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1 Introduction
In last meeting, there is WF about CSI-RS L3 measurement ：
	· CSI-RS configurations 
· Requirements shall be defined for N sets of CSI-RS configurations (bandwidth of CSI-RS and density of CSI-RS resource)
· Option 1: N =1 
· Option 2: N = 2
· Further decide N based on simulation results for different CSI-RS configurations
· Define requirements at least for 48 PRBs CSI-RS BW configuration. CSI-RS density is FFS.
· Encourage companies to submit simulation results based on agreed simulation assumption [1] in RAN4#93 meeting
· Do not define requirements for CSI-RS with 24 PRBs BW and D = 1



In this contribution, we provide the simulation results for CSI-RS L3 measurement accuracy for FR1 to help to decide the configuration number.
2 Simulation assumption
The draft simulation assumption for CSI-RS based L3 measurement is agreed as follows, where the red character is our simulation parameter.
Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	4 GHz
	30 GHz

	Prior knowledge of Cell 1 / Cell 2 by the UE
	Yes / Yes
	Yes / Yes

	DRX
	No
	No

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

	UE receive antennas
	Case A: 2  rx (uncorrelated with equal gain, no rx beamforming);
Case B: 2 rx with rx beamforming Note1
	Case A: 2 rx (uncorrelated with equal gain, no rx beamforming);
Case B: 2 rx with rx beamforming Note1

	Measurement period (in number of samlpes)
	1, 3, 5, 10; other number of samples may also be studied upon a need
	1, 3, 5, 10; other numbers of samples may also be studied upon a need

	NOTE1: For Case B, companies are encouraged to state their assumptions on beamforming and rx antenna configuration together with the provided simulation results



Table 2: Cell-specific parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	PBCH and DMRS power offset with respect to NR-PSS and NR-SSS
	dB
	0
	0

	Data and control PSD relative to NR-PSS and NR-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Relative Delay of 1st Path (synchronous)
	µs
	0
	CP/2

	SNR (in Case B, SNR includes beamforming gain)
	dB
	6 dB
	1 dB

	Es/IoT (calculated from SNRs)
	dB
	2.46 dB
	-5.97 dB

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

	NOTE: the companies are encouraged to state channel model parameters together with the results, the parameters are to be further discussed and aligned



Table 3: 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 (optional); 40 ms
	5 ms (optional); 40 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
	<1,1,1,N/A,noCDM>
<1,3,1,N/A,noCDM>

	<1,1,1,N/A,noCDM>
<1,3,1,N/A,noCDM>




3 Simulation results of measurement accuracy for FR1
In this stage, we provide our RSRP delta for FR1 for EPA and ETU channel for 48RB and 96 RB based on 3/5/10 samples respectively.
Table 4: RSRP delta for EPA5 channel (dB)
	
	3 sample
	5 sample
	10 samples

	48RB, D=1
	3.82
	3.32
	2.57

	48RB, D=3
	2.96
	2.17
	1.58

	96RB, D=1
	3.32
	2.62
	2.26

	96RB, D=3
	2.10 
	1.84
	1.35



Table 5: RSRP delta for ETU30 channel(dB)
	
	3 sample
	5 sample
	10 samples

	48RB, D=1
	3.94
	3.11
	2.6

	48RB, D=3
	2.87
	2.02
	1.6

	96RB, D=1
	3.44
	2.65
	2.23

	96RB, D=3
	2.15
	1.76
	1.37



To define the CSI-RS based measurement performance accuracy test, the CSI-RS configuration may need to be chosen that CSI-RS based measurement performance will not be worse than that of SSB based measurement. For example, there are 4 scenarios:
a. Measurement delay of CSI-RS based RRM is similar as SSB based RRM, but higher accuracy is achieved
b. Measurement accuracy of CSI-RS based RRM is similar as SSB based RRM, but short measurement period is achieved
c. Measurement accuracy and delay of CSI-RS are both similar as SSB 
d. Measurement accuracy and delay of CSI-RS are both better than SSB
If CSI-RS based RRM performance can’t be similar or better than that of SSB, there is no need to define the requirement. 
Proposal 1: CSI-RS configuration to define the RRM performance requirement needs to make sure that the performance of CSI-RS is no less than that of SSB.
In last meeting, it’s agