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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#97-e meeting, the CSI-RSRP measurement accuracy requirements were introduced with accuracy as TBD. In addition, how to define accuracy requirements are still FFS as captured in [1].
	· 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
· Number of samples for defining CSI-RSRP measurement accuracy requirements
· Option 1: 5 samples 
· Option 2: 3 samples 


In this contribution, we provide our views on CSI-RSRP measurement accuracy requirements.
2. Discussion
In the last meeting, it was agreed that CSI-RSRP accuracy requirements are specified at least for case 1 that the timing offset between the reference measurement timing and the target CSI-RS in one layer is smaller or equal to a threshold [CP]. Whether to define accuracy requirements for case 2 are FFS.
It is important to decide the framework for CSI-RSRP accuracy requirements properly. There are 3 alternatives to specify accuracy requirements.
· Alt 1: Specify one set of accuracy requirements by reusing SS-RSRP accuracy.
· Alt 2: Specify one set of accuracy requirements with relaxed accuracy, e.g., 2dB relaxed compared to SS-RSRP accuracy.
· Alt 3: Specify two set of accuracy requirements, i.e., one set with same accuracy as SS-RSRP measurement and another set with [2dB] relaxed accuracy.
From UE measurement perpective, the UE measurement behviour will remain the same with regard to different timing offset between reference measurement timing and target CSI-RS resource. The measurement performance degradation is purely due to single FFT and timing offset. So, defining two set of requirments will have no impact to UE measurement behaviour. The question then would be whether it is necessary for NW to use two set of requirements. In our understanding it is not possible for NW to take advange of two set of requriements. What will be reported to NW is the CSI-RSRP measurement results. It is not possible for NW to know under what conditions these results are obtained. With two set of requirements NW may have to assume that the accuracy of results is the relaxed one.
Observation 1. No benefit to have two set of requirements.
If one set of requirements are defined then it needs to decide whether the accuracy should be the one by reusing SS-RSRP accuracy or by relaxing SS-RSRP accuracy. There would be use case that NW may need to compare CSI-RSRP measurement results to SS-RSRP measurement results. Defining same accuracy requirements will make it possible. Furthermore, having relaxed accuracy requirements will not make the feature more useful. The intention of having relaxed accuracy requirements would be to kind of guarantte the measurement performance when there is a little bit larger timing offset. However, this still does not make the feature work in all cases. The receving timing difference between two cells depending on network deployment and UE position in the network. It could be 33us for 9km cell coverage. Defining relaxed accuracy requirements upbounded to a timing offset threshold, e.g., 2CP, would not sovle the problem that the feature cannot work robustly under all deployment scenarios. On the other hand, it will make the SS-RSRP measurement results is not comparable with CSI-RSRP measurement results.
The issue above is due to the procedure in TS38.214 is not followed when defining requirements.
If a UE is configured with the higher layer parameters CSI-RS-Resource-Mobility and associatedSSB, the UE may base the timing of the CSI-RS resource on the timing of the cell given by the cellId of the CSI-RS resource configuration.
So, maybe in the future there would be a need to a have a better CSI-RS based L3 measurement feature that UE measures CSI-RS resources based on the timing of a cell accosiated with the CSI-RS resources. Then there would be no issue with timing offset and good measurement accuracy can be guarantted. Having relaxed accuracy requirements in Rel-16 would mean the requirements have to be revised in the future.
Observation 2. Having relaxed accracy requirement for CSI-RSRP measurement cannot solve the problem that CSI-RS based L3 measurement in Rel-16 cannot work robustly in all deployment scenarios and is not furtureproof.
With above analysis and observation, we propose to use Alt 1 to define CSI-RSRP accuracy requirements.
Proposal 1: Defining one set of accuracy requirements for CSI-RSRP measurement.

Then regarding the threshold for timing offset to derive the accuracy requirements for CSI-RSRP measurements it can be based on simulation results. Based on simulation results in [2], following observations are made.
Observation 1. If timining delay between two cells is smaller than CP, the absolute accuary of CSI-RSRP measurement with 5 samples is within ±2 dB in both FR1 and FR2.
Observation 2. If timining delay between two cells is smaller than 2CP, the absolute accuary of CSI-RSRP measurement with 5 samples is within ±3 dB in both FR1 and FR2.
Observation 3. If timining delay between two cells is smaller than 3us, the absolute accuary of CSI-RSRP measurement with 5 samples is within ±2 dB in FR1 only.
Observation 4. If timining delay between two cells is smaller than CP, the absolute accuary of CSI-RSRP measurement with 3 samples is worse than ±2 dB in both FR1 and FR2.

The CSI-RSRP accuracy results with 5 samples under different timing delay are further illustrated in Figure 1.
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Figure 1. CSI-RSRSP accuracy with different timing delay
So, based on the CSI-RSRP accuracy results the timing offset threshold can be set as CP and SS-RSRP accuracy requirements can be reused for CSI-RSRP. 
Proposal 2: The accuracy requirements of CSI-RSRP measurement is to reuse SS-RSRP measurement accuracy requirements in both FR1 and FR2.
Proposal 3: The timing offset between between the reference measurement timing and the target CSI-RS in one layer, within which CSI-RSRP accraucy requirements apply, is smaller or equal to CP.

The number of samples to define measurement accuracy requirements is related to the timing offset threshold and accuracy to be specified. If proposal 2 and proposal 3 are agreeable then it can be seen from simulation results in [2] that with 5 samples the accuracy can be guarantted when actual timing offset does not exceed CP. 
Proposal 4: Number of samples for defining CSI-RSRP measurement accuracy requirements is 5.

With above proposals there is one aspect regarding UE measurement behaviour which may need to be further discussed. The question would be whether UE is required/necessary to report the CSI-RSRP measurement results when actual timing offset is beyond the timing offset threshold CP. In the end this may depending on how network will use the measurement results. We are open to further discussion on this aspect. 
Proposal 5: RAN4 to further discuss whether UE is required/necessary to report the CSI-RSRP measurement results when actual timing offset is beyond the timing offset threshold CP.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on CSI-RSRP measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1: Defining one set of accuracy requirements for CSI-RSRP measurement.
Proposal 2: The accuracy requirements of CSI-RSRP measurement is to reuse SS-RSRP measurement accuracy requirements in both FR1 and FR2.
Proposal 3: The timing offset between between the reference measurement timing and the target CSI-RS in one layer, within which CSI-RSRP accuracy requirements apply, is smaller or equal to CP.
Proposal 4: Number of samples for defining CSI-RSRP measurement accuracy requirements is 5.
Proposal 5: RAN4 to further discuss whether UE is required/necessary to report the CSI-RSRP measurement results when actual timing offset is beyond the timing offset threshold CP.
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