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Introduction
In the last RAN4 97e meeting, [1] provided the agreements and guidance on defining the performance requirements and test cases for CSI-RS based L3 measurements. This paper shares the data points for RSRP/SINR and further views on deriving the performance requirements on RSRQ and designing the accuracy test cases. 
Discussions
Simulations results of CSI-RS based RSRP and SINR
According to [1], for CSI-RSRP, following cases shall be evaluated.
	· Specify the following L3 CSI-RSRP measurement accuracy requirements
· Case 1: the timing offset between UE’s FFT window and the target CSI-RS is smaller or equal to [CP]
· FFS: Reuse the accuracy requirements of SS-RSRP
· FFS on whether gNB needs to know that the timing offset is smaller or equal to CP and how to provide such information if needed
· FFS: Case 2: the timing offset between UE’s FFT window and the target CSI-RS is larger than [CP]


For case1, additional results based on our previous contribution in [2] are listed below.
Table 1: RSRP accuracy, AWGN, 48PRBs, 5-sample Avg, -6dB SNR
	SCS, Khz
	SNR[dB]
	Timing error[us]
	Mean[dB]
	5% [dB]
	95% [dB]
	AbsAcc[dB] (90%)

	15
	-6
			0
	0.5
	-0.24
	1.09
	1.09

	15
	-6
	5[1]
	-0.06
	-0.71
	0.49
	0.71

	30
	-6
	0
	0.49
	-0.14
	1.17
	1.17

	30
	-6
	3[2]
	-0.15
	-0.83
	0.43
	0.83

	120
	-6
	0
	0.5
	-0.09
	1.1
	1.1

	120
	-6
	1[3]
	-0.42
	-1.1
	0.13
	1.1

	120
	-6
	3
	-2.6
	-3.51
	-1.67
	3.51

	[1] NCP=4.69us, rounded up to 5us for 15Khz
[2] NCP=2.34us, rounded up to 3us for 30Khz
[3] NCP=0.59us, rounded up to 1us for 120Khz


Observation1: if the timing offset is within a [CP], baseband accuracy of CSI-RSRP can be chosen to be within +/-2.0dB assuming 5 sample average for both FR1 and FR2. For FR2 with cell timing offset up to 3us, the RSRP baseband accuracy is up to +/-4.0dB.
Since 2dB baseband accuracy is the same as that of the SS-RSRP, following proposal can be made reasonably.
Proposal1: Reuse the accuracy requirements of SS-RSRP for CSI-RSRP assuming 5-sample average for smaller cell timing offset within a CP, i.e. +/-4.5dB for FR1 and +/-6.0dB for FR2 combining both baseband and RF margins.
Proposal1.1: RAN4 to discuss if the FR2 RSRP accuracy requirement shall be relaxed to +/-8.0dB for 3us cell timing offset. 
Although the impact of larger timing offset is reflected on the extra error of CSI-RSRP, our sims show the degradation is less than the beamforming gain delta in CSI-RS signal compared with SSB. Therefore, the expectation is network shallnot be substantially misled when synthesizing the UE reports with other metrics such as SINR which can be more accurate due to a less implementation margin.
Proposal1.2: It is up to NW implementation for determining the validity of CSI-RSRP or pruning the CSI-RSRP reports with less confidence.
Simulation results on CSI-SINR for L3 measurements is further shared below.
Table 2: SINR accuracy, AWGN, 48PRBs, 5-sample Avg, -6dB SNR
	SCS, Khz
	Timing error[us]
	Mean
	5%
	95%
	AbsAcc[dB] (90%)

	15
	0
	0.99
	-0.09
	2.03
	2.03

	15
	5[1]
	0.33
	-0.63
	1.26
	1.26

	30
	0
	0.99
	0.02
	1.92
	1.92

	30
	3[2]
	0.18
	-0.8
	1.18
	1.18

	120
	0
	1
	0.01
	1.94
	1.94

	120
	1[3]
	-0.17
	-1.15
	0.86
	1.15

	120
	3
	-2.82
	-3.96
	-1.61
	3.96

	[1] NCP=4.69us, rounded up to 5us for 15Khz
[2] NCP=2.34us, rounded up to 3us for 30Khz
[3] NCP=0.59us, rounded up to 1us for 120Khz


