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Introduction
The RedCap WID [1] defines among its objectives the specification of support for UEs with reduced maximum UE bandwidth and reduced minimum number of Rx branches, which impacts on the UE performance. Since these assumptions are different from the ones used on the definition of the RRM requirements for NR UEs, RAN4 is currently working on defining requirements for RedCap UEs.
In RAN4 #100e, the simulation assumptions for SSB-based RRM measurements were agreed in [2] and the simulation assumptions for L1-RSRP measurements were agreed in [3].
RAN4 is investigating whether the number of samples considered for SSB-based RRM measurements and L1-RSRP measurements need to be changed for RedCap UEs to consider the measurement accuracy degradation caused by reduced the number of Rx branches.
In RAN4 #101e, companies brought simulation results based on the agreed assumptions, and the following was agreed: 
	Agreements:
Method for defining 1 Rx requirements for SSB based measurement, FR1 and FR2
· Method for defining 1 Rx requirements for SSB based measurement
· Relax accuracy level
· Measurement period
· Option A (E///, CMCC, HW, vivo): Keep measurement period same as Rel-15
· Option B (Apple, QC, MTK): Extend the lower bound of measurement delay for longer duty cycle (like in LTE cat1-bis) without increasing the sample number

SSB-based L1-RSRP: measurement period without measurement restriction
For RedCap UE with 1RX SSB-based L1-RSRP measurement period can be unchanged for FR1 and FFS for FR2.
CSI-RS based L1-RSRP (excluding 60 kHz SCS): measurement period without measurement restriction
For RedCap UE with 1RX CSI-RS based L1-RSRP measurement period can be unchanged for FR1 and FFS for FR2

Open Issues:
If accuracy level is relaxed, how much to relax? FR1 and FR2
· Option 1 (Apple, QC): 
· For FR1 with 1Rx
· Relax the current absolute RSRP accuracy of +/-4.5dB to +/-7dB for max Io=-70dBm, and relax the other absolute accuracy by 1dB  
· Relax the relative accuracy by 1dB
· For FR2 with 1Rx
· Relax the current absolute and relative accuracy by 1dB
· Option 2 (HW): 0.5 dB
· Option 3 (E///): 1 dB for FR1, 1.5 dB for FR2
 
If accuracy level is relaxed, which measurement to relax FR1 and FR2
· Option 1 (Apple, Apple): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ
· Option 2 (HW, Apple, vivo): Absolute RSRP, relative RSRP, absolute RSRQ, relative RSRQ + SINR
 
Whether legacy RF margin can be considered for RedCap for FR1
· Option 1 (Apple): legacy 1.5dB RF margin reduction shall not be considered in RSRP accuracy requirement with max Io=-70dBm for RedCap FR1
· Option 2 (E///, vivo, CMCC): Use same RF margin as in Rel-15 NR.




This document presents simulation results with the agreed assumptions.
Discussion
SSB based RRM measurements
Results with 1 RX
In the last RAN4 meeting, it was agreed to relax the accuracy level for SSB based RRM measurements. It is still open for discussion whether it is necessary to extend the measurement period or not. The simulation parameters are shown in Appendix A, Tables A1 and A2. In this section, the results are presented in terms of the SINR measurement accuracy based on SSB for different channel models and number of samples, where the degradation is defined as follows:
· DeltaRSRP = measurement RSRP – ideal RSRP
· Accuracy = max( abs( DeltaRSRP(95th percentile),1Rx, NSamples), abs(DeltaRSRP(5th percentile, NSamples) ,1Rx, NSamples)
All the results are presented at SNR = -6dB.
Table 1 - Delta RSRP and Degradation for RedCap UEs with 1 RX - 15kHz SCS
	
	Delta RSRP – 5 samples [dB]
	Delta RSRP – 6 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	5 samples
	6 samples

