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1 Introduction
In this contribution paper, we discuss the impact of complexity reduction on measurement procedure by providing cell detection, L1-RSRP cell measurement, L3-RSRP neighbouring cell measurements, RLM/BFD performance, hypothetical PDCCH performance, and number of frequencies, cells and SSBs simulation performance in RedCap.
2 Cell detection performance
The cell detection simulation is carried out to provide us with some views on PSS/SSS detection delay requirements with simulation assumptions given in [1]. The following table shows the 90%-ile PSS/SSS acquisition time for different channels and with different subcarrier spacing (i.e different numerologies). 
[bookmark: _Ref47480467]Table 1: The 90%-iles PSS/SSS acquisition time with SNR = -6dB in FR1
	Channel
	Scenario
	Case
	Number of required SSBs

	AWGN
	15KHz
	#1
	1

	
	30KHz
	#1
	1

	TDL-A
	15KHz
	#1
	3

	
	30KHz
	#1
	3

	TDL-B
	15KHz
	#1
	3

	
	30KHz
	#1
	3

	TDL-C
	15KHz
	#1
	3

	
	30KHz
	#1
	3



Table 2: The 90%-iles PSS/SSS acquisition time with SNR = -2dB in FR1
	Channel
	Scenario
	Case
	Number of required SSBs

	AWGN
	15KHz
	#1
	1

	
	30KHz
	#1
	1

	TDL-A
	15KHz
	#1
	2

	
	30KHz
	#1
	2

	TDL-B
	15KHz
	#1
	2

	
	30KHz
	#1
	2

	TDL-C
	15KHz
	#1
	2

	
	30KHz
	#1
	2



From the simulation results, it is observed that the required number of SSB (i.e. PSS/SSS) samples for cell detection for RedCap UE for the 90%ile of the CDF of the PSS/SSS detection time is up to 3 samples. Now, if we compare this result to the results of rel-15, when 2 Rx were used, where from [2] it is given that the number of PSS/SSS samples for the TDL-A channel (reported by the majority of the contributors) was equal 2, which means one samples less compared to using 1 Rx for RedCap. Therefore, the existing requirements that are based on the LLS performance results should be extended by one extra sample to address the 1 Rx of RedCap. 
Observation 1: [bookmark: _Ref78929141]There is no difference in the evaluation performance for the 90%ile results of 15 KHz and 30 KHz SCS cases and for different multipath channels (i.e. the TDL channels).
Observation 2: [bookmark: _Ref85818836]Required number of PSS/SSS samples for cell detection for RedCap UE with 1 Rx, i.e. 90%-ile CDF of PSS/SSS detection time at the condition of SINR = -6 dB, is up to 3 based on the simulation results.
Observation 3: [bookmark: _Ref92670382]Required number of PSS/SSS samples for cell detection for RedCap UE with 1 Rx, i.e. 90%-ile CDF of PSS/SSS detection time at the condition of SINR = -2 dB, is up to 2 based on the simulation results.
Observation 4: [bookmark: _Ref85818852]One additional PSS/SSS sample is needed compared to the case of using 2 Rx.
Proposal 1: [bookmark: _Ref79150480]Support extending the existing requirements with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.
3 Serving and neighbouring cell measurements
In this section, we provide our LLS simulation performance for serving cell measurements (L1-RSRP) and neighbouring cell measurements (L3-RSRP). 
3.1. Serving cell measurements
This section provides the simulation results for L1-RSRP measurement performance for release 17 RedCap UE with 1 Rx. The simulation in this section of this contribution follows the simulation parameters assumptions provided in [3]. In these simulation results, we compare the measurements accuracy of SSB and CSI-RS based RSRP on different subcarrier spacing (SCS), frequency range (FR), SINR, sample number (N) and channel types. The performance is given in the following tables. The results summarise the absolute accuracies and values of 5%ile, 95%ile and 90%ile absolute value points of the CDF curves of delta RSRP. 
3.1.1. SSB based L1-RSRP measurements
The following tables present the SSB based RSRP measurements accuracy in FR1 and FR2. 
[bookmark: _Ref85781699]



Table 3: SSB based RSRP measurement accuracy in FR1
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Table 4: SSB based RSRP measurement accuracy in FR2
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From 



Table 3, we can observe that using 3 SSB samples with TDL-A channel achieves absolute accuracy equal to 1.56 at SINR equal to -3 dB. Hence, minimum of 5 SSB samples are required to achieve absolute accuracy ~1 at -3 dB SINR.
Observation 5: [bookmark: _Ref85818888]Required number of SSB samples for cell measurements for RedCap with 1 Rx to achieve absolute accuracy approximately 1 dB at the condition of SINR = -3 dB, is up to 5 SSB samples based on our simulation results.
Observation 6: [bookmark: _Ref85818903]In general, 3 SSB samples are needed to achieve absolute accuracy below 2 dB for FR1 and FR2 with 1 Rx RedCap UEs.

3.1.2. CSI-RS based L1-RSRP measurements
The following tables present the CSI-RS based RSRP measurements accuracy in FR1 and FR2


Table 5: CSI-RS based RSRP measurement accuracy in FR1
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Table 6: CSI-RS based RSRP measurement accuracy in FR2
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Observation 7: [bookmark: _Ref85818918]In general, CSI-RS based RSRP is less accurate compared to the SSB based RSRP measurements. 
Observation 8: [bookmark: _Ref85818934]Required number of CSI-RS samples for cell measurements for RedCap with 1 Rx to achieve absolute accuracy below 1 at the condition of SINR = 0 dB, is up to 5 CSI-RS samples based on our simulation results. 
3.2. SSB based L3-RSRP measurements
This section provides the simulation results for L3-RSRP measurement performance for release 17 RedCap UE with 1 Rx. The simulation in this section of this contribution follows the simulation parameters assumptions provided in [4]. In these simulation results, we compare the measurements accuracy of SSB based RSRP on different subcarrier spacing (SCS), frequency range (FR), SINR, sample number (N) and channel types. The performance is given in the following tables. The results summarise the absolute accuracies and values of 5%ile, 50%ile, 95%ile and 90%ile absolute value points of the CDF curves of delta RSRP.








Table 7: SSB based RRM measurement accuracy in FR1
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Table 8: SSB based RRM measurement accuracy in FR2
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4 RLM/BFD performance results
In this section, we provide simulation performance for hypothetical PDCCH for RLM/BFD, and simulation for RLM/BFD RedCap. 
4.1. Hypothetical PDCCH performance for RLM/BFD 
The performance evaluation for hypothetical PDCCH for RedCap UE is provided in here and where the simulation assumption parameters provided in [5].
Table 9: PDCCH performance impact in RLM/BFD using FR1, SCS = 15kHz
	FR1, 2x1 and 2x2 MIMO, SCS 15 kHz
	AWGN
	TDL-A 30 ns, 30 km/h
	TDL-B 100 ns, 30 km/h
	TDL-C 300 ns, 30 km/h

	PDCCH performance for RLM (OOS):
	SNR at BLER = 10%

	SSB based RLM Option 2: CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.43
	-8.8
	-9.34
	-9.47

	SSB based RLM Option 1: CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.39
	-7.34
	-8.62
	-8.94

	CSI-RS based RLM CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.38
	-8.88
	-9.4
	-9.48

	CSI-RS based RLM CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.39
	-7.34
	-8.62
	-8.94

	PDCCH performance for RLM (IS):
	SNR at BLER = 2%

	SSB based RLM Option 2: CCE 4 with IS: 0dB (2x2 MIMO)
	-4.47
	0.74
	-0.03
	-0.37

	SSB based RLM Option 2: CCE 8 with IS: 0dB (2x1 MIMO)
	-4.48
	3.4
	1.27
	0.57

	SSB based RLM Option 2: CCE 4 with IS: 3dB (2x1 MIMO)
	-4.85
	4.86
	2.83
	2.17

	CSI-RS based RLM CCE 4 with IS: 0dB (2x2 MIMO)
	-4.39
	0.39
	-0.22
	-0.54

	CSI-RS based RLM CCE 8 with IS: 0dB (2x1 MIMO)
	-4.41
	2.69
	1.05
	0.35

	CSI-RS based RLM CCE 4 with IS: 3dB (2x1 MIMO)
	-4.79
	4.13
	2.84
	2.03

	PDCCH performance for BFD:
	SNR at BLER = 10%

	SSB based BFD Option 2: CCE 8 with 0dB (2x2 MIMO)
	-7.5
	-4.79
	-5.34
	-5.56

	SSB based BFD Option 2: CCE 8 with 3dB (2x1 MIMO)
	-8.11
	-3.27
	-4.43
	-4.71

	SSB based BFD Option 1: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-3.32
	-4.62
	-4.98

	CSI-RS based BFD: CCE 8 with 0dB (2x2 MIMO)
	-7.44
	-4.87
	-5.4
	-5.55

	CSI-RS based BFD: CCE 8 with 3dB (2x1 MIMO)
	-8.05
	-3.47
	-4.54
	-4.83

	CSI-RS based BFD: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-3.32
	-4.62
	-4.98








Table 10: PDCCH performance impact in RLM/BFD using FR1, SCS = 30kHz
	FR1, 2x1 and 2x2 MIMO, SCS 30 kHz
	AWGN
	TDL-A 30 ns, 30 km/h
	TDL-B 100 ns, 30 km/h
	TDL-C 300 ns, 30 km/h

	PDCCH performance for RLM (OOS):
	SNR at BLER = 10%

	SSB based RLM Option 2: CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.39
	-9.08
	-9.33
	-9.52

	SSB based RLM Option 1: CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.08
	-7.95
	-8.88
	-8.81

	CSI-RS based RLM CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.34
	-9.23
	-9.38
	-9.39

	CSI-RS based RLM CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.08
	-7.95
	-8.88
	-8.81

	PDCCH performance for RLM (IS):
	SNR at BLER = 2%

	SSB based RLM Option 2: CCE 4 with IS: 0dB (2x2 MIMO)
	-4.44
	0.17
	-0.56
	-0.67

	SSB based RLM Option 2: CCE 8 with IS: 0dB (2x1 MIMO)
	-4.47
	2.55
	0.55
	0.21

	SSB based RLM Option 2: CCE 4 with IS: 3dB (2x1 MIMO)
	-4.86
	3.88
	2.28
	1.88

	CSI-RS based RLM CCE 4 with IS: 0dB (2x2 MIMO)
	-4.41
	0
	-0.44
	-0.31

	CSI-RS based RLM CCE 8 with IS: 0dB (2x1 MIMO)
	-4.39
	1.89
	0.17
	0.16

	CSI-RS based RLM CCE 4 with IS: 3dB (2x1 MIMO)
	-4.75
	3.56
	2.22
	2.09

	PDCCH performance for BFD:
	SNR at BLER = 10%

	SSB based BFD Option 2: CCE 8 with 0dB (2x2 MIMO)
	-7.5
	-5.08
	-5.49
	-5.57

	SSB based BFD Option 2: CCE 8 with 3dB (2x1 MIMO)
	-8.09
	-3.68
	-4.74
	-4.83

	SSB based BFD Option 1: CCE 16 with 0dB (2x1 MIMO)
	-7.41
	-3.96
	-4.96
	-4.85

	CSI-RS based BFD: CCE 8 with 0dB (2x2 MIMO)
	-7.43
	-5.23
	-5.54
	-5.45

	CSI-RS based BFD: CCE 8 with 3dB (2x1 MIMO)
	-8.01
	-3.91
	-4.85
	-4.75

	CSI-RS based BFD: CCE 16 with 0dB (2x1 MIMO)
	-7.41
	-3.96
	-4.96
	-4.85









Table 11: PDCCH performance impact in RLM/BFD using FR2, SCS = 60, 120 kHz
	FR2, 2x1 and 2x2 MIMO
	SCS 60 kHz
	SCS 120 kHz

