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1. Introduction

There were some discussion on the RRM requirements for CSI-RS in earlier meetings, but no consensus was reached. This contribution provides discussion on this issue.
2. Discussion 
CSI-RS based mobility plays an important role in mobility and network deployment / optimization. CSI-RS based measurement is more refined and flexible than SSB based measurement, as discussed in [1] [2]. What’s more, for CSI-RS based RRM, there is no underestimation issue, which exists for SS-SINR. The SSB of intra-frequency cells are fully overlapped according to the configuration principle designed by RAN1/2, resulting in underestimated SS-SINR for the case of low interferer load. We try to solve this issue and provide possible solutions [3] [4]. Unfortunately, no consensus was reached. According to the agreed WF [5], RAN4 is to discuss the solutions to solve SS-SINR underestimation issue for FR1 in REL-15 TEI. From our point of view, since there are no other solutions, CSI-RS based RRM measurement is a good way to solve this problem. 
Another consideration is about the time line and RAN4 workload. Most of the fundamental work of Rel-15 NR RRM has been completed, and the SSB based RRM requirements could be the baseline to specify CSI-RS based RRM requirements. Taking above consideration into account, it is proposed to define CSI-RS based RRM requirements in Rel-15 TEI.
Proposal 1: it is proposed to define CSI-RS based RRM requirements in Rel-15 TEI.
For CSI-RS based RRM, timing, bandwidth and SCS have impact on UE measurement behavior. The timing of the target CSI-RS resource could either be based on the timing of the serving cell or based on a certain cell. According to [6], if a UE is not configured with associatedSSB, the UE base the timing of the CSI-RS resource on the timing of the serving cell. If a UE is configured with associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration. Following is the detail discussion of these two cases.  
Table 1 is the summary of possible scenarios of CSI-RS based RRM measurement without associated SSB. Since the timing of target CSI-RS resource is based on the serving cell, detection of PSS/SSS of is not needed. If target CSI-RS and serving CSI-RS have same SCS, and CSI-RS is covered by the active BWP, UE perform measurement without measurement gap. If CSI-RS is not overlapped with active BWP, no matter the SCS is same or different, UE perform measurement with gap. 
Table 1 possible scenarios of CSI-RS based RRM measurement without accociatedSSB
	
	Target CSI-RS and serving CSI-RS have same SCS
	Target CSI-RS and serving CSI-RS have different SCS

	CSI-RS is overlapped with active BWP
	MG is not needed
	Whether MG is needed or not depends on UE capability

	CSI-RS is non-overlapped with active BWP
	MG is needed
	MG is needed


Proposal 2: for the case of CSI-RS based RRM measurement without associated SSB, if CSI-RS is overlapped with active BWP and target CSI-RS and serving CSI-RS have same SCS, UE perform CSI-RS based measurement without MG. If CSI-RS is non-overlapped with active BWP, MG is necessary.  

Table 2 is the summary of possible scenarios of CSI-RS based RRM measurement with associated SSB. Since UE anyway need to perform PSS/SSS detection of the cell given by cellId to get the timing before the measurement of CSI-RS, if the associated SSB is inter-frequency measurement or intra-frequency measurement with MG, from our understanding, the target CSI-RS measurement can be classified as measurement with measurement gap. If the associated SSB is intra-frequency measurement without MG, it is similar as the case without associated SSB. For the case that target CSI-RS and serving CSI-RS have same SCS, and CSI-RS is covered by the active BWP, UE perform measurement without measurement gap. For the case that CSI-RS is not overlapped with active BWP, UE perform measurement with MG. In summary, for PSS/SSS detection and CSI-RS measurement, either one needs MG, the measurement can be classified as measurement with MG. If both PSS/SSS detection and CSI-RS measurement can be performed without MG, it can be classified as measurement without MG.

