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1 Introduction
In RAN4#86bis, there is WF[1] for L1-RSRP reporting.
· Companies are encouraged to investigate whether measurement period of L1-RSRP needs to be specified and whether this will be part of core requirements or performance part. 
· L1-RSRP measurement accuracy shall be performance part.
· FFS whether L1-RSRP core and performance requirements will be specified in TS38.133 or in TS 38.101-4.
In this contribution, we will continue to discuss the CSI-RS based L1-RSRP reporting. 
2 CSI-RS based L1-RSRP for beam detection
L1-RSRP can be used for beam detection. Different from mobility, L1-RSRP measurement accuracy is more important since it decide whether the beam selection is correct or not. If the accuracy is not guaranteed, wrong beam may be chosen. However, how to define the L1-RSRP measurement accuracy is not clear.  There is no direct relationship between the measurement accuracy and beam detection probability. Before the discussion of measurement accuracy and period, it needs further discussion about how to make use of the L1-RSRP report for beam detection. Maybe it’s more proper to define measurement accuracy based on the successful beam detection probability.  The correct beam detection probability should be more than 90%. 
Proposal 1: For beam detection based on L1-RSRP, measurement accuracy is based on the successful beam detection probability. The successful beam detection probability should be more than 90%. 
The related procedure is as follows:
Suppose that there are several CSI-RS resources corresponding to different Tx beams. UE measure the L1-RSRP for each Tx beam and choose the best one. UE compare the chosen Tx beam and ideal Tx beam in a period and can calculate the successful beam detection probability. It should make sure the successful beam detection probability is larger than 90%. 
To define the measurement accuracy, there are several aspects which needs consideration.
1. Sample number. 
Depending on the density of CSI-RS, measurement bandwidth, Doppler and numerology, the L1-RSRP estimation accuracy cannot be guaranteed by single sample. Averaging between samples can help to improve the measurement accuracy. 
One sample or multiple samples can be used for calculate the L1-RSRP for different Tx beams. If L1-RSRP based on single sample can’t achieve that beam detection probability which is larger than 90%, multiple samples will be needed to improve the estimation accuracy. The exact sample number may need further simulation. The measurement accuracy then can be defined based by the sample number. Similar with other RSRP requirement, by plotting the CDF of RSRP measurement accuracy curve, the maximum RSRP delta corresponding to 5% and 95% of the curve can be defined. 
Proposal 2: To achieve the required beam detection probability, the sample number needs further discussion.
2.  Tx beam configuration. 
The Tx beam pattern will have impact on the beam detection probability. If Tx beam has high correlation and the beam direction is close to each other, it’s more difficult to distinguish the best beam. Tx beams are equally sampled in spatially domain is more prefer. e.g. Tx beam direction is equally divided by /N where N is Tx beam number. Maybe there is another simplified method that different power boosting is assumed for different Tx beams since the beamforming gain can be equal to effective SNR to some extent. For example, For 4 Tx beams, the power boosting for different Tx beams can be 0dB, 2dB, 4dB, 5dB.
Proposal 3: Discuss the Tx beam configuration for beam detection assumption.
3. CSI-RS density(D). 
From our previous simulation results[1], there are some observations:
Obervation 1: the L1-RSRP accuracy will degrade in ETU channel compared with EPA channel. Obervation 2:  the L1-RSRP accuracy based on D=1 performs much worse than that based on D=3 in ETU channel for both 24RB and 96 RB.
Obervation 3:  For 24 RB with D=1, the worst L1-RSRP accuracy will be 4.5dB for one sample will be larger than 2.5dB with 5 samples at SNR= 0dB in ETU channel .
With this observation, it is proposed to define D=3 as the baseline for CSI-RS based L1-RSRP reporting.
Proposal 4: Define D=3 as the baseline for CSI-RS based L1-RSRP measurement accuracy requirement.
3 Simulation assumption
For L1-RSRP based on CSI-RS for beam detection, there is no agreed simulation assumptions. Here, we suggest the simulation assumption for L1-RSRP measurement accuracy for beam detection which is based on[2].  The CSI-RS Periodicity is changed to 5ms from 40ms. The number of samples are suggest to 1,2,4,5.
Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency
	4 GHz; 30 GHz

	DRX
	No

	BS transmit antennas for SS blocks
	1 tx or single layer transmissions

	Tx beam configuration
	Tx beam direction is equally divided by /N where N is Tx beam number

	UE receive antennas
	Case A: 2  rx (uncorrelated with equal gain, no rx beamforming);
Case B: 2 rx with rx beamforming Note

	Number of samples
	1, 2, 4, 5; other number of samples may also be studied upon a need

	Slot length
	14 symbols

	CP Length
	Normal

	Propagation conditions
	For 4 GHz: AWGN, EPA5, ETU30 (for 15 kHz SCS), ETU70 (for 15 kHz SCS);
For 30 GHz: AWGN, CDL-C, optional TDL-A/B/C Note (delay spread: 30 ns and 300 ns; UE speed: 3 km/h and 30 km/h)

	SINR
	[0,2,…,12] dB

	NOTE: companies are encouraged to state the rx beamforming assumptions



Table 2: CSI-RS configuration parameters
	Parameter
	4 GHz
	30 GHz

	CSI-RS bandwidth
	24 PRBs, 96 PRBs;
optional: 48 PRBs, 192 PRBs (not for 60 kHz), 264 PRBs (not for 60 kHz)
	24 PRBs, 96 PRBs;
optional: 48 PRBs, 192 PRBs, and 264 PRBs

	CSI-RS SCS
	15 kHz, 30 kHz, 60 kHz
	60 kHz; 120 kHz

	Periodicity
	5 ms 
	5 ms 

	CSI-RS configuration:
<X,D,N,(Y,Z),CDM>, where:
X=number of CSI-RS ports,
D=density [RE/RB/port],
N=number of OFDM symbols in the same slot,
Y=adjacent in frequency REs in PRB,
Z=adjacent in time REs in PRB
	<1,3,1,N/A,noCDM>
	<1,3,1,N/A,noCDM>



4 Conclusion
The following conclusion can be drawn: 
Proposal 1: For beam detection based on L1-RSRP, measurement accuracy is based on the successful beam detection probability. The successful beam detection probability should be more than 90%. 
Proposal 2: To achieve the required beam detection probability, the sample number needs further discussion.
Proposal 3: Discuss the Tx beam configuration for beam detection assumption.
Obervation 1: the L1-RSRP accuracy will degrade in ETU channel compared with EPA channel. Obervation 2:  the L1-RSRP accuracy based on D=1 performs much worse than that based on D=3 in ETU channel for both 24RB and 96 RB.
Obervation 3:  For 24 RB with D=1, the worst L1-RSRP accuracy will be 4.5dB for one sample will be larger than 2.5dB with 5 samples at SNR= 0dB in ETU channel .
Proposal 4: Define D=3 as the baseline for CSI-RS based L1-RSRP measurement accuracy requirement.
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