	
	AWGN
	TDL-A 30 ns, 30 km/h
	AWGN
	TDL-A 30 ns, 30 km/h

	PDCCH performance for RLM (OOS):
	SNR at BLER = 10%

	SSB based RLM Option 2: CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.32
	-9.23
	-11.45
	-9.18

	SSB based RLM Option 1: CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.19
	-8.05
	-11.38
	-8.43

	CSI-RS based RLM CCE 8 with OOS: 4dB (2x2 MIMO)
	-11.27
	-9.17
	-11.41
	-9.34

	CSI-RS based RLM CCE 16 with OOS: 4dB (2x1 MIMO)
	-11.19
	-8.05
	-11.38
	-8.43

	PDCCH performance for RLM (IS):
	SNR at BLER = 2%

	SSB based RLM Option 2: CCE 4 with IS: 0dB (2x2 MIMO)
	-4.47
	0.15
	-4.46
	-0.09

	SSB based RLM Option 2: CCE 8 with IS: 0dB (2x1 MIMO)
	-4.51
	1.6
	-4.48
	1.23

	SSB based RLM Option 2: CCE 4 with IS: 3dB (2x1 MIMO)
	-4.87
	3.23
	-4.87
	2.74

	CSI-RS based RLM CCE 4 with IS: 0dB (2x2 MIMO)
	-4.4
	0.11
	-4.39
	-0.38

	CSI-RS based RLM CCE 8 with IS: 0dB (2x1 MIMO)
	-4.43
	1.69
	-4.4
	0.56

	CSI-RS based RLM CCE 4 with IS: 3dB (2x1 MIMO)
	-4.78
	3.31
	-4.79
	2.17

	PDCCH performance for BFD:
	SNR at BLER = 10%

	SSB based BFD Option 2: CCE 8 with 0dB (2x2 MIMO)
	-7.53
	-5.23
	-7.5
	-5.22

	SSB based BFD Option 2: CCE 8 with 3dB (2x1 MIMO)
	-8.13
	-4.01
	-8.13
	-4.15

	SSB based BFD Option 1: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-4.04
	-7.45
	-4.46

	CSI-RS based BFD: CCE 8 with 0dB (2x2 MIMO)
	-7.45
	-5.15
	-7.47
	-5.38

	CSI-RS based BFD: CCE 8 with 3dB (2x1 MIMO)
	-8.04
	-4.01
	-8.05
	-4.56

	CSI-RS based BFD: CCE 16 with 0dB (2x1 MIMO)
	-7.45
	-4.04
	-7.45
	-4.46


For the hypothetical PDCCH parameters for RLM and BFD, the parameters should be adapted for 1Rx. For OOS parameters, the only available option is to increase the CCE level, however, for the IS and BFD either increasing the CCE level or increasing the RE energy can be considered. Now, if we consider increasing the CCE level for both IS and OOS we can ensure that the SNR gap between IS and OOS is maintained the same. 
Observation 9: [bookmark: _Ref92670447]For the OOS RLM, the only available option is to double the CCE level.
Observation 10: [bookmark: _Ref92670475]For the IN RLM, the available options are either doubling the CCE level or increasing the RE energy by 3dB.  
Observation 11: [bookmark: _Ref92670488]Increasing the CCE level for both IS and OOS RLM for 1Rx RedCap UE can help maintaining the SINR gap between the IS and the OOS to be close to that of using 2Rx. 
Observation 12: [bookmark: _Ref92670498]The performance accuracy for 1Rx with either increasing the CCE level or the PDCCH RE energy is not sufficient to have the same SINR accuracy compared to using 2Rx.
Proposal 2: [bookmark: _Ref92670514]Support updating the CCE level for the hypothetical PDDCH parameters for 1Rx to be multiplied by 2 compared to using 2Rx.
Proposal 3: [bookmark: _Ref92670533]Support study of new requirements for Qin and Qout with 1Rx during the performance discussions.
4.2. RLM/BFD performance
The RLM/BFD performance based on the simulation assumption from [6] is provided below:
Table 12: SSB/CSI-RS based RLM/BFD performance 
	RLM based signals 
	SCS (kHz)
	Number of samples
	Delta SINR (dB)