Table 2 possible scenarios of CSI-RS based RRM measurement with accociatedSSB

	
	Target CSI-RS and serving CSI-RS have same SCS 
	Target CSI-RS and serving CSI-RS have different SCS

	
	Accociated SSB is intra-f w /o MG
	Accociated SSB is intra-f w/  MG
	Accociated SSB is inter-f
	Accociated SSB is intra-f w/o MG
	Accociated SSB is intra-f w/  MG
	Accociated SSB is inter-f

	CSI-RS is overlapped with active BWP
	MG is not needed
	MG is needed
	MG is needed
	Whether MG is needed or not depends on UE capability
	MG is needed
	MG is needed

	CSI-RS is non-overlapped with active BWP
	MG is needed
	MG is needed
	MG is needed
	MG is needed
	MG is needed
	MG is needed


Proposal 3: for the case of CSI-RS based RRM measurement with associated SSB, either PSS/SSS detection or CSI-RS measurement is performed with MG, it can be classified as measurement with MG. If both PSS/SSS detection and CSI-RS measurement are performed without MG, it can be classified as measurement without MG.

For the case that target CSI-RS resource is covered by active BWP but has different SCS with serving CSI-RS resource, which is highlighted in yellow in Table 1 and Table 2, whether MG is needed or not depends on UE capability. SimultaneousRxDataSSB-DiffNumerology indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology. SupportedSubCarrierSpacingDL defines the supported sub-carrier spacing for DL by the UE indicating the UE supports simultaneous reception with same or different numerologies in CA. Both of the two parameters indicate whether simultaneous reception of different numerologies is supported or not. From our point of view, either of these two capabilities is supported, it means UE is capable of simultaneous reception with different numerologies, and the CSI-RS based measurement with different SCS could be performed without MG.  
Proposal 4: for the case that target CSI-RS resource is covered by active BWP but has different SCS with serving CSI-RS resource, if UE supports simultaneousRxDataSSB-DiffNumerology or supportedSubCarrierSpacingDL, measurement gap is not needed. For the UE which do not support simultaneousRxDataSSB-DiffNumerology and supportedSubCarrierSpacingDL, measurement gap is necessary.
According above discussion, similar as SSB based RRM, there are measurement with MG and measurement without MG. From mobility point of view, both the cases need to be considered for CSI-RS based RRM.
Proposal 5: it is proposed to define CSI-RS based RRM requirements for both measurement without MG and measurement with MG.
Table 3 and Table 4 are the simulation results based on the agreed simulation assumption [7] for SCS =15KHz and SCS =30KHz respectively. And the simulation assumption is also shown in the Annex for convenience. The CSI-RS bandwidth of 24 PRB, 48 PRB, 96 PRB, 192 PRB are simulated. And 3 samples, 5 samples, 10 samples are simulated.
Table 3 simulation results of CSI-RS based RSRP for SCS =15KHz
	Bandwidth
	Number of samples
	Channel
	SNR
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	24PRB
	3
	AWGN
	-6
	-2.52
	-0.04
	1.64
	2.52
	2.48

	
	
	
	-4
	-1.64
	0.01
	1.28
	1.64
	1.65

	
	
	
	-3
	-1.32
	0.01
	1.07
	1.32
	1.33

	
	
	EPA5
	-6
	-3.57
	-0.05
	1.95
	3.57
	3.52

	
	
	
	-4
	-2.26
	-0.02
	1.49
	2.26
	2.24

	
	
	
	-3
	-1.65
	-0.06
	1.24
	1.65
	1.59

	
	5
	AWGN
	-6
	-1.77
	0.01
	1.36
	1.77
	1.78

	
	
	
	-4
	-1.15
	-0.02
	1.01
	1.15
	1.13

	
	
	
	-3
	-0.96
	0.00
	0.84
	0.96
	0.96

	
	
	EPA5
	-6
	-2.10
	0.01
	1.36
	2.1
	2.11

	
	
	
	-4
	-1.44
	-0.01
	1.01
	1.44
	1.43

	
	
	
	-3
	-1.07
	0.02
	0.95
	1.07
	1.09

	
	10
	AWGN
	-6
	-1.23
	-0.01
	0.98
	1.23
	1.22

	
	
	
	-4
	-0.84
	-0.01
	0.71
	0.84
	0.83

	
	
	
	-3
	-0.70
	-0.02
	0.59
	0.7
	0.68

	
	
	EPA5
	-6
	-1.31
	-0.01
	1.03
	1.31
	1.3

	
	
	
	-4
	-0.92
	-0.01
	0.76
	0.92
	0.91

	
	
