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Introduction
RRM core requirements for CSI-RS L3 measurement have been concluded in RAN4#96-e. According to the work plan, RAN4 should start to define accuracy requirements and report mapping for CSI-RS measurement. 
In this paper we will provide our views on CSI-RSRP accuracy and report mapping. 
Discussion
Side condition
CSI-RS measurement accuracy depends on a number of parameters including Es/Iot, BW and Density, number of samples and timing error. These parameters should be considered in the side conditions. During the core requirement discussion, the CSI-RS measurement performance has also been simulated based on simulation assumption [1].
· For Es/Iot, as the measurement is for L3 mobility, it is straightforward to re-use the same conditions as for SSB L3 measurement.
· For BW and density, it was agreed in [2] to define requirements for CSI-RS configuration with {D=3 with PRBs ≥ 48}. There were proposals to define additional requirements but there was no consensus [3]. Therefore, the accuracy requirements should be defined based on 48-RB and D=3.
· For number of samples, in the core requirements the measurement period is defined based on 5 samples, so this should be the assumption for deriving the accuracy.
· For timing error, in [3] it is agreed that
	· Rel-16 CSI-RS based measurement requirements are based on Single FFT implementation
· UE supports using the serving cell timing for CSI-RS based L3 measurement for intra-frequency measurements in Rel-16
· Note: the measurement degradation can be expected for the case when timing difference is larger than CP and it can be discussed in the performance part


As UE may use a single FFT (thus a single receive timing) for measuring different CSI-RS resources of a frequency layer, there will be timing error for the measurement if the receive timing of different CSI-RS resources are different. The amount of timing error is determined by 
· Time misalignment between the reference cell and the target cell
· Propagation delay difference between the reference cell and the target cell
From network perspective, it is unlikely that the synchronization is enhanced just for CSI-RS measurement, so the assumption should be based on existing synchronization assumptions. It is noted that the smaller timing error is used, the more restriction is imposed on network synchronization. 
· For TDD so we suggest to take the assumptions of 3us which is the TDD phase error.
· For FDD, the timing misalignment can be any value due to its asynchronous nature. On the other hand, the performance would be meaningless if the timing error is much larger than CP, e.g. if the timing error equals to a symbol length, then UE is actually not measuring any useful signal. As a starting point, we suggest to use the same assumption as TDD, but we are open to discuss other values for FDD.
It is noted that in past meetings, the simulation results submitted by companies are mostly assuming no timing error. Now with single FFT assumption, the accuracy needs to be derived from the simulation results with timing error, so RAN4 needs to collect simulation results with timing error from interested companies.
Proposal 1: The side condition of CSI-RSRP measurement accuracy is defined as 
· Es/Iot condition same as SS-RSRP L3 measurement
· BW of 48-RB and Density of D=3
· 5 measurement samples (it is captured as core requirements, and is used to derive the accuracy) 
· 3us timing error (other values can be discussed for FDD)
Proposal 2: RAN4 to collect simulation results with timing error from interested companies.
Accuracy
In Table 1, we provide our simulation results based on the side conditions in Proposal 1. For comparison, the simulation results with zero timing error are also shown.
Table 1: Simulation results for CSI-RSRP
	SCS
	Channel
	Timing error = 0
	Timing error = 3us