	AWGN
	-1.26
	0.01
	1.04
	-1.13
	0.02
	0.95
	1.26
	1.13

	TDLA-30ns
	-1.61
	0.04
	1.36
	-1.47
	0.03
	1.21
	1.61
	1.47

	TDLB-100ns
	-1.41
	0.03
	1.2
	-1.3
	0.03
	1.12
	1.41
	1.30

	TDLC-300ns
	-1.45
	0.03
	1.21
	-1.32
	0.02
	1.1
	1.45
	1.32



Table 2 - Delta RSRP and Degradation for RedCap UEs with 1 RX - 30kHz SCS
	
	Delta RSRP – 5 samples [dB]
	Delta RSRP – 6 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	5 samples
	6 samples

	AWGN
	-1.26
	0.02
	1.03
	-1.16
	0.02
	0.95
	1.26
	1.16

	TDLA-30ns
	-1.61
	0.03
	1.33
	-1.43
	0.03
	1.23
	1.61
	1.43

	TDLB-100ns
	-1.4
	0.03
	1.18
	-1.26
	0.02
	1.06
	1.40
	1.26

	TDLC-300ns
	-1.36
	0.01
	1.09
	-1.24
	0.02
	1.03
	1.36
	1.24



Table 3 - Delta RSRP and Degradation for RedCap UEs with 1 RX - 120kHz SCS
	
	Delta RSRP – 5 samples [dB]
	Delta RSRP – 6 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	5 samples
	6 samples

	AWGN
	-1.26
	0.02
	1.04
	-1.14
	0.01
	0.96
	1.26
	1.14

	TDLA-30ns
	-1.57
	0.02
	1.23
	-1.32
	0.02
	1.1
	1.57
	1.32



Table 4 - Delta RSRP and Degradation for RedCap UEs with 1 RX - 240kHz SCS
	
	Delta RSRP – 5 samples [dB]
	Delta RSRP – 6 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	5 samples
	6 samples

	AWGN
	-1.26
	0.02
	1.04
	-1.14
	0.01
	0.96
	1.26
	1.14

	TDLA-30ns
	-1.57
	0.02
	1.23
	-1.32
	0.02
	1.1
	1.57
	1.32



Comparison of degradation from UEs with 2RXs and 1 RX
In this section, the results of the RSRP estimation and accuracy degradation are shown. The RSRP degradation for RedCap UEs with 1 RX, calculated with 5 and 6 samples, is compared with the RSRP degradation with 2 RX, with 5 samples, which is the baseline for comparison from Rel-15 NR RRM requirements. The degradation is defined as:
· DeltaRSRP = estimated RSRP – ideal RSRP
· Degradation(5th percentile) := (DeltaRSRP(5th percentile), 1Rx, N samples) - (DeltaRSRP(5th percentile), 2Rx, 5 samples)
· Degradation(95th percentile) := (DeltaRSRP(95th percentile), 1Rx, N samples) - (DeltaRSRP(95th percentile), 2Rx, 5 samples)
· Degradation = max(abs(degradation(95th percentile) ), abs(degradation(5th percentile))

Table 5 - Comparison of the RSRP degradation for 1 RX UEs and 2 RX UEs
	
	
	Degradation [dB]

	
	#samples  – 2RX
	5 samples

	
	#samples – 1 RX 
	5 samples
	6 samples

	15 kHz
	AWGN
	0.41
	0.28

	
	TDLA-30ns
	0.74
	0.6

	
	TDLB-100ns
	0.53
	0.42

	
	TDLC-300ns
	0.59
	0.46

	30 kHz
	AWGN
	0.41
	0.31

	
	TDLA-30ns
	0.73
	0.55

	
	TDLB-100ns
	0.53
	0.39

	
	TDLC-300ns
	0.50
	0.38

	120 kHz
	AWGN
	0.42
	0.3

	
	TDLA-30ns
	0.70
	0.45

	240 kHz
	AWGN
	0.41
	0.31

	
	TDLA-30ns
	0.61
	0.42



From the comparison of the results with 5 samples, for UEs with 1 RX and 2 RX, the results show that the RSRP estimation is degraded at most 0.74 dB in FR1 (15kHz, TDLA channel) and 0.7 dB in FR2 (240 kHz, AWGN channel), these results are highlighted in Table 5.