	
	-3
	-0.79
	-0.01
	0.65
	0.79
	0.78

	48PRB

	3
	AWGN
	-6
	-1.62
	-0.07
	1.15
	1.62
	1.55

	
	
	
	-4
	-1.08
	-0.01
	0.89
	1.08
	1.07

	
	
	
	-3
	-0.92
	-0.01
	0.79
	0.92
	0.91

	
	
	EPA5
	-6
	-2.25
	-0.03
	1.38
	2.25
	2.22

	
	
	
	-4
	-1.26
	-0.02
	1.00
	1.26
	1.24

	
	
	
	-3
	-1.05
	-0.04
	0.85
	1.05
	1.01

	
	5
	AWGN
	-6
	-1.19
	-0.02
	0.91
	1.19
	1.17

	
	
	
	-4
	-0.82
	-0.01
	0.72
	0.82
	0.81

	
	
	
	-3
	-0.73
	0.00
	0.60
	0.73
	0.73

	
	
	EPA5
	-6
	-1.33
	0.01
	1.03
	1.33
	1.34

	
	
	
	-4
	-0.87
	-0.03
	0.76
	0.87
	0.84

	
	
	
	-3
	-0.76
	0.00
	0.67
	0.76
	0.76

	
	10
	AWGN
	-6
	-0.84
	-0.01
	0.67
	0.84
	0.83

	
	
	
	-4
	-0.57
	0.01
	0.51
	0.57
	0.58

	
	
	
	-3
	-0.51
	-0.02
	0.42
	0.51
	0.49

	
	
	EPA5
	-6
	-0.87
	0.00
	0.70
	0.87
	0.87

	
	
	
	-4
	-0.58
	-0.01
	0.54
	0.58
	0.57

	
	
	
	-3
	-0.51
	0.01
	0.48
	0.51
	0.52

	96PRB
	3
	AWGN
	-6
	-1.10
	-0.01
	0.90
	1.10
	1.09

	
	
	
	-4
	-0.73
	-0.02
	0.65
	0.73
	0.71

	
	
	
	-3
	-0.60
	-0.02
	0.54
	0.60
	0.58

	
	
	EPA5
	-6
	-1.19
	0.01
	1.02
	1.19
	1.20

	
	
	
	-4
	-0.90
	0.01
	0.72
	0.90
	0.91

	
	
	
	-3
	-0.69
	0.01
	0.63
	0.69
	0.70

	
	5
	AWGN
	-6
	-0.82
	-0.03
	0.68
	0.82
	0.79

	
	
	
	-4
	-0.55
	0.00
	0.51
	0.55
	0.55

	
	
	
	-3
	-0.46
	0.00
	0.44
	0.46
	0.46

	
	
	EPA5
	-6
	-0.85
	-0.02
	0.75
	0.85
	0.83

	
	
	
	-4
	-0.57
	0.00
	0.56
	0.57
	0.57

	
	
	
	-3
	-0.55
	-0.01
	0.46
	0.55
	0.54

	
	10
	AWGN
	-6
	-0.59
	-0.02
	0.49
	0.59
	0.57

	
	
	
	-4
	-0.41
	0.00
	0.37
	0.41
	0.41

	
	
	
	-3
	-0.34
	0.00
	0.32
	0.34
	0.34

	
	
	EPA5
	-6
	-0.57
	0.00
	0.49
	0.57
	0.57

	
	
	
	-4
	-0.42
	0.00
	0.36
	0.42
	0.42

	
	
	
	-3
	-0.35
	0.00
	0.32
	0.35
	0.35

	192PRB
	3
	AWGN
	-6
	-0.76
	-0.01
	0.64
	0.76
	0.75

	
	
	
	-4
	-0.5
	-0.01
	0.46
	0.50
	0.49

	
	
	
	-3
	-0.42
	0.01
	0.42
	0.42
	0.43

	
	
	EPA5
	-6
	-0.75
	-0.01
	0.69
	0.75
	0.74

	
	
	
	-4
	-0.55
	0.00
	0.51
	0.55
	0.55

	
	
	
	-3
	-0.45
	0.00
	0.42
	0.45
	0.45

	
	5
	AWGN
	-6
	-0.58
	0.01
	0.50
	0.58
	0.59

	
	
