Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #90bis	R4-1903892
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Xi’an, China, 8 – 12 April 2019

Agenda Item:	6.11.2.2.1
Source:	Ericsson
Title:	Discussion on L1-RSRP accuracy requirements
Document for:	Discussion
1	Introduction
RAN4#90 agreed with the way forward on L1-RSRP measurement accuracy [1]:
	· For measurement accuracy, 
· The accuracy is defined based on the single sample.
· RAN4 is to decide the minimum BW used for deriving the CSI-RS based L1-RSRP measurement accuacy based on the simulation results.
· Interested companies are encouraged to provide L1-RSRP accuracy simulation results based on the simulation assumptions in this WF.



This contribution provides our L1-RSRP measurement simulation result and discusses L1-RSRP measurement accuracy requirements.
2	Simulation results
2.1	SSB based L1-RSRP measurement
Table 1 shows the parameters for the SSB based L1-RSRP measurement agreed in [1]. Figure 1 shows the simulation results of SSB based L1-RSRP measurement error, and Table 2 is the summary of results.
[bookmark: _Ref536107147]Table 1	Simulation parameters for the SSB based L1-RSRP measurement. 
	Parameters
	Value

	SCS
	15kHz, 30kHz, 120kHz

	Side condition (SNR)
	-3dB

	Number of samples (N)
	1 (single sample measurement)

	Propagation channel
	AWGN
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[bookmark: _Ref525581535]Figure 1	SSB based L1-RSRP measurement error. 

[bookmark: _Ref4594526]Table 2	Summary of SSB based L1-RSRP measurement error
	
	5%-ile
	95%-ile

	SCS=15kHz
	-1.2
	0.99

	SCS=30kHz
	-0.8
	0.72

	SCS=120kHz
	-0.35
	0.34



It is observed from the simulation result that the estimation error is within +/-1.2dB with 90% probability (from 5%-ile to 95%-ile) for both FR1/FR2. If we assume the L1-RSRP measurement error distribution follows the normal distribution (i.e., σ =1.0), +/-1.2dB corresponds to +/-1.64σ (90%). If we consider +/-3.29σ as specified in TS38.133 A.2.1.2 (99.9%), the relative L1-RSRP accuracy is within +/-2.5dB for 99.9%. Considering the implementation margin as 0.5dB, we propose to set the relative L1-RSRP accuracy requirements for FR1 to +/-3.0dB. 
Proposal 1: Set SSB based relative L1-RSRP accuracy to +/-3.0dB under normal condition for FR1.
For the SSB based absolute L1-RSRP accuracy, we think we can reuse the same approach as SS-RSRP even with the side condition is -6dB, that is, 
· Normal condition with Io=-70dBm/BW is derived by adding 1.5dB to the relative L1-RSRP accuracy in normal condition.
· Extreme condition with Io=-70dBm/BW is derived by adding 4.5dB to the absolute L1-RSRP accuracy in normal condition. 
· Normal condition with Io=-50dBm/BW is derived by adding 3.5dB to the absolute L1-RSRP accuracy in normal condition with Io=-70dB/BW.
· Extreme condition with Io=-50dB/BW is derived by adding 2dB to the absolute L1-RSRP accuracy in extreme condition with Io=-70dB/BW.
 
Table 10.1.2.1.1-1: SS-RSRP Intra frequency absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	9
	-6 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	8
	11
	-6 dB
	ANR_FDD_FR1_A, NR_TDD_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_G, NR_FDD_FR1_H,
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in Section 3.5.2.



Table 10.1.2.1.2-1: SS-RSRP Intra frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	2
	3
	-3 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3
	3
	-6 dB
	Note 3
	Note 3
	Note 3
	N/A
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in Section 3.5.2.




With this methodology the SSB based absolute L1-RSRP accuracy requirements for FR1 are proposes as follows.
Proposal 2: SSB based absolute L1-RSRP accuracy requirements for FR1 are proposes as follows:
	
	Normal condition
	Extreme condition

	Maximum Io = -50dB/BW
	+/-4.5dB
	+/-9.0dB

	Maximum Io = -70dB/BW
	+/-8.0dB
	+/-11.0dB



 
2.2	CSI-RS based L1-RSRP measurement
[bookmark: _GoBack]Table 3 shows the parameters for the CSI-RS based L1-RSRP measurement based on [1]. Figure 2 shows the CSI-RS based L1-RSRP measurement error based on the number of PRBs, and Table 4 summarizes the results. 

[bookmark: _Ref536107293]Table 3	Simulation parameters for the CSI-RS based L1-RSRP measurement.
	Parameters
	Value

	SCS
	15kHz, 30kHz, 120kHz

	Side condition (SNR)
	-3dB

	Density (D)
	3

	Number of samples (M)
	1 (single sample measurement) 

	Number of PRB
	24, 48, 96

	Propagation condition
	AWGN


[bookmark: _Ref536111856]
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[bookmark: _Ref4596076]Figure 2	CSI-RS based L1-RSRP measurement error. 
[bookmark: _Ref4596110]Table 4	Summary of CSI-RS based L1-RSRP measurement error
	
	PRB
	5%-ile
	95%-ile

	SCS=15kHz
	24
	-1.25
	1.12

	
	48
	-0.77
	0.73

	
	96
	-0.57
	0.54

	SCS=30kHz
	24
	-0.79
	0.78

	
	48
	-0.54
	0.55

	
	96
	-0.36
	0.41

	SCS=120kHz
	24
	-0.37
	0.44

	
	48
	-0.24
	0.28

	
	96
	-0.15
	0.23



It is observed from the simulation result that the estimation error is within +/-1.25dB for 24PRB with 90% probability for FR1. Similar to SSB based L1-RSRP measurement accuracy, if we assume the L1-RSRP measurement error distribution follows the normal distribution, the relative L1-RSRP accuracy is within +/-2.5dB for 99.9%. Considering the implementation margin as 0.5dB, we propose to set the relative L1-RSRP accuracy requirements with 24PRB for FR1 to +/-3.0dB. 
Proposal 3: Set the CSI-RS based relative L1-RSRP accuracy requirements under normal condition to +/-3.0dB for FR1 (24PRB).
Regarding the CSI-RS based absolute L1-RSRP accuracy, we propose to reuse the same methodology as SSB based L1-RSRP requirements above. 
Proposal 4: CSI-RS based absolute L1-RSRP accuracy requirements for FR1 are proposes as follows:
	
	Normal condition
	Extreme condition

	Maximum Io = -50dB/BW
	+/-4.5dB
	+/-9.0dB

	Maximum Io = -70dB/BW
	+/-8.0dB
	+/-11.0dB



If we look 96PRB case, it is observed that the estimation error is within +/-0.6dB with 90% probability. Based on that we can set the relative L1-RSRP accuracy requirements with 96PRB for FR1 to +/-2.0dB.
Observation: With 96PRB, the relative L1-RSRP accuracy is improved from +/-3.0dB to +/-2.0dB.
Proposal 5: RAN4 discuss whether CSI-RS based L1-RSPR accuracy requirements with 96 PRB is introduced or not.
3	Summary
Proposal 1: Set SSB based relative L1-RSRP accuracy to +/-3.0dB under normal condition for FR1.
Proposal 2: SSB based absolute L1-RSRP accuracy requirements for FR1 are proposes as follows:
	
	Normal condition
	Extreme condition

	Maximum Io = -50dB/BW
	+/-4.5dB
	+/-9.0dB

	Maximum Io = -70dB/BW
	+/-8.0dB
	+/-11.0dB



Proposal 3: Set the CSI-RS based relative L1-RSRP accuracy requirements under normal condition to +/-3.0dB for FR1 (24PRB).
Proposal 4: CSI-RS based absolute L1-RSRP accuracy requirements for FR1 are proposes as follows:
	
	Normal condition
	Extreme condition

	Maximum Io = -50dB/BW
	+/-4.5dB
	+/-9.0dB

	Maximum Io = -70dB/BW
	+/-8.0dB
	+/-11.0dB



Observation: With 96PRB, the relative L1-RSRP accuracy is improved from +/-3.0dB to +/-2.0dB.
Proposal 5: RAN4 discuss whether CSI-RS based L1-RSPR accuracy requirements with 96 PRB is introduced or not.
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