The simulation results show that the SS-RSRP degradation from reducing the number of RX is at most 0.74 dB in FR1, and 0.7 dB in FR2 considering the same number of samples as in Rel-15 NR.

In the last meeting, it was decided that the accuracy level for SSB measurements will be relaxed. However, it is still up to discussion whether to increase the measurement period or to extend the lower boundary of the measurements. 
RAN4 has already agreed to relax the accuracy level for SSB-based RRM measurements.
Increasing the number of samples for RedCap UEs with 1 RX from 5 to 6 samples, results in at most 0.25 dB accuracy improvement in the RSRP estimation in FR2, and 0.18 dB in FR1. These results are highlighted in blue in Table 5.
The simulations show that increasing the number of samples considered in SSB-based measurements for RedCap UEs with 1 RX results in at most 0.25 dB improvement in the RSRP accuracy in FR2, and 0.18 dB in FR1.
The RSRP estimation accuracy improvement resulted from increasing the number of samples for RedCap UEs with 1 RX does not justify the delay caused by it. Additionally, RAN4 has already decided that the SSB-based RRM measurement accuracy will be relaxed for RedCap UEs with 1 RX Therefore, we propose: 
Reuse the Rel-15 measurement period for SSB-based RRM measurements for RedCap UEs with 1 RX
For SSB-based RRM measurements, relax the accuracy level by 1 dB in both FR1 and FR2 for RedCap UEs with 1 RX.

L1-RSRP measurements
The simulation parameters are shown in Appendix A, Tables A3 and A4. In this section, the results are presented in terms of the SINR measurement accuracy based on SSB and CSI-RS for different channel models and number of samples, where the degradation is defined as follows:
· DeltaRSRP = measurement RSRP – ideal RSRP
· Accuracy = max( abs( DeltaRSRP(95th percentile),1Rx, NSamples), abs(DeltaRSRP(5th percentile, NSamples) ,1Rx, NSamples)
SSB based L1-RSRP measurements
Results with 1 RX
All the results are presented at SINR = -2dB.
Table 1 - Delta RSRP and Accuracy for RedCap UEs with 1 RX - 15kHz SCS
	
	Delta RSRP – 3 samples [dB]
	Delta RSRP – 5 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	3 samples
	5 samples

	AWGN
	-0.65
	0.01
	0.63
	-0.49
	0.02
	0.48
	0.65
	0.49

	TDLA-30ns
	-0.81
	0.02
	0.78
	-0.58
	0.02
	0.57
	0.81
	0.58

	TDLB-100ns
	-0.76
	0.01
	0.76
	-0.59
	0.02
	0.56
	0.76
	0.59

	TDLC-300ns
	-0.77
	0.01
	0.74
	-0.58
	0.01
	0.53
	0.77
	0.58




Table 7 - Delta RSRP and Accuracy for RedCap UEs with 1 RX - 30kHz SCS
	
	Delta RSRP – 3 samples [dB]
	Delta RSRP – 5 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	3 samples
	5 samples

	AWGN
	-0.6
	0.06
	0.6
	-0.46
	0.02
	0.49
	0.6
	0.49

	TDLA-30ns
	-0.8
	0
	0.66
	-0.53
	-0.01
	0.52
	0.8
	0.53

	TDLB-100ns
	-0.77
	0.02
	0.66
	-0.56
	0.02
	0.52
	0.77
	0.56

	TDLC-300ns
	-0.72
	0.03
	0.7
	-0.59
	-0.02
	0.52
	0.72
	0.59



Table 8 - Delta RSRP and Accuracy for RedCap UEs with 1 RX - 120kHz SCS
	
	Delta RSRP – 3 samples [dB]
	Delta RSRP – 5 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	3 samples
	5 samples

	AWGN
	-0.69
	0.03
	0.6
	-0.57
	0.02
	0.51
	0.69
	0.57

	TDLA-30ns
	-0.7
	0.03
	0.62
	-0.6
	0.02
	0.42
	0.7
	0.6



When comparing the SSB based L1-RSRP degradation for RedCap UEs with 1 RX with 3 samples and 5 samples measurement period, we observe the following: 
The simulation results show that the L1-RSRP accuracy for RedCap UEs with 1 RX is improved by at most 0.23 dB in FR1, when the measurement period is extended to 5 samples, and at most 0.12 dB in FR2.

