3GPP TSG-RAN4 Meeting #98-e	                                                                 R4-2100426
Electronic meeting, Jan. 25 – Feb. 5, 2021
Title:	Discussion on performance requirement for CSI-RSRP
Source:	CATT
Agenda Item:	7.14.2.1.1
[bookmark: DocumentFor]Document for:	Discussion
1 Introduction
In RAN4 #97-e meeting [1], the performance requirement of CSI-RSRP measurement was discussed. It was agreed to reuse the side condition and report mapping of SS-RSRP measurement. But the accuracy requirements are still in discussion and the conclusions on the cases for defining accuracy requirements were captured in [2] as below: 
	Specify the following L3 CSI-RSRP measurement accuracy requirements
· Case 1: the timing offset between the reference measurement timing and the target CSI-RS in one layer 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 the reference measurement timing and the target CSI-RS in one layer is larger than [CP]
· Reference measurement timing for one layer is the 
· Intra-frequency case: Serving cell timing
· Inter-frequency case: Up to UE implementation and shall be based on the timing of one of the target cells
· Note: UE may use a single or multiple reference measurement timings for different measurements on different symbols



In this paper, we have some further discussions on the performance requirement of CSI-RSRP measurement and give our proposals. 
2 Discussion
In RAN4#96e meeting, it was agreed that the CSI-RS based measurement requirements in R16 are based on single FFT implementation and the serving cell timing is used for intra-frequency measurement. Based on this assumption, it is common understanding that the measurement accuracy will degrade when the timing offset between the reference measurement timing and target CSI-RS. So the two cases above for accuracy requirement are discussed. 
According to the agreements in last meeting, the accuracy requirements for case 1 should be specified first. The threshold of case 1 can be CP on our understanding. For this case, we provide the updated simulation results of CSI-RSRP measurement in [3] and give the following observations. 
For absolute accuracy: 
Observation 1: When the sample number is 5, the absolute measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 2: When the sample number is 5, the absolute measurement error can be within ±2.5dB for the Es/Iot = -5.97dB and within ±2dB for Es/Iot = -3.97dB in FR2. 
For relative accuracy: 
Observation 3: When the sample number is 5, the relative measurement error can be within ±1.5dB for the Es/Iot = -5.97dB and within ±1dB for Es/Iot = -3.97dB in FR1. 
Observation 4: When the sample number is 5, the relative measurement error can be within ±2dB for the Es/Iot = -5.97dB and within ±1.5dB for Es/Iot = -3.97dB in FR2. 
Based on the observations above, considering the 2.5dB implementation margin, the measurement accuracy of CSI-RS based measurement can be comparable to (even better than) the SSB based measurement. So the accuracy requirements of SSB based measurement can be reused for the case 1. The accuracy requirements are shown in [4]. 
Proposal 1: For the case 1 (the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to CP), reuse the accuracy requirements of SS-RSRP measurement. 
The accuracy requirements for case 1 guaranteed the good performance for CSI-RS based measurement, but the applicability of this measurement is also limited. That’s why we need to further discuss the accuracy requirements for case 2. However the accuracy will degrade for case 2. It will be meaningless if the performance is very poor, since the measurement results cannot be used by network. Also the usage limit of case 1 is just for the large SCS (e.g. 120 kHz) in our understanding. The CP length of 15 kHz SCS is about 4.7us which is big enough for the timing offset. So at least for FR1, the accuracy requirements for case 1 are sufficient and no need to define requirements for case 2 with degraded performance. 
Proposal 2: Do not define CSI-RS based measurement requirements for case 2 in R16. 
3 Summary
In this paper, the performance requirements of CSI-RSRP measurement are discussed, and following proposals are given：
Proposal 1: For the case 1 (the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to CP), reuse the accuracy requirements of SS-RSRP measurement. 
Proposal 2: Do not define CSI-RS based measurement requirements for case 2 in R16. 
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