	
	-4
	-0.40
	0.00
	0.37
	0.40
	0.40

	
	
	
	-3
	-0.35
	0.00
	0.32
	0.35
	0.35

	
	
	EPA5
	-6
	-0.63
	-0.02
	0.52
	0.63
	0.61

	
	
	
	-4
	-0.41
	0.00
	0.37
	0.41
	0.41

	
	
	
	-3
	-0.36
	-0.01
	0.31
	0.36
	0.35

	
	10
	AWGN
	-6
	-0.39
	0.01
	0.36
	0.39
	0.40

	
	
	
	-4
	-0.27
	0.00
	0.25
	0.27
	0.27

	
	
	
	-3
	-0.24
	0.00
	0.22
	0.24
	0.24

	
	
	EPA5
	-6
	-0.38
	0.00
	0.36
	0.38
	0.38

	
	
	
	-4
	-0.29
	0.00
	0.26
	0.29
	0.29

	
	
	
	-3
	-0.25
	0.00
	0.21
	0.25
	0.25


Table 4 simulation results of CSI-RS based RSRP for SCS =30KHz
	Bandwidth
	Number of samples
	Channel
	SNR
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	24PRB
	3
	AWGN
	-6
	-2.58
	-0.06
	1.64
	2.58
	2.52

	
	
	
	-4
	-1.65
	-0.01
	1.26
	1.65
	1.64

	
	
	
	-3
	-1.36
	-0.02
	1.07
	1.36
	1.34

	
	
	EPA5
	-6
	-3.42
	-0.04
	1.93
	3.42
	3.38

	
	
	
	-4
	-1.94
	-0.05
	1.37
	1.94
	1.89

	
	
	
	-3
	-1.66
	-0.01
	1.22
	1.66
	1.65

	
	5
	AWGN
	-6
	-1.92
	-0.05
	1.26
	1.92
	1.87

	
	
	
	-4
	-1.21
	0.00
	0.96
	1.21
	1.21

	
	
	
	-3
	-1.00
	0.00
	0.85
	1.00
	1.00

	
	
	EPA5
	-6
	-2.09
	-0.04
	1.41
	2.09
	2.05

	
	
	
	-4
	-1.43
	-0.03
	1.01
	1.43
	1.40

	
	
	
	-3
	-1.12
	0.00
	0.91
	1.12
	1.12

	
	10
	AWGN
	-6
	-0.83
	-0.02
	0.66
	0.83
	0.81

	
	
	
	-4
	-0.61
	0.01
	0.51
	0.61
	0.62

	
	
	
	-3
	-0.52
	-0.01
	0.45
	0.52
	0.51

	
	
	EPA5
	-6
	-1.33
	-0.02
	1.01
	1.33
	1.31

	
	
	
	-4
	-0.9
	-0.02
	0.74
	0.90
	0.88

	
	
	
	-3
	-0.75
	0.00
	0.6
	0.75
	0.75

	48PRB

	3
	AWGN
	-6
	-1.63
	-0.02
	1.16
	1.63
	1.61

	
	
	
	-4
	-1.18
	-0.02
	0.92
	1.18
	1.16

	
	
	
	-3
	-0.92
	0.00
	0.78
	0.92
	0.92

	
	
	EPA5
	-6
	-1.83
	-0.04
	1.32
	1.83
	1.79

	
	
	
	-4
	-1.28
	-0.02
	0.95
	1.28
	1.26

	
	
	
	-3
	-1.07
	0.00
	0.83
	1.07
	1.07

	
	5
	AWGN
	-6
	-1.3
	-0.03
	0.92
	1.30
	1.27

	
	
	
	-4
	-0.88
	-0.02
	0.72
	0.88
	0.86

	
	
	
	-3
	-0.7
	0.00
	0.63
	0.70
	0.70

	
	
	EPA5
	-6
	-1.3
	0.02
	1.01
	1.30
	1.32

	
	
	
	-4
	-0.91
	0.00
	0.77
	0.91
	0.91

	
	
	
	-3
	-0.77
	-0.01
	0.63
	0.77
	0.76

	
	10
	AWGN
	-6
	-0.56
	-0.02
	0.49
	0.56
	0.54

	
	
