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1 Introduction

In previous RAN4 meeting there was extensive discussion on RRM requirements in high Doppler scenarios [1] ~ [10] and one way forward was approved finally in [11]. In this way forward the simulation assumptions for RRM measurement accuracy was agreed. 
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· Simulation Results alignment for RSRP/RSRQ under high Doppler channels

· Encourage interested companies to provide preliminary consideration for other RRM aspects under high Doppler case

· Make the consensus on introducing new work item in RAN4 group, i.e., high Doppler impacts for RRM 


In this paper we present our simulation results on the RSRP/RSRQ measurement accuracy following the agreed simulation assumptions.
2 Simulation results and discussion
In the way forward it was approved that propagation conditions including EVA (EVA600, EVA300), HST, and AWGN which is for alignment purpose should be used for simulation. In the analysis 5-percentile point, 50-percentile point, 95-percentile point on CDF curves for both absolute accuracy and relative accuracy for RSRP and RSRQ will be checked. The measurement bandwidth for measurement is center 6 PRB and only intra-frequency requirements are investigated.
Table 1 RSRP measurement accuracy
	
	SNR(dB)
	5%
	50%
	95%
	Absolute bias
	Relative bias

	AWGN
	-8
	-0.7
	0.87
	2.23
	[-0.7, 2.23]
	[-1.57,1.36]

	
	-6
	-0.74
	0.47
	1.58
	[-0.74, 1.58]
	[-1.21,1.11]

	
	-3
	-0.57
	0.19
	0.97
	[-0.57, 0.97]
	[-0.76,0.78]

	
	0
	-0.42
	0.07
	0.6
	[-0.42, 0.6]
	[-0.49,0.53]

	EVA300
	-8
	-1.3
	0.42
	2.07
	[-1.3, 2.07]
	[-1.72, 1.65]

	
	-6
	-1.26
	0.13
	1.34
	[-1.26,1.34]
	[-1.39,1.21]

	
	-3
	-0.93
	-0.02
	0.75
	[-0.93, 0.75]
	[-0.91,0.77]

	
	0
	-0.69
	-0.1
	0.44
	[-0.69,0.44]
	[-0.59,0.54]

	EVA600
	-8
	-1.35
	0.48
	1.97
	[-1.35,1.97]
	[-1.83, 1.49]

	
	-6
	-1.19
	0.17
	1.34
	[-1.19, 1.34]
	[-1.36, 1.17]

	
	-3
	-0.9
	-0.01
	0.75
	[-0.9,0.75]
	[-0.89,0.76]

	
	0
	-0.65
	-0.07
	0.42
	[-0.65,0.42]
	[-0.58,0.49]

	HST
	-8
	-0.81
	0.92
	2.23
	[-0.81,2.23]
	[-1.73, 1.31]

	
	-6
	-0.81
	0.50
	1.56
	[-0.81,1.56]
	[-1.31,1.06]

	
	-3
	-0.63
	0.19
	0.9
	[-0.63,0.9]
	[-0.82,0.71]

	
	0
	-0.45
	0.07
	0.55
	[-0.45,0.55]
	[-0.52,0.48]


Table 2 RSRQ measurement accuracy
	
	SNR(dB)
	5%
	50%
	95%
	Absolute bias

	AWGN
	-8
	-1.2
	0.4
	1.7
	[-1.2,1.7]

	
	-6
	-1.1
	0.1
	1.2
	[-1.1,1.2]

	
	-3
	-0.8
	0.1
	0.6
	[-0.8, 0.6]

	
	0
	-0.6
	-0.2
	0.3
	[-0.6,0.3]

	EVA300
	-8
	-1.9
	-0.1
	1.7
	[-1.9,1.7]

	
	-6
	-1.8
	-0.4
	1.1
	[-1.8,1.1]

	
	-3
	-1.7
	-0.6
	0.6
	[-1.7,0.6]

	
	0
	-1.9
	-0.7
	0.4
	[-1.9,0.4]

	EVA600
	-8
	-1.8
	-0.1
	1.5
	[-1.8,1.5]

	
	-6
	-1.6
	-0.3
	1.0
	[-1.6,1.0]

	
	-3
	-1.5
	-0.5
	0.5
	[-1.5, 0.5]

	
	0
	-1.6
	-0.6
	0.3
	[-1.6,0.3]

	HST
	-8
	-1.3
	0.4
	1.7
	[-1.3,1.7]

	
	-6
	-1.2
	0.1
	1.2
	[-1.2,1.2]

	
	-3
	-0.9
	-0.1
	0.6
	[-0.9,0.6]

	
	0
	-0.7
	-0.2
	0.3
	[-0.7,0.3]


From the simulation results it can be observed:
· RSRP absolute accuracy: From Table 1 the maximum bias of estimated RSRP to ideal RSRP for EVA300, EVA600 and HST when Es/Iot is -6dB are 1.34dB, 1.34dB and 1.56dB respectively. It is very close to the AWGN case i.e.1.58dB. Although the final absolute measurement accuracy should also consider the inaccuracy caused by RF impairment, temprature drift et.al it is with large probaliblity that similar influence from RF will be applied to EVA300, EVA600 and HST case. Thus the legacy accuracy requirements on absolute measurement accuracy is applicable to EVA300,600 and HST.
· RSRP relative accuracy: From the last column of Table 1 it can be observed that there is 0.18dB difference between EVA 300 and AWGN when EVA 300 propagation is considered.
· RSRQ absolute accuracy: Similar to RSRP relative accuracy there is 0.6dB difference between EVA 300 and AWGN when EVA300 channel model is used as summarized in Table 2. Such difference can not be neglected or compensated easily if keeping the implementation.
From the above observations it is seen that the RSRP relative accuracy and RSRQ absolute accuracy performanc will degrade in high doppler scenarios especially in EVA300 case. This futher confirms what operators found in the real network[12] that
Observation 1: RSRQ measured values have large difference among chipsets when the channel model is EVA with high Doppler frequency, i.e. the largest difference of 50%-ile value in EVA300 is 4dB, and in EVA600 it is 8dB.

Certainly with different implementation algorithms which corresponds to the frequency tracing capability and the RF impairment the performance difference will be different. More simulation results and implementation margins from other interested parties are needed to give the conclusion finally.
3  Conclusion

In this paper we provide the simulation results on RSRP and RSRQ measurement accuracy in high Doppler scenarios. From the simulation results it is observed that the RSRP relative accuracy and RSRQ absolute accuracy performanc will degrade in high doppler scenarios especially in EVA300 case. To verify the UE performance it is proposed to revisit at least the measurement accuracy requirements in High Doppler Scenarios.
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