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1 
Introduction
In previous RAN4 meetings RRM requirements in high Doppler scenarios were discussed and a way forward was approved in [1]. In this contribution, RSRP and RSRQ measurement accuracy under higher Doppler scenario are studied and the corresponding simulation results are presented. 
2 RSRP and RSRQ under higher Doppler
Based on the agreed simulation assumptions [1], three high Doppler channel models, i.e. HST, EVA300 and EVA600, are considered. The detailed simulation assumptions are provided in the appendix. Different from EVA300/600, HST is a non-fading propagation channel with one tap and no effect of Doppler spread is considered. Per defined in [4, table B 3-1], UE speed of 300km/h and Doppler shift of 750Hz are assumed in HST channel model.  
The simulation results are given in Fig 1 and Fig 2 for RSRP/RSRQ measurement accuracy at the reference SINR points of -6dB and -3dB respectively. More results can be found in the appendix at different SINR points.
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Fig 1. Simulation results of RSRP
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Fig 2. Simulation results of RSRQ


From the simulation results the following observation can be obtained:
Observation 1: The RSRP and RSRQ measurement accuracy differences are observed between high Doppler fading channels and AWGN which is used as the baseline. For instance, when SINR is -6dB,
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 range between 5%~95% are [-1.15~0.35]dB and [-2.9~-0.3]dB for AWGN and EVA-600Hz fading channel respectively. 
Observation 2: All of these RSRP measurement accuracy simulation results under high Doppler shift can pass the absolute RSRP accuracy requirements [2].
Observation 3: Same as RSRP, the RSRQ measurement accuracy can be deteriorated in the high Doppler channel models. The simulations suggest that about 5 percentile of RSRQ measurement accuracy for EVA600 channel cannot meet the absolute RSRQ accuracy requirements [2] and EVA300 and HST seem no problems to satisfy the requirements. However regarding to the practical implementation loss, it is more challenging to meet RSRQ measurement accuracy requirements in [2] under all high Doppler fading channels (e.g. EVA600, and EVA300, HST).
Based on simulations, it is proposed
Proposal 1:  RSRP measurement accuracy requirements can be maintained as unchanged for high Doppler scenarios. 
Proposal 2:  RSRQ measurement accuracy requirements under the high Doppler scenarios shall be investigated. EVA600 is suggested to be used to determine the new requirements and test cases, if necessary.
3 

Conclusion
In this contribution, RSRP/RSRQ simulation results under higher Doppler scenario are provided. In conclusion, the following proposals can be drawn: 

Proposal 1:  RSRP measurement accuracy requirements can be maintained as unchanged for high Doppler scenarios. 
Proposal 2:  RSRQ measurement accuracy requirements under the high Doppler scenarios shall be investigated. EVA600 is suggested to be used to determine the new requirements and test cases, if necessary.
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5 Appendix

5.1. Simulation assumptions
Table 1: Simulation parameters for RSRP/RSRQ measurement [1]
	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
	

	CP Length
	Normal
	

	Time offset between TDD cells 
	0 second
	

	Interference from other cells [Iot] 
	-70 dBm
	AWGN

	Ês/Iot
	-8dB, -6dB, -3dB, 0dB,  3dB
	To be verified.


5.2. RSRP/RSRQ simulation results when SNR=[-8dB~3dB] 
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Fig 3. Simulation results of RSRP measurement accuracy
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Fig 4. Simulation results of RSRQ measurement accuracy
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