	
	-4
	-0.42
	-0.01
	0.36
	0.42
	0.41

	
	
	
	-3
	-0.34
	0.00
	0.32
	0.34
	0.34

	
	
	EPA5
	-6
	-0.86
	-0.01
	0.68
	0.86
	0.85

	
	
	
	-4
	-0.57
	0.01
	0.52
	0.57
	0.58

	
	
	
	-3
	-0.53
	-0.02
	0.47
	0.53
	0.51

	96PRB
	3
	AWGN
	-6
	-1.09
	0.00
	0.86
	1.09
	1.09

	
	
	
	-4
	-0.77
	0.00
	0.65
	0.77
	0.77

	
	
	
	-3
	-0.64
	0.01
	0.57
	0.64
	0.65

	
	
	EPA5
	-6
	-1.15
	0.00
	0.95
	1.15
	1.15

	
	
	
	-4
	-0.81
	0.00
	0.67
	0.81
	0.81

	
	
	
	-3
	-0.71
	-0.03
	0.57
	0.71
	0.68

	
	5
	AWGN
	-6
	-0.84
	-0.02
	0.69
	0.84
	0.82

	
	
	
	-4
	-0.59
	0.00
	0.51
	0.59
	0.59

	
	
	
	-3
	-0.49
	0.00
	0.44
	0.49
	0.49

	
	
	EPA5
	-6
	-0.83
	0.00
	0.72
	0.83
	0.83

	
	
	
	-4
	-0.59
	-0.03
	0.49
	0.59
	0.56

	
	
	
	-3
	-0.49
	-0.01
	0.46
	0.49
	0.48

	
	10
	AWGN
	-6
	-0.38
	0.01
	0.37
	0.38
	0.39

	
	
	
	-4
	-0.28
	0.00
	0.25
	0.28
	0.28

	
	
	
	-3
	-0.24
	0.00
	0.22
	0.24
	0.24

	
	
	EPA5
	-6
	-0.61
	-0.01
	0.52
	0.61
	0.60

	
	
	
	-4
	-0.43
	-0.01
	0.38
	0.43
	0.42

	
	
	
	-3
	-0.34
	0.00
	0.32
	0.34
	0.34

	192PRB
	3
	AWGN
	-6
	-0.73
	0.00
	0.65
	0.73
	0.73

	
	
	
	-4
	-0.52
	0.00
	0.45
	0.52
	0.52

	
	
	
	-3
	-0.42
	0.00
	0.39
	0.42
	0.42

	
	
	EPA5
	-6
	-0.8
	-0.02
	0.66
	0.8
	0.78

	
	
	
	-4
	-0.53
	-0.02
	0.49
	0.53
	0.51

	
	
	
	-3
	-0.46
	0.00
	0.40
	0.46
	0.46

	
	5
	AWGN
	-6
	-0.56
	0.00
	0.50
	0.56
	0.56

	
	
	
	-4
	-0.4
	0.00
	0.37
	0.40
	0.40

	
	
	
	-3
	-0.32
	0.00
	0.31
	0.32
	0.32

	
	
	EPA5
	-6
	-0.58
	-0.01
	0.52
	0.58
	0.57

	
	
	
	-4
	-0.42
	0.00
	0.38
	0.42
	0.42

	
	
	
	-3
	-0.37
	0.00
	0.32
	0.37
	0.37

	
	10
	AWGN
	-6
	-0.41
	0.01
	0.36
	0.41
	0.42

	
	
	
	-4
	-0.28
	0.00
	0.26
	0.28
	0.28

	
	
	
	-3
	-0.24
	0.00
	0.23
	0.24
	0.24

	
	
	EPA5
	-6
	-0.41
	0.00
	0.36
	0.41
	0.41

	
	
	
	-4
	-0.28
	-0.01
	0.26
	0.28
	0.27

	
	
	
	-3
	-0.25
	-0.01
	0.22
	0.25
	0.24


According to the simulation results, it can be seen that with the increase of CSI-RS bandwidth, the measurement performance is improved. The more number of samples, the better measurement performance is achieved. If take measurement accuracy of SS-RSRP as reference, for the case of 24 PRBs, 10 samples are needed to get the similar measurement performance as SS-RSRP. While for the case of 48 PRBs, 5 samples are needed. For the case of larger bandwidth, only 3 samples are necessary to achieve the similar measurement performance as SS-RSRP.
Proposal 6: it is suggested to reuse the measurement accuracy of SSB-based RRM measurement to specify the measurement accuracy of CSI-RS based RRM measurement.