Comparison of degradation from UEs with 2RXs and 1 RX
In this section, the results of the L1-RSRP estimation and accuracy degradation are shown. The L1-RSRP degradation for RedCap UEs with1  RX, calculated with 3 and 5 samples, is compared with the RSRP degradation with 2 RX, with 3 samples, which is the baseline for comparison from Rel-15 NR RRM requirements. The degradation is defined as:
· DeltaRSRP = estimated RSRP – ideal RSRP
· Degradation(5th percentile) := (DeltaRSRP(5th percentile), 1Rx, N samples) - (DeltaRSRP(5th percentile), 2Rx, 3 samples)
· Degradation(95th percentile) := (DeltaRSRP(95th percentile), 1Rx, N samples) - (DeltaRSRP(95th percentile), 2Rx, 3 samples)
· Degradation = max(abs(degradation(95th percentile) ), abs(degradation(5th percentile))
All the results are for SINR = -2dB.
	
	
	Degradation [dB]

	
	#samples  – 2RX
	3 samples

	
	#samples – 1 RX 
	3 samples
	5 samples

	15 kHz
	AWGN
	0.36
	0.25

	
	TDLA-30ns
	0.2
	0.15

	
	TDLB-100ns
	0.17
	0.11

	
	TDLC-300ns
	0.14
	0.08

	30 kHz
	AWGN
	0.27
	0.21

	
	TDLA-30ns
	0.11
	0.08

	
	TDLB-100ns
	0.13
	0.1

	
	TDLC-300ns
	0.16
	0.15

	120 kHz
	AWGN
	0.31
	0.34

	
	TDLA-30ns
	0.2
	0.26



The comparison of the simulation results for UEs with 1 RX and 2 RX, with 3 samples, show that the L1-RSRP accuracy is degraded at most 0.36 dB in FR2, and 0.31 dB in FR1.

Reuse the measurement period for SSB-based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
Relax the SSB based L1-RSRP measurement accuracy requirements for RedCap UEs with 1 RX by 1 dB in FR1 and FR2.

0. CSI-RS based L1-RSRP measurements
Similar to the SSB L1-RSRP measurements, the results in this Section are shown for SINR = -2dB.
Results with 1 RX
Table 6 - Degradation for RedCap UEs with 1 RX - 15kHz SCS
	
	Delta RSRP – 3 samples [dB]
	Delta RSRP – 5 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	3 samples
	5 samples

	AWGN
	-1.07
	0
	0.87
	-0.82
	0.01
	0.65
	1.07
	0.82

	TDLA-30ns
	-1.21
	0.05
	1.14
	-0.78
	0.05
	0.82
	1.21
	0.82

	TDLB-100ns
	-1.13
	0.08
	1.13
	-0.81
	0.07
	0.88
	1.13
	0.88

	TDLC-300ns
	-1.19
	0.01
	1.05
	-0.9
	0.01
	0.78
	1.19
	0.90



Table 7 - Degradation for RedCap UEs with 1 RX - 30kHz SCS
	
	Delta RSRP – 3 samples [dB]
	Delta RSRP – 5 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	3 samples
	5 samples

	AWGN
	-1.14
	0.02
	0.93
	-0.89
	0.03
	0.76
	1.14
	0.89

	TDLA-30ns
	-1.57
	-0.04
	1.14
	-0.99
	-0.03
	0.81
	1.57
	0.99

	TDLB-100ns
	-1.35
	-0.05
	1.05
	-0.99
	-0.03
	0.83
	1.35
	0.99

	TDLC-300ns
	-1.43
	-0.11
	0.9
	-1.02
	-0.11
	0.66
	1.43
	1.02



Table 8 - Degradation for RedCap UEs with 1 RX - 120kHz SCS
	
	Delta RSRP – 3 samples [dB]
	Delta RSRP – 5 samples [dB]
	Accuracy [dB]