	
	5%
	50%
	95%
	5%
	50%
	95%

	15kHz
	AWGN
	-0.72
	-0.05
	0.61
	-0.73
	-0.06
	0.59

	
	EPA5
	-0.88
	-0.06
	0.61
	-0.82
	-0.03
	0.61

	
	ETU30
	-1.34
	-0.51
	0.16
	-1.34
	-0.51
	0.15

	
	ETU70
	-1.26
	-0.48
	0.19
	-1.24
	-0.51
	0.22

	
	TDL-A30 (3km/h)
	-0.80
	-0.05
	0.57
	-0.73
	-0.05
	0.58

	
	TDL-C30 (30km/h)
	-0.80
	-0.05
	0.59
	-0.78
	-0.05
	0.60

	30kHz
	AWGN
	-0.79
	-0.06
	0.60
	-0.94
	-0.29
	0.32

	
	EPA5
	-0.78
	-0.02
	0.61
	-1.05
	-0.31
	0.40

	
	TDL-A30 (3km/h)
	-0.78
	-0.05
	0.59
	-1.06
	-0.28
	0.38

	
	TDL-C30 (30km/h)
	-0.79
	-0.08
	0.57
	-1.07
	-0.33
	0.36

	60kHz 
(FR1)
	AWGN
	-0.74
	-0.06
	0.56
	-1.97
	-1.15
	-0.40

	
	EPA5
	-0.76
	-0.05
	0.58
	-2.05
	-1.16
	-0.42

	
	TDL-A30 (3km/h)
	-0.75
	-0.06
	0.57
	-2.11
	-1.21
	-0.40

	
	TDL-C30 (30km/h)
	-0.74
	-0.05
	0.54
	-2.08
	-1.17
	-0.39

	60kHz 
(FR2)
	AWGN
	-0.72
	-0.04
	0.60
	-1.97
	-1.15
	-0.41

	
	TDL-A30 (3km/h)
	-0.75
	-0.04
	0.55
	-2.10
	-1.13
	-0.36

	
	TDL-C30 (30km/h)
	-0.76
	-0.04
	0.59
	-2.11
	-1.14
	-0.36

	120kHz
	AWGN
	-0.81
	-0.06
	0.51
	-4.48
	-3.12
	-2.06

	
	TDL-A30 (3km/h)
	-0.67
	-0.03
	0.56
	-4.63
	-3.18
	-2.10

	
	TDL-C30 (30km/h)
	-0.75
	-0.07
	0.53
	-4.68
	-3.15
	-2.11


It can be seen that when timing error is considered, the accuracy is impacted quite heavily by the CSI-RS SCS. This is aligned with the expectation, since the ratio between the timing error and the symbol length (and CP), and the Es/Iot degradation is different based on CSI-RS SCS. Due to such a performance difference, we suggest to define the CSI-RSRP accuracy to be SCS specific. 
Proposal 3: CSI-RSRP accuracy requirements are defined to be SCS specific.
Besides the link level performance, another issue in deriving the accuracy requirements is the RF margin. In our view, as the RF margin is not related to RS used for measurement, it is straightforward to reuse the same margin as for SSB L3 measurement, which are 2.5dB for FR1 and 4dB for FR2.
Proposal 4: Reuse the RF margin in SSB accuracy requirements for CSI-RSRP accuracy.
Report mapping
In 38.133, the reporting range of SS-RSRP for L3 reporting is defined from -156 dBm to -31 dBm with 1 dB resolution. In our view, the same report mapping can be reused for CSI-RSRP.
Proposal 5: Reuse the report mapping of SS-RSRP for CSI-RSRP, i.e. the range of CSI-RSRP report is from -156 dBm to -31 dBm with 1 dB resolution.
Conclusions
In this paper we provided our views on CSI-RSRP accuracy and report mapping.
Proposal 1: The side condition of CSI-RSRP measurement accuracy is defined as 
· Es/Iot condition same as SS-RSRP L3 measurement
· BW of 48-RB and Density of D=3
· 5 measurement samples (it is captured as core requirements, and is used to derive the accuracy) 
· 3us timing error (other values can be discussed for FDD)
Proposal 2: RAN4 to collect simulation results with timing error from interested companies.
Proposal 3: CSI-RSRP accuracy requirements are defined to be SCS specific.
Proposal 4: Reuse the RF margin in SSB accuracy requirements for CSI-RSRP accuracy.
Proposal 5: Reuse the report mapping of SS-RSRP for CSI-RSRP, i.e. the range of CSI-RSRP report is from -156 dBm to -31 dBm with 1 dB resolution.
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