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Introduction
In RAN4#97, the RRM accuracy requirements for CSI-RSRP are discussed, and the outcomes are captured in [1]. There are several issues to be further discussed:
· Side condition on timing offset 
· Number of samples 
In addition, updated simulation assumption is agreed in [2].
In this paper we will provide our views on the remaining issues in CSI-RSRP accuracy requirements based on updated simulation results.  
Discussion
Simulation results
In Table 1 we show our updated simulation results based on [2].
· The timing error simulated include 0, CP, 1.5*CP and 2.5*CP
· Since the simulated timing error is in number of CP lengths, it is expected that the results would be similar w.r.t. SCS, so only 30kHz SCS is simulated.
Table 1: CSI-RSRP accuracy with different timing errors
	SNR (dB)
	Channel
	Timing error

	
	
	0
	CP
	1.5*CP
	2.5*CP

	
	
	5%
	95%
	5%
	95%
	5%
	95%
	5%
	95%

	-6
	AWGN
	-0.76
	0.57
	-1.11
	0.30
	-1.49
	-0.04
	-2.33
	-0.60

	
	EPA5
	-0.82
	0.55
	-1.22
	0.25
	-1.52
	-0.01
	-2.33
	-0.61

	
	TDL-A30 (3km/h)
	-0.74
	0.57
	-1.17
	0.26
	-1.49
	0.01
	-2.37
	-0.52

	
	TDL-C30 (30km/h)
	-0.82
	0.59
	-1.19
	0.29
	-1.48
	0.04
	-2.31
	-0.55


Side condition on timing offset 
	· 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


During RAN4#97, the motivation behind Case 1 is that there will be no performance degradation due to timing error, and it can resemble the scenario where cell on the same frequency layer are well synchronized, or where the CSI-RS are from the serving cell.
However, as shown in Table 1, there is still performance degradation when the timing offset between the reference measurement timing and the target CSI-RS is <= CP. The reason is that there still exists inter-symbol interference in this scenario, depending on the time location of the FFT window w.r.t. CP for the reference cell. For example, if the FFT window is at the end of CP for the reference cell, when target cell timing is CP later than the serving cell, there will be no ISI; however, when the target cell timing is CP earlier than the serving cell, the ISI will be as length as CP length. 
Therefore, we suggest to update the threshold in Case 1 from CP to CP/2. In this case, there is likely to be little performance degradation due to timing error. It is noted that although the accuracy performance with CP timing error looks acceptable in Table 1, there will be a problem with CSI-SINR range as discussed in [3]. It is desirable to align the timing error condition for all CSI-RS measurements. As to the exact accuracy numbers, it is reasonable to reuse these from SS-RSRP.
Proposal 1: Update the threshold in Case 1 from CP to CP/2, and re-use the SS-RSRP accuracy.
Regarding Case 2, we think it is also making sense because it guarantees the performance for scenario where the network synchronization is not so tight. This is especially useful for FR2 where it may be hard to get the synchronization on CP/2 level. The applicability of the requirements will be limited if RAN4 only defines requirements based on Case 1.  
On the threshold on timing error for Case 2, based on our simulation results in Table 1 and those in [3] for CSI-SINR, we suggest to use 1.5*CP. The accuracy numbers can be further discussed based on companies’ simulation results. 
Proposal 2: Define requirements for Case 2 with timing error between CP/2 and 1.5*CP.
In [1] another open issue is whether gNB needs to know that the timing offset is <= CP (or some other threshold) for a resource. In our view this is not needed. 
On one hand, what matters is the accuracy of the CSI-RSRP/RSRQ measurement. Even the timing offset for a CSI-RS resource is > CP, it does not necessarily mean the measurement results for this resource is of poor accuracy. Also, there is uncertainty for UE to determine whether the time offset is larger or smaller than the threshold due to timing estimation error.
On the other hand, the timing offset is a side condition, but there are also other side conditions such as Es/Iot. So far, gNB does not know whether the Es/Iot for a resource is >= -6dB or not, and we have not seen particular issue from the filed due to missing of such information. Similarly, we do not think the information on whether another side condition is met or not is needed at gNB side.
Proposal 3: No need for NW to know whether the timing offset is <= CP (or other threshold) for a CSI-RS resource.
Number of samples 
	Number of samples for defining CSI-RSRP measurement accuracy requirements
· Option 1: 5 samples (MTK, Huawei, Xiaomi, CATT, QC, Intel, OPPO, vivo, Apple, ZTE)
· Option 2: 3 samples (Nokia)


In our view, since the core requirements allow 5 samples for CSI-RS measurement, it is straightforward to use 5 samples as the assumption to derive accuracy requirements. 
Proposal 4: Use 5 samples as assumption for defining CSI-RSRP measurement accuracy requirements.
Conclusions
In this paper we provided our views on the remaining issues in CSI-RSRP accuracy requirements based on updated simulation results.  
Proposal 1: Update the threshold in Case 1 from CP to CP/2, and re-use the SS-RSRP accuracy.
Proposal 2: Define requirements for Case 2 with timing error between CP/2 and 1.5*CP.
Proposal 3: No need for NW to know whether the timing offset is <= CP (or other threshold) for a CSI-RS resource.
Proposal 4: Use 5 samples as assumption for defining CSI-RSRP measurement accuracy requirements.
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