term ideal RSRP and AWGN ideal RSRP.
Observation 3: Using ideal RSRP under AWGN is a reliable way to define requirements.
Based on above analysis, methodology proposed in way forward [1] is a reasonable way to define requirements under high Doppler. According to our simulation results and analysis in [5] it seems that 1.5dB additional margin is needed to define the requirements under high Doppler.
3. Conclusions
In this paper we provided analysis on RSRP measurement accuracy requirements under high Doppler and investigated the impact of initial channel seed and antenna selection procedure. Observations are as below.
Observation 1: Impact of initial channel seed on RSRP estimation is negligible.

Observation 2: There is big impact of antenna selection procedure on Ideal RSRP estimation.

Observation 3: Using ideal RSRP under AWGN to define requirements is a reliable way.

Based on the observations, following proposals are given.

Proposal 1: Using ideal RSRP under AWGN to define requirements under high Doppler. 
Proposal 2: 1.5dB additional margin is added to define absolute RSRP measurement accuracy requirements under high Doppler.
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5. Appendix

The simulation assumptions listed in Table 1 for 2 cell simulation are as agreed in [2]. 

Table 1: Simulation parameters for RSRP/RSRQ measurement
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	EVA (EVA600, EVA300), HST, AWGN
	NOTE2
Independent fading for cell 1 and cell 2 with the same cannel model. 

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Noc 
	-70 dBm/15kHz
	AWGN

	Es/Noc (cell 1)
	(6dB,-4.7dB,0dB)
	

	Es/Noc (cell 2)
	(1dB,-4.7dB,0dB)
	

	Ês/Iot (cell 1)
	(2.5dB,-6dB,-3dB)
	Derived from Noc and Es/Noc

	Ês/Iot (cell 2)
	(-6dB,-6dB-3dB)
	Derived from Noc and Es/Noc

	Target cell
	Cell 2
	For absolute accuracy)

	NOTE 1: Encourage companies to provide the details of the measurement sampling rate for interpretation and comparison of the results.
NOTE 2: AWGN channel is for alignment purpose. 
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