	
	
	
	AWGN
	TDL-A 30 ns, 30 km/h
	TDL-B 100 ns, 30 km/h
	TDL-C 300 ns, 30 km/h

	SSB
	15 kHz
	5
	9 
	7.5 
	7.5 
	7.7 

	
	
	10
	6 
	5.5 
	5.5 
	5 

	
	
	20
	4.5 
	3.75 
	3.5 
	3.75 

	
	30 kHz
	5
	6.75 
	7.5 
	7 
	7.5 

	
	
	10
	4.75 
	5.5 
	4.75 
	5.25 

	
	
	20
	3.25 
	3.5 
	3.25 
	3.5 

	
	120 kHz
	5
	6.5 
	8 
	NA
	NA

	
	
	10
	5.5 
	5.5 
	
	

	
	
	20
	3.5 
	4.5 
	
	

	CSI-RS
	15kHz
	10
	10 
	6.5 
	13.5 
	11 

	
	
	20
	9 
	5 
	10.5 
	8.75 

	
	
	40
	8 
	4.5 
	8.5 
	6.75 

	
	30 kHz
	10
	7.5
	9.25
	8
	7.5

	
	
	20
	6
	8.25
	6.25
	5.5

	
	
	40
	4.5
	6.75
	4.75
	4.25

	
	120 kHz
	10
	6.25
	11
	NA
	NA

	
	
	20
	4.25
	9.5
	
	

	
	
	40
	3.25
	7
	
	


Based on the simulation performance using 1Rx in RedCap UE, the delta SINR is worse than the case of using 2Rx. Now, whether to extend the period or not should depends on the outcome of the hypothetical PDCCH parameters discussion. 
Observation 13: [bookmark: _Ref92670546]The SINR accuracy for 1Rx is worse than that of using 2Rx, where the delta SINR can reach up to 9 dB and 13.5 dB for SSB based RLM/BFD and CSI-RS based RLM/BFD, respectively.
Proposal 4: [bookmark: _Ref92670564]If the period to be extended for RLM/BFD, it should be based on the outcome of the hypothetical PDCCH parameter discussion.
5 Number of SSBs and number of cells
In this section, we provide system-level simulation for the evaluation of number of detected cell and SSBs when 1Rx is used instead of 2Rx. The simulation assumption is the same as the one used for RAN1 study, which is provided in TR 38.875 [7]. 
[image: Chart

