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1 Introduction
This paper is a re-submission of [3] with minor modifications (modifications are marked in blue). In last meeting, a WF [1] was agreed with some progress on the measurement bandwidth of CSI-RS. 
	· Define at least one set of measurement requirement with the following applicable CSI-RS configuration:
· Option 1: {D=3 with PRBs ≥ 48};
· Option 2: {D=3 with PRBs ≥ 48} and {D=1 with PRBs ≥ 96};
· Option 3: CSI-RS REs ≥ 96
· Other option is not precluded
· FFS whether to define additional measurement requirement for CSI-RS configurations in RAN4#94bis


In this paper, we express our view on this issue. 
2 Discussion
Regarding the simulation assumption, we follow the agreed documents [2]. The results are provided in Table 1 based on AWGN at SINR = -6dB with 15KHz SCS. In the discussion of SSB based requirements, the accuracy contributed by baseband is roughly 2dB. Therefore, we also highlighted those configurations with baseband accuracy < 2dB in Table 1. 
[bookmark: _Ref20862476]Table 1. RSRP accuracy for AWGN at SINR = -6dB with 15KHz SCS
	RB #
	Density
	Sample #
	5%
	50%
	95%
	90% abs

	24
	3
	1
	-2.45
	2.01
	4.36
	4.11

	
	
	3
	-0.99
	1.51
	3.08
	2.82

	
	
	5
	-0.51
	1.32
	2.64
	2.38

	
	
	10
	-0.2
	1.11
	2.16
	1.93

	48
	1
	1
	-2.51
	2.43
	4.96
	4.69

	
	
	3
	-0.82
	1.85
	3.67
	3.33

	
	
	5
	-0.35
	1.63
	3.16
	2.85

	
	
	10
	0.03
	1.41
	2.59
	2.34

	
	3
	1
	-1.92
	1.42
	3.45
	3.22

	
	
	3
	-0.81
	1
	2.37
	2.12

	
	
	5
	-0.55
	0.85
	2
	1.78

	
	
	10
	-0.3
	0.72
	1.57
	1.38

	96
	1
	1
	-2.21
	1.75
	3.97
	3.72

	
	
	3
	-0.89
	1.25
	2.81
	2.53

	
	
	5
	-0.53
	1.07
	2.38
	2.12

	
	
	10
	-0.24
	0.91
	1.88
	1.67

	
	3
	1
	-1.41
	1.01
	2.66
	2.43

	
	
	3
	-0.69
	0.67
	1.77
	1.56

	
	
	5
	-0.5
	0.55
	1.47
	1.28

	
	
	10
	-0.3
	0.45
	1.12
	0.97

	192
	1
	1
	-1.7
	1.24
	3.11
	2.89

	
	
	3
	-0.73
	0.85
	2.11
	1.88

	
	
	5
	-0.51
	0.71
	1.78
	1.55

	
	
	10
	-0.3
	0.58
	1.36
	1.19

	
	3
	1
	-1.03
	0.73
	2.05
	1.83

	
	
	3
	-0.5
	0.46
	1.31
	1.15

	
	
	5
	-0.38
	0.38
	1.07
	0.92

	
	
	10
	-0.23
	0.3
	0.78
	0.68



The decision on the measurement BW has the big impact to both the measurement accuracy, measurement delay and UE complexity. To simplify the spec, we suggest that requirements is defined based on only one single measurement bandwidth. Another reason is that BWP can be dynamically changed in NR. Therefore, UE’s active BWP BW could be changed from time to time. BW-specific requirement adds additional complexity to UE which needs to change its scheduling based on the BW of active BWP. This is some unnecessary complexity. This is different to what we have in LTE, because LTE channel BW never changes.
Another reason of having only one single configuration in the requirement is due to the potential additional handling of timing mis-alignment. According to the WID, UE is only required to use a single FFT to perform CSI-RS measurement for all cells in the same frequency layer. Given that the cell deployment is already determined in R15, we believe that UE may receive some CSI-RS of which the timing difference to UE’s serving cell is larger than CP/2. In this case, the measurement accuracy on this kind of CSI-RS is compromised. RAN4 has to investigate how large the degradation would be and discuss whether to specify multiple requirements for those CSI-RS with large receive timing difference to the serving cell. It is still FFS at this moment that how many requirements are needed for different timing differences (D), e.g., 
· D < CP/2, 
· CP/2 < D ≤ CP, 
· CP ≤ D < 2*CP, 
· D ≥ 2*CP. 
Considering this uncertainty of multiple accuracy requirements due to timing mis-alignment, it is recommended to consider only one configuration to reduce RAN4 workload.
[bookmark: _Ref36908060]Observation 1: RAN4 may need to consider multiple accuracy requirements for those CSI-RS of which the received timing mis-align with UE’s serving cell.
[bookmark: _Ref20862925]Proposal 1: Requirement is defined based on single CSI-RS configuration (N=1). FFS in performance part whether to specify multiple accuracy requirements for timing mis-aligned CSI-RS. 

Regarding the size of the measurement BW, a common concern from UE vendor is that the larger BW demands higher UE complexity as well as higher power consumption. Although from the simulation results we can see that larger measurement BW brings more accurate measurement results, but it also introduces larger RF path loss calibration error which cannot be seen from the simulation result. 
[bookmark: _Ref20862910]Observation 2: Larger measurement BW does not always lead to better measurement accuracy requirement because the RF path loss calibration error also increases.

For RLM, BFD, CBD and L1-RSRP, the requirements were specified based on 48 PRBs with density 3. We think it could provide UE a chance to re-use the measurement engines designed for L1 measurement for CSI-RS based L3 measurement. This is good to this feature because UE is able to support it through only software upgrade without hardware impact. After checking Table 1, the accuracy of 48 PRBs with density 3 is also within 2dB. Therefore, we think the requirements of CSI-RS based L3 measurement can be specified based on 48 PRBs and density 3.
[bookmark: _Ref20862927]Proposal 2: For CSI-RS based L3 measurement, the requirements are specified based on 48 PRBs and density 3. 
3 Summary
In this paper, we provide the simulation results of RSRP accuracy for CSI-RS based L3 measurement. We have the following observations and proposals:
Observation 1: RAN4 may need to consider multiple accuracy requirements for those CSI-RS of which the received timing mis-align with UE’s serving cell.
Observation 2: Larger measurement BW does not always lead to better measurement accuracy requirement because the RF path loss calibration error also increases.
Proposal 1: Requirement is defined based on single CSI-RS configuration (N=1). FFS in performance part whether to specify multiple accuracy requirements for timing mis-aligned CSI-RS. 
Proposal 2: For CSI-RS based L3 measurement, the requirements are specified based on 48 PRBs and density 3. 
4 Reference
[1] R4-2002257, “WF on CSI-RS configuration and intra/inter-frequency measurements definition for CSI-RS based L3 measurement”, CATT
[2] R4-1910949, “Link-level simulation assumptions for CSI-RS based measurements”, CATT
[3] R4-2000462, “Simulation results for CSI-RS measurement BW”, MediaTek Inc.