Proposal 7: it is suggested to specify the CSI-RS measurement delay requirements for RRM as following:

	Bandwidth
	CSI-RS measurement delay for RRM

	24 PRB
	10 samples

	48 PRB
	5 samples

	>=96 PRB
	3 samples


3. Conclusion
This contribution provides general discussion on CSI-RS based RRM requirements, the proposals are:
Proposal 1: it is proposed to define CSI-RS based RRM requirements in Rel-15 TEI.
Proposal 2: for the case of CSI-RS based RRM measurement without associated SSB, if CSI-RS is overlapped with active BWP and target CSI-RS and serving CSI-RS have same SCS, UE perform CSI-RS based measurement without MG. If CSI-RS is non-overlapped with active BWP, MG is necessary. The details can be found in following Table1.

Table 1 possible scenarios of CSI-RS based RRM measurement without accociatedSSB
	
	Target CSI-RS and serving CSI-RS have same SCS
	Target CSI-RS and serving CSI-RS have different SCS

	CSI-RS is overlapped with active BWP
	MG is not needed
	Whether MG is needed or not depends on UE capability

	CSI-RS is non-overlapped with active BWP
	MG is needed
	MG is needed


Proposal 3: for the case of CSI-RS based RRM measurement with associated SSB, either PSS/SSS detection or CSI-RS measurement is performed with MG, it can be classified as measurement with MG. If both PSS/SSS detection and CSI-RS measurement are performed without MG, it can be classified as measurement without MG. The details can be found in following Table2.
Table 2 possible scenarios of CSI-RS based RRM measurement with accociatedSSB

	
	Target CSI-RS and serving CSI-RS have same SCS 
	Target CSI-RS and serving CSI-RS have different SCS

	
	Accociated SSB is intra-f w /o MG
	Accociated SSB is intra-f w/  MG
	Accociated SSB is inter-f
	Accociated SSB is intra-f w/o MG
	Accociated SSB is intra-f w/  MG
	Accociated SSB is inter-f

	CSI-RS is overlapped with active BWP
	MG is not needed
	MG is needed
	MG is needed
	Whether MG is needed or not depends on UE capability
	MG is needed
	MG is needed

	CSI-RS is non-overlapped with active BWP
	MG is needed
	MG is needed
	MG is needed
	MG is needed
	MG is needed
	MG is needed


Proposal 4: for the case that target CSI-RS resource is covered by active BWP but has different SCS with serving CSI-RS resource, if UE supports simultaneousRxDataSSB-DiffNumerology or supportedSubCarrierSpacingDL, measurement gap is not needed. For the UE which do not support simultaneousRxDataSSB-DiffNumerology and supportedSubCarrierSpacingDL, measurement gap is necessary.
Proposal 5: it is proposed to define CSI-RS based RRM requirements for both measurement without MG and measurement with MG.
Proposal 6: it is suggested to reuse the measurement accuracy of SSB-based RRM measurement to specify the measurement accuracy of CSI-RS based RRM measurement.
Proposal 7: it is suggested to specify the CSI-RS measurement delay requirements for RRM as following:

	Bandwidth
	CSI-RS measurement delay for RRM

	24 PRB
	10 samples

	48 PRB
	5 samples

	>=96 PRB
	3 samples
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5. Annex
Table 1: General parameters

	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	4 GHz

	Prior knowledge of Cell 1 / Cell 2 by the UE
	Yes / Yes

	DRX
	No

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

	UE receive antennas
	2  rx (uncorrelated with equal gain, no rx beamforming);

	Measurement period (in number of samlpes)
	3, 5, 10


Table 2: Cell-specific parameters

	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	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

	Es/IoT (calculated from SNRs)
	dB
	N/A
	-6,-4,-3 dB

	Propagation conditions
	-
	AWGN, EPA5