Description automatically generated]
[bookmark: _Ref47527660]Figure 1: Number of detected base stations and SSBs using 2Rx.
[image: Chart
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Figure 2: Number of detected base stations and SSBs using 1Rx.
Based on our simulation performance, using 1Rx in RedCap UE reduces the number of detected SSBs and cells. Therefore, the requirements for the number of cells and SSBs to be measured by the UE should be reduced.
Observation 14: [bookmark: _Ref92670577]Based on our simulation performance, the number of detected cells and SSBs measured by the UE for the case of using 1Rx is less than that of using 2Rx.
Proposal 5: [bookmark: _Ref92670588] Support reducing the number of measured SSBs and cells for the case of using 1Rx in RedCap UEs.
6 Summary
In this contribution, LLS performance for RedCap UEs are provided and we have the following observations and proposals: 
Observation 1: There is no difference in the evaluation performance for the 90%ile results of 15 KHz and 30 KHz SCS cases and for different multipath channels (i.e. the TDL channels).
Observation 2: Required number of PSS/SSS samples for cell detection for RedCap UE with 1 Rx, i.e. 90%-ile CDF of PSS/SSS detection time at the condition of SINR = -6 dB, is up to 3 based on the simulation results.
Observation 3: Required number of PSS/SSS samples for cell detection for RedCap UE with 1 Rx, i.e. 90%-ile CDF of PSS/SSS detection time at the condition of SINR = -2 dB, is up to 2 based on the simulation results.
Observation 4: One additional PSS/SSS sample is needed compared to the case of using 2 Rx.
Proposal 1: Support extending the existing requirements with additional one PSS/SSS sample to cope with the 1 Rx in RedCap use case.
Observation 5: Required number of SSB samples for cell measurements for RedCap with 1 Rx to achieve absolute accuracy approximately 1 dB at the condition of SINR = -3 dB, is up to 5 SSB samples based on our simulation results.
Observation 6: In general, 3 SSB samples are needed to achieve absolute accuracy below 2 dB for FR1 and FR2 with 1 Rx RedCap UEs.
Observation 7: In general, CSI-RS based RSRP is less accurate compared to the SSB based RSRP measurements.
Observation 8: Required number of CSI-RS samples for cell measurements for RedCap with 1 Rx to achieve absolute accuracy below 1 at the condition of SINR = 0 dB, is up to 5 CSI-RS samples based on our simulation results.
Observation 9: For the OOS RLM, the only available option is to double the CCE level.For the OOS RLM, the only available option is to double the CCE level.
Observation 10: For the IN RLM, the available options are either doubling the CCE level or increasing the RE energy by 3dB.
Observation 11: Increasing the CCE level for both IS and OOS RLM for 1Rx RedCap UE can help maintaining the SINR gap between the IS and the OOS to be close to that of using 2Rx.
Observation 12: The performance accuracy for 1Rx with either increasing the CCE level or the PDCCH RE energy is not sufficient to have the same SINR accuracy compared to using 2Rx.
Proposal 2: Support updating the CCE level for the hypothetical PDDCH parameters for 1Rx to be multiplied by 2 compared to using 2Rx.
Proposal 3: Support study of new requirements for Qin and Qout with 1Rx during the performance discussions.
Observation 13: The SINR accuracy for 1Rx is worse than that of using 2Rx, where the delta SINR can reach up to 9 dB and 13.5 dB for SSB based RLM/BFD and CSI-RS based RLM/BFD, respectively.
