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1. Introduction
[bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK4][bookmark: OLE_LINK5]RSRP/RSRQ measurement accuracy requirements under high Doppler condition were discussed for a few meeting cycles. In RAN4#71 meeting, a way forward on RSRP/RSRQ requirements under high Doppler condition was approved as follows [1]:
· Definition of ideal RSRP/RSRQ for high Doppler
· The ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise. For RSRQ, RSSI includes noise. 
· Note: The ideal RSRP and RSRQ are calculated using Es1/Noc, Es2/Noc (for 2 cell simulations) and Noc.
· The definition shall be used for further simulations (HST, EVA300, EVA600), RRM core requirements and corresponding RRM test cases under high Doppler condition.
· RSRP/RSRQ for high Doppler core requirements shall be defined based on one specific channel from HST, EVA300, EVA600. The specific channel to be defined in requirements is FFS.
· The accuracy tolerance under high Doppler condition shall be determined based on the ideal RSRP/RSRQ defined in this wayforward, compared with the existing legacy RSRP/RSRQ requirements under AWGN channel. 
· A new separate RSRP/RSRQ accuracy requirement clause under high Doppler shall be introduced in TS 36.133.

[bookmark: OLE_LINK8][bookmark: OLE_LINK9]In this contribution, simulation results for RSRP/RSRQ measurement accuracy of 2-cell scenario under high Doppler are provided. 
1. Simulation Assumptions
Simulation assumptions are listed in Table 1 referred to [2]. 
[bookmark: _Ref387506835]Table 1: Simulation Assumptions
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]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
	-
	5 samples/200ms.

	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
	

	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
	

	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

	NOTE1 : Encourage companies to provide the details of the measurement sampling rate for interpretation and comparison of the results.



1. Simulation Results
In this section, simulation results for 2-cell RSRP/RSRQ measurement under different channels are provided in Table 2 and 3. The ideal RSRP and RSRQ are defined as the signal power under AWGN channel. 
[bookmark: _Ref394497376]Table 2: RSRP measurement Accuracy
	Channel Type
	Es/Noc(dB)
	Es/Iot(dB)
	Absolute RSRP bias 5%~95%(dB)
	Relative RSRP bias 5%~95%(dB)

	EVA600
	Cell 1:6dB
Cell 2:1dB
	Cell 1:2.5dB
Cell 2:-6dB
	[0.53  2.52]
	[-0.46  0.48]

	
	Cell 1:-4.7dB
Cell 2:-4.7dB
	Cell 1:-6dB
Cell 2:-6dB
	[-0.41  2.40]
	[-1.47  1.57]

	
	Cell 1:0dB
Cell 2:0dB
	Cell 1:-3dB
Cell 2:-3dB
	[0.16  2.29]
	[-0.83  0.80]

	EVA300
	Cell 1:6dB
Cell 2:1dB
	Cell 1:2.5dB
Cell 2:-6dB
	[0.63  2.26]
	[-0.51  0.49]

	
	Cell 1:-4.7dB
Cell 2:-4.7dB
	Cell 1:-6dB
Cell 2:-6dB
	[-0.82  1.41]
	[-1.69  1.64]

	
	Cell 1:0dB
Cell 2:0dB
	Cell 1:-3dB
Cell 2:-3dB
	[-0.15  1.06]
	[-0.85  0.87]

	[bookmark: _Hlk394472536]HST
	Cell 1:6dB
Cell 2:1dB
	Cell 1:2.5dB
Cell 2:-6dB
	[-0.50  2.00]
	[-0.51  0.51]

	
	Cell 1:-4.7dB
Cell 2:-4.7dB
	Cell 1:-6dB
Cell 2:-6dB
	[-1.15  1.86]
	[-1.59  1.60]

	
	Cell 1:0dB
Cell 2:0dB
	Cell 1:-3dB
Cell 2:-3dB
	[-0.64  1.78]
	[-0.88  0.89]



[bookmark: _Ref394497385]Table 3 RSRQ measurement Accuracy
	Channel Type
	Es/Noc(dB)
	Es/Iot(dB)
	Absolute RSRQ bias 5%~95%(dB)
	Relative RSRQ bias 5%~95%(dB)

	EVA600
	Cell 1:6dB
Cell 2:1dB
	Cell 1:2.5dB
Cell 2:-6dB
	[-0.20  0.78]
	[-0.44  0.43]