Observation2: For FR1, if the cell timing error is within a CP, baseband SNR accuracy is shown to be +/-2.5dB assuming 5 sample averaging. For FR2, simulations show +/-2.0dB for cell timing error within a CP and +/-4dB for the timing error up to 3us.  
Proposal2: assuming 1dB implementation margin, the FR1 and FR2 CSI-SINR accuracy can be +/-3.5dB for cell timing offset within a CP. 
Proposal2.1: RAN4 to discuss if FR2 CSI-SINR accuracy requirement can be relaxed to +/-5.0dB for larger cell timing offset at 3us.
Performance requirements on CSI-RS based RSRQ
Per definition of RSRQ as a ration between RSRP over RSSI, a better accuracy is expected as the same implementation error affects both RSRP and RSSI. In fact, SS-RSRQ shares the same accuracy regardless of intra- v.s. inter- frequency or FR1 v.s. FR2. 
Since RSSI is less sensitive as a summation of the tone powers, it is fair to derive the requirements on RSRQ based on agreed CSI-RSRP accuracy less the implementation margin, or, adopt the same approach of deriving SS-RSRQ, i.e. FR1 SS-RSRQ accuracy is 1.0dB better than SS-RSRP accuracy and FR2 SS-RSRQ is 2.5dB better than SS-RSRP accuracy.
Proposal3: CSI-RSRQ accuracy is +/-3.5dB for both FR1 and FR2 at -6dB Es/Iot assuming 5-sample average for smaller timing offset within [CP].
Preferred test cases for Rel-16
Given the existing SSB based measurement performance test cases as in A4.7/5.7/6.7/7.7 and we have following observations.
1. FDD cells have 3ms offset
2. TDD cells have 3us offset
Therefore, current Rel-16 CSI-RS L3 feature may not handle 3ms FDD cells unless it is performed via GAP for inter-frequency layer resources. Even for FR2 TDD, 120Khz, the performance can degrade largely as it is more than a CP worth of time. So RAN4 shall discuss the scope of test cases by considering these factors. 
Proposal4: new test cases for CSI-RS based L3 measurement performance requirements shall NOT be defined for FR1, FDD, intra-frequency measurements.
Proposal5: new test cases for CSI-RS based L3 measurement performance requirements shall NOT be defined for FR2 intra-frequency measurements with larger cell timing offset beyond [CP] unless the performance requirements can be relaxed correspondingly.  
Conclusions
In this paper, we shared the views on performance requirements and test cases.
Observation1: if the timing offset is within a [CP], baseband accuracy of CSI-RSRP can be chosen to be within +/-2.0dB assuming 5 sample average for both FR1 and FR2. For FR2 with cell timing offset up to 3us, the RSRP baseband accuracy is up to +/-4.0dB.
Proposal1: Reuse the accuracy requirements of SS-RSRP for CSI-RSRP assuming 5-sample average for smaller cell timing offset within a CP, i.e. +/-4.5dB for FR1 and +/-6.0dB for FR2 combining both baseband and RF margins.
Proposal1.1: RAN4 to discuss if the FR2 RSRP accuracy requirement shall be relaxed to +/-8.0dB for 3us cell timing offset. 
Proposal1.2: It is up to NW implementation for determining the validity of CSI-RSRP or pruning the CSI-RSRP reports with less confidence.
Observation2: For FR1, if the cell timing error is within a CP, baseband SNR accuracy is shown to be +/-2.5dB assuming 5 sample averaging. For FR2, simulations show +/-1.5dB for cell timing error within a CP and +/-4dB for the timing error up to 3us.  
Proposal2: assuming 1dB implementation margin, the FR1 and FR2 CSI-SINR accuracy can be +/-3.5dB for cell timing offset within a CP. 
Proposal2.1: RAN4 to discuss if FR2 CSI-SINR accuracy requirement can be relaxed to +/-5.0dB for larger cell timing offset at 3us.
Proposal3: CSI-RSRQ accuracy is +/-3.5dB for both FR1 and FR2 at -6dB Es/Iot assuming 5-sample average for smaller timing offset within [CP].
Proposal4: new test cases for CSI-RS based L3 measurement performance requirements shall NOT be defined for FR1, FDD, intra-frequency measurements.
Proposal5: new test cases for CSI-RS based L3 measurement performance requirements shall NOT be defined for FR2 intra-frequency measurements with larger cell timing offset beyond [CP] unless the performance requirements can be relaxed correspondingly.  
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