Proposal 4: If the period to be extended for RLM/BFD, it should be based on the outcome of the hypothetical PDCCH parameter discussion.
Observation 14: Based on our simulation performance, the number of detected cells and SSBs measured by the UE for the case of using 1Rx is less than that of using 2Rx.
Proposal 5: Support reducing the number of measured SSBs and cells for the case of using 1Rx in RedCap UEs.
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Channel |Samples |Distribution of delta RSRP
?;;“ber SCS = 15 KHz SCS = 30 KHz
5% 50% 95% 90% Abs |5% 50% 95% 90% Abs
AWGN 5 -0.89 0.25 1.16 1.07 -1.06 0.31 1.26 1.25
6 -0.81 0.27 1.08 0.98 -0.92 0.32 1.17 1.13
7 -0.74 0.23 0.98 0.9 -0.74 0.3 1.11 1.03
8 -0.63 0.25 0.92 0.83 -0.68 0.33 1.04 0.98
TDL-A 5 -1.46 0.27 1.73 1.66 -1.03 0.39 1.57 1.44
6 -1.19 0.3 1.55 1.37 -0.88 0.37 1.49 1.34
7 -1.05 0.27 141 1.27 -0.8 0.34 1.42 1.27
8 -0.97 0.27 1.29 1.18 -0.6 0.35 1.34 1.24
TDL-B 5 -1.25 0.25 1.51 1.39 -0.85 0.32 1.67 1.38
6 -1.13 0.25 1.36 1.25 -0.7 0.33 1.51 1.28
7 -1.04 0.28 1.28 1.18 -0.58 0.31 142 1.23
8 -0.94 0.28 1.18 1.11 -0.54 0.34 1.38 1.17
TDL-C 5 -1.41 0.29 1.63 1.57 -1.16 0.22 145 1.29
6 -1.27 0.27 1.46 1.39 -1.04 0.26 1.33 1.26
7 -1.14 0.29 1.32 1.25 -0.85 0.23 1.29 1.18
8 -0.99 0.28 1.26 1.15 -0.73 0.22 1.33 1.06
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Channel |Samples |Distribution of delta RSRP
?;I)nber SCS = 120 KHz
5% 50% 95% Abs
AWGN 5 -1.22 0.08 1.41 1.3
6 -1.08 0.07 1.28 1.21
7 -0.98 0.06 1.2 1.11
8 -0.91 0.06 1.18 1.05
TDL-A 5 -1.28 0.16 1.13 1.15
6 -1.11 0.17 1.03 1.03
7 -0.93 0.17 0.99 0.98
8 -0.92 0.16 0.84 0.9
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Channel |Samples |[SINR Distribution of delta RSRP
‘(’;f)nber SCS = 15 KHz SCS =30 KHz
5% 95% Abs 5% 95% Abs
AWGN 3 -3 -0.71 0.92 0.84 -0.75 0.96 0.89
-2 -0.67 0.78 0.73 -0.64 0.79 0.76
-1 -0.57 0.71 0.65 -0.46 0.78 0.66
0 -0.49 0.66 0.57 -0.37 0.75 0.62
5 -3 -0.57 0.82 0.71 -0.42 0.81 0.75
-2 -0.47 0.72 0.61 -0.37 0.71 0.64
-1 -0.42 0.65 0.57 -0.32 0.65 0.59
0 -0.34 0.6 0.51 -0.28 0.64 0.57
TDL-A 3 -3 -1.28 1.1 1.14 -1.62 1.56 1.56
-2 -1.12 0.91 0.92 -1.27 1.44 1.43
-1 -0.9 0.86 0.88 -1.17 1.34 1.23
0 -0.85 0.67 0.75 -0.94 1.12 1.03
5 -3 -0.85 0.76 0.8 -0.91 1.14 0.98
-2 -0.74 0.67 0.7 -0.75 1.02 0.89
-1 -0.63 0.61 0.61 -0.55 0.94 0.83
0 -0.5 0.55 0.51 -0.54 0.83 0.69
TDL-B 3 -3 -1.15 1.31 1.2 -1.15 1.14 1.14
-2 -0.8 1.06 1 -0.87 1.02 0.97
-1 -0.69 0.96 0.87 -0.76 0.89 0.88
0 -0.57 0.85 0.78 -0.67 0.83 0.74
5 -3 -0.88 1.11 1.05 -0.69 0.94 0.82
-2 -0.66 1.02 0.86 -0.62 0.86 0.73
-1 -0.57 0.89 0.74 -0.52 0.76 0.68
0 -0.48 0.78 0.65 -0.43 0.64 0.61
TDL-C 3 -3 -1.42 0.96 1 -1.1 1.19 1.14
-2 -1.13 0.82 0.87 -0.91 0.97 0.93
-1 -1.1 0.78 0.8 -0.8 0.85 0.81
0 -0.85 0.66 0.69 -0.72 0.79 0.75
5 -3 -0.89 0.75 0.8 -0.67 0.83 0.78
-2 -0.76 0.67 0.73 -0.53 0.75 0.7
-1 -0.69 0.61 0.64 -0.46 0.67 0.63
0 -0.62 0.54 0.59 -0.41 0.65 0.56
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Channel |Samples |SINR Distribution of delta RSRP
?;;“ber SCS = 120 KHz
5% 95% Abs
AWGN 3 -3 -1.07 0.77 0.77
-2 -0.8 0.67 0.69
-1 -0.67 0.57 0.57
0 -0.56 0.55 0.56
5 -3 -0.64 0.67 0.64
-2 -0.53 0.59 0.55
-1 -0.37 0.53 0.49
0 -0.36 0.44 0.43
TDL-A 3 -3 -1.35 0.96 1.15
-2 -1.13 0.8 1.05
-1 -1.05 0.71 0.96
0 -0.97 0.59 0.77
5 -3 -1.3 0.84 0.89
-2 -0.99 0.73 0.73
-1 -0.87 0.64 0.65
0 -0.73 0.55 0.56