	
	5%
	50%
	95%
	5%
	50%
	95%
	3 samples
	5 samples

	AWGN
	-1.18
	0.04
	0.96
	-0.89
	0.03
	0.75
	1.18
	0.89

	TDLA-30ns
	-1.5
	-0.02
	1.12
	-1.1
	-0.03
	0.86
	1.5
	1.1



Comparison of degradation from UEs with 2RXs and 1 RX
	
	
	Degradation [dB]

	
	#samples  – 2RX
	3 samples

	
	#samples – 1 RX 
	3 samples
	5 samples

	15 kHz
	AWGN
	2.22
	1.73

	
	TDLA-30ns
	2.19
	1.54

	
	TDLB-100ns
	2.13
	1.61

	
	TDLC-300ns
	2.15
	1.65

	30 kHz
	AWGN
	2.27
	1.83

	
	TDLA-30ns
	2.50
	1.79

	
	TDLB-100ns
	2.28
	1.77

	
	TDLC-300ns
	2.27
	1.7

	120 kHz
	AWGN
	0.72
	0.56

	
	TDLA-30ns
	0.51
	0.39



The comparison of the simulation results for CSI-RS based L1-RSRP for UEs with 1 RX and 2 RX, with 3 samples, show that the L1-RSRP accuracy is degraded at most 0.72 dB in FR2, and 2.5 dB in FR1.
For CSI-RS based L1-RSRP in FR1, relax the accuracy by 2.5 dB
Reuse the measurement period for CSI-RS based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
For CSI-RS based L1-RSRP in FR2, relax the accuracy by 1 dB

Conclusion

1. The simulation results show that the SS-RSRP degradation from reducing the number of RX is at most 0.74 dB in FR1, and 0.7 dB in FR2 considering the same number of samples as in Rel-15 NR.
1. RAN4 has already agreed to relax the accuracy level for SSB-based RRM measurements.
1. The simulations show that increasing the number of samples considered in SSB-based measurements for RedCap UEs with 1 RX results in at most 0.25 dB improvement in the RSRP accuracy in FR2, and 0.18 dB in FR1.
1. Reuse the Rel-15 measurement period for SSB-based RRM measurements for RedCap UEs with 1 RX
For SSB-based RRM measurements, relax the accuracy level by 1 dB in both FR1 and FR2 for RedCap UEs with 1 RX.
The simulation results show that the L1-RSRP accuracy for RedCap UEs with 1 RX is improved by at most 0.23 dB in FR1, when the measurement period is extended to 5 samples, and at most 0.12 dB in FR2.
The comparison of the simulation results for UEs with 1 RX and 2 RX, with 3 samples, show that the L1-RSRP accuracy is degraded at most 0.36 dB in FR2, and 0.31 dB in FR1.

Reuse the measurement period for SSB-based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
Relax the SSB based L1-RSRP measurement accuracy requirements for RedCap UEs with 1 RX by 1 dB in FR1 and FR2.
The comparison of the simulation results for CSI-RS based L1-RSRP for UEs with 1 RX and 2 RX, with 3 samples, show that the L1-RSRP accuracy is degraded at most 0.72 dB in FR2, and 2.5 dB in FR1.
For CSI-RS based L1-RSRP in FR1, relax the accuracy by 2.5 dB
Reuse the measurement period for CSI-RS based L1-RSRP measurement in FR2 for RedCap UEs with 1 RX.
For CSI-RS based L1-RSRP in FR2, relax the accuracy by 1 dB
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Appendix A
Table A1: General parameters for the L3 measurements simulations
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	4 GHz
	30 GHz

	System bandwidth
	5 MHz; 10 MHz
	50 MHz; 100 MHz

	Prior knowledge of Cell 1 / Cell 2 by the UE
	No / Yes
	No / Yes

	DRX
	No
	No

	BS transmit antennas for SS blocks
	1 tx or single layer transmissions
	1 tx or single layer transmissions