	
	Cell 1:-4.7dB
Cell 2:-4.7dB
	Cell 1:-6dB
Cell 2:-6dB
	[-0.72  1.60]
	[-1.38  1.43]

	
	Cell 1:0dB
Cell 2:0dB
	Cell 1:-3dB
Cell 2:-3dB
	[-0.32  0.98]
	[-0.75  0.73]

	EVA300
	Cell 1:6dB
Cell 2:1dB
	Cell 1:2.5dB
Cell 2:-6dB
	[-0.01  0.98]
	[-0.45  0.43]

	
	Cell 1:-4.7dB
Cell 2:-4.7dB
	Cell 1:-6dB
Cell 2:-6dB
	[-0.74  1.34]
	[-1.60  1.52]

	
	Cell 1:0dB
Cell 2:0dB
	Cell 1:-3dB
Cell 2:-3dB
	[-0.11  0.95]
	[-0.75  0.79]

	HST
	Cell 1:6dB
Cell 2:1dB
	Cell 1:2.5dB
Cell 2:-6dB
	[-0.36  0.75]
	[-0.46  0.48]

	
	Cell 1:-4.7dB
Cell 2:-4.7dB
	Cell 1:-6dB
Cell 2:-6dB
	[-1.16  1.34]
	[-1.48  1.50]

	
	Cell 1:0dB
Cell 2:0dB
	Cell 1:-3dB
Cell 2:-3dB
	[-0.60  0.85]
	[-0.80  0.77]



Based on the simulation results, the following observations can be obtained: 
Observation 1: For absolute RSRP measurement accuracy, the maximum accuracy is 2.52dB, 2.26dB and 2dB under EVA600, EVA300 and HST respectively.
Observation 2: For relative RSRP measurement accuracy, the maximum accuracy is 1.57dB, 1.69dB and 1.6dB under EVA600, EVA300 and HST respectively.
Observation 3: For absolute RSRQ measurement accuracy, the maximum accuracy is 1.6dB, 1.34dB and 1.34dB under EVA600, EVA300 and HST respectively.
Observation 4: For relative RSRQ measurement accuracy, the maximum accuracy is 1.43dB, 1.6dB and 1.5dB under EVA600, EVA300 and HST respectively.
For absolute RSRP accuracy (+/-6dB), +/-2dB is the baseband accuracy and +/-4dB is the RF margin [4]. Based on the above observations, absolute RSRP accuracy under EVA600/ EVA300 is out of range. Regarding the other cases, the results show that the accuracy under high Doppler condition could satisfy the existing requirements.
Proposal 1: The new separate RSRP/RSRQ accuracy requirements should be specified based on EVA600.
Proposal 2: For absolute RSRP accuracy under high Doppler condition, new requirement need to be specified based on EVA600.
Proposal 2: For relative RSRP accuracy under high Doppler condition, the existing requirements could be reused.
Proposal 3: For absolute/relative RSRQ accuracy under high Doppler condition, the existing requirements could be reused.
1. Conclusion
In this contribution, we provide the simulation results for RSRP/RSRQ measurement accuracy of 2 cells scenario under high Doppler condition. According to the results, several observations and proposals are listed as follows:
Observation 1: For absolute RSRP measurement accuracy, the maximum accuracy is 2.52dB, 2.26dB and 2dB under EVA600, EVA300 and HST respectively.
Observation 2: For relative RSRP measurement accuracy, the maximum accuracy is 1.57dB, 1.69dB and 1.6dB under EVA600, EVA300 and HST respectively.
Observation 3: For absolute RSRQ measurement accuracy, the maximum accuracy is 1.6dB, 1.34dB and 1.34dB under EVA600, EVA300 and HST respectively.
Observation 4: For relative RSRQ measurement accuracy, the maximum accuracy is 1.43dB, 1.6dB and 1.5dB under EVA600, EVA300 and HST respectively.
Proposal 1: The new separate RSRP/RSRQ accuracy requirements should be specified based on EVA600.
Proposal 2: For absolute RSRP accuracy under high Doppler condition, new requirement need to be specified based on EVA600.
Proposal 2: For relative RSRP accuracy under high Doppler condition, the existing requirement could be reused.
Proposal 3: For absolute/relative RSRQ accuracy under high Doppler condition, the existing requirements could be reused.
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