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1 Introduction
In this contribution, we discuss the L1-RSRP beam reporting related topics:
· Measurement period and Rx beam sweeping factor 
· Periodic and aperiodic reporting delay
· Measurement accuracy 
2 Measurement period and Rx beam sweeping factor
There are still some open issues for measurement period and Rx beam sweeping factor:
	For periodic SSB/CSI-RS reporting in FR1, 
· Measurement period=max(reporting period, M*CSI-RS resource period)
· Value of M is TBD e.g. 1 or 3
· If UE receives multiple samples for a single reporting, it is FFS how UE processes these samples (e.g. averaging across all samples or select one or some of samples or up to UE implementation).
· Depending on the conclusion on how UE process multiple samples within measurement period, it is FFS if additional accuracy requirement based on L1-averaging should be introduced. 
· For periodic CSI-RS reporting in FR2
· Measurement period=max(reporting period, M*N *resource period)
· M is the number of samples per Rx beam. Value of M is TBD e.g. 1 or 3
· N is the Rx beam sweeping factor. N is FFS




From our point of view, it’s fine to define M to be 3.  However, it is up to UE implementation to process these samples, e.g. best measurement selection/IIR combining/switching off for a few samples for power saving, etc. Since averaging samples is not mandatory, in the test it’s hard to know if averaging is applied, there is no need to define additional accuracy requirement for averaging. 
Proposal 1: For periodic CSI-RS/SSB, M=3 for measurement period. It is up to UE implementation to how to process these samples.
Proposal 2: Don’t define additional L1-RSRP measurement accuracy requirement if averaging is applied.
For FR2 periodic CSI-RS based L1-RSRP, Rx beam sweeping shall always be assumed and no condition for N=1 should be defined. If N=1 condition is defined, it means that Rx beam can be obtained by other tasks. To our understanding, beam reporting is the baseline to choose the correct Rx beam and other task can use the results of beam reporting, which means that RS for other task can be QCL-TypeD with CSI-RS for beam reporting.
Proposal 3: For periodic CSI-RS, always assumes that N=8 and no condition of N=1 is defined.
For aperiodic CSI-RS resource, there is only one sample and N=1. In this case, it can’t guarantee that the proper Rx beam is assumed. Therefore, it’s better to not define measurement accuracy for aperiodic CSI-RS. If the accuracy requirement is defined, it UE needs to be indicated with which Rx beam will be used, e.g. the aperiodic CSI-RS can be QCL-typeD to another resource. If the repetition is set to be “OFF”, the aperiodic CSI-RS resource could be QCL-typeD with periodic CSI-RS resource, on which UE can do Rx beam training. If the repetition is set to be “ON”, it needs to make sure that the number of CSI-RS resources is large enough for UE to do the Rx beam training and the scheduling offset is larger than threshold for UE to have enough time to prepare to sweep for the RX beam sweeping. 
Observation 1: for measurement of aperiodic CSI-RS resource, UE may have problem to meet accuracy requirement, unless it has a chance to do Rx beam training before the measurement.
Proposal 4: It’s better not toRAN4 can consider not defininge measurement accuracy requirement for aperiodic CSI-RS resource measurement. If the accuracy requirement needs has to be defined, UE could be capable to know which Rx beam will be usedsome conditions need to be introduced to make sure UE has a chance to do Rx beam training before the measurement.
3 Reporting delay 
For periodic reporting, network will configure the period of offset of the reporting instances via CSI-ReportPeriodicityAndOffset. 
For aperiodic reporting, RAN1 has already discuss the CSI-RS computing time in 38.214 section 5.4. The reporting delay is dependent on the UE capability, i.e. beamReportTiming and beamSwitchTiming, which applied to both SSB and CSI-RS.  Therefore, we propose to not define reporting for aperiodic reporting for SSB and CSI-RS.
Proposal 5: Don’t no need to define aperiodic reporting delay as it has already be defined by RAN1.
4 Measurement accuracy 
In last meeting, it’s agreed that the measurement accuracy will based on single slot. Here, we apply the agreed simulation parameter in [1] and provide our simulation results with one sample in Table 1 and Table 2 for SSB and CSI-RS L1-RSRP respectively.  
Table 1: one sample based L1-RSRP measurement delta (dB) for SSB 
	SNR/channel model
	EPA5 with SCS=15K
	ETU30 with 15K
	TDL-A with 120K


	SNR=-3
	3.13
	2.96
	3.05



Table 2: one sample based L1-RSRP measurement delta (dB) for CSI-RS with D=3 with 24RB 

	SNR/channel model
	EPA5 with SCS=15K
	ETU30 with 15K
	TDL-A with 120K


	SNR=-3
	3.48
	3.37
	3.44



From the simulation results, it’s shown that with one sample, the measurement accuracy can be within 3.5dB.  If 2 dB margin is considered for FR1, 5.5dB can be defined as the L1-RSRP accuracy requirement for SNR=-3dB. 
From our simulation results, the relative measurement accuracy is around 3.5dB.
Proposal 6: For FR1, the SSB/CSI-RS with D=3 L1-RSRP absolute measurement accuracy for beam reporting based on one sample measurement is 5.5dB when SNR= -3dB.
Proposal 7: For FR1, the SSB/CSI-RS with D=3 L1-RSRP relative accuracy is 3.5dB at SNR= -3dB.
For FR2, it’s FFS since the RF margin it’s not clear now. Since the baseband performance is similar with that of FR1, considering the temporary agreed accuracy for FR2 is [6]dB for mobility purpose, the accuracy for FR2 L1-RSRP should be at least 7 dB.
Proposal 8: For FR2, L1-RSRP absolute accuracy should be at least 7dB at SNR=-3dB.
5 Conclusion
In this contribution, the following conclusion can be drawn: 
Proposal 1: For periodic CSI-RS/SSB, M=3 for measurement period. It is up to UE implementation to how to process these samples.
Proposal 2: Don’t define additional L1-RSRP measurement accuracy requirement if averaging is applied.
Proposal 3: For periodic CSI-RS, always assumes that N=8 and no condition of N=1 is defined.
Observation 1: for measurement of aperiodic CSI-RS resource, UE may have problem to meet accuracy requirement, unless it has a chance to do Rx beam training before the measurement.
Proposal 4: RAN4 can consider not defining measurement accuracy requirement for aperiodic CSI-RS resource measurement. If the accuracy requirement has to be defined, some conditions need to be introduced to make sure UE has a chance to do Rx beam training before the measurement.It’s better not to define measurement accuracy requirement for aperiodic CSI-RS resource. If the accuracy requirement needs to be defined, UE could be capable to know which Rx beam will be used.
Proposal 5: Don’t need to define aperiodic reporting delay as it has already be defined by RAN1.
Proposal 6: For FR1, the SSB/CSI-RS with D=3 L1-RSRP absolute measurement accuracy for beam reporting based on one sample measurement is 5.5dB when SNR= -3dB.
Proposal 7: For FR1, the SSB/CSI-RS with D=3 L1-RSRP relative accuracy is 3.5dB at SNR= -3dB.
Proposal 8: For FR2, L1-RSRP absolute accuracy should be at least 7dB at SNR=-3dB.
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