	UE receive antennas
	1RX
	1RX

	Data and control channel subcarrier spacing
	The same as SS block subcarrier spacing
	The same as SS block subcarrier spacing

	Measurement period (in number of measurement samples)
	5, 6, 7, 8
	5, 6, 7, 8

	SS burst set configuration in Cell 1 and Cell 2:

	· Subcarrier spacing
	15 kHz; 30 kHz
	120 kHz; 240 kHz

	· Number of SS blocks per SS burst set
	1 
	1 

	· SS burst periodicity
	5 ms
	5 ms

	· Number of transmit antenna ports
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)

	· SS block BW
	20 PRBs
	20 PRBs

	· Actual SS block transmissions
	always transmitted
	always transmitted

	



Table A2: Cell-specific parameters for the L3 measurements simulations
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	NR-PSS and NR-SSS sequences
	-
	To be indicated by companies
	To be indicated by companies

	PBCH and DMRS power offset with respect to NR-PSS and NR-SSS
	dB
	0
	0

	Data and control PSD relative to NR-PSS and NR-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	1)Relative Delay of 1st Path (synchronous)
	µs
	0
	CP/2

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	Ms
	0
	3 ms

	SNR 
	dB
	6 dB
	1 dB

	Es/IoT (calculated from SNR)
	dB
	N/A
	-5.97 dB

	Propagation conditions
	-
	FR1:
AWGN
TDL-A 30ns
TDL-B 100ns
TDL-C 300ns

FR2:
AWGN
TDL-A 30ns

	UE speed
	
	FR1: 30 km/h
FR2: 3 km/h

	NOTE: the companies are encouraged to state channel model parameters together with the results, the parameters are to be further discussed and aligned



SSB based L1-RSRP measurements
Table A3: Parameters for SSB based L1-RSRP Measurements
	Parameters
	Value

	
	FR1
	FR2

	Carrier frequency
	4GHz
	30GHz

	Subcarrier Spacing for SSB
	15kHz, 30kHz
	120kHz

	Data and control PSD relative to NR-PSS and NR-SSS
	0 dB

	Transmitted SSB per SSB Periodicity
	SSB #0

	SSB Periodicity
	20ms

	Number of samples in L1 averaging
	3 samples (Same as Rel-15 L1-RSRP measurement)
5 samples
Others are not precluded.

	Transmit antennas
	1

	Receive antennas
	1

	Propagation conditions
	AWGN
TDL-A 30ns
TDL-B 100ns
TDL-C 300ns
	AWGN
TDL-A 30ns

	UE speed
	FR1: 30 km/h
FR2: 3 km/h

	CP type
	Normal CP

	SSB Es/Noc
	[-3, -2, -1, 0] dB



CSI-RS based L1-RSRP measurements
Table A4: Parameters for CSI-RS based L1-RSRP Measurements
	Parameters
	Value

	
	FR1
	FR2

	Carrier frequency
	4GHz
	30GHz

	Subcarrier Spacing for CSI-RS
	15kHz, 30kHz
	120lHz

	[bookmark: OLE_LINK48][bookmark: OLE_LINK47][bookmark: OLE_LINK46]CSI-RS bandwidth
	24RBs

	Data and control PSD relative to CSI-RS
	0 dB

	CDM Type
	‘No CDM’

	Number of CSI-RS ports
	1

	CSI-RS Density
	3

	[bookmark: OLE_LINK71][bookmark: OLE_LINK70]CSI-RS Periodicity
	20 slots for 15 kHz
40 slots for 30 kHz
80 slots for 120 kHz

	Number of samples in L1 averaging
	3 samples (Same as Rel-15 L1-RSRP measurement)
5 samples
Others are not precluded.

	[bookmark: _Hlk503738935]Transmit antennas
	1

	Receive antennas
	1

	Propagation conditions
	FR1:
AWGN
TDL-A 30ns
TDL-B 100ns
TDL-C 300ns

FR2:
AWGN
TDL-A 30ns

	UE speed
	FR1: 30 km/h
FR2: 3 km/h

	CP type
	Normal CP

	Es/Noc
	[-3, -2, -1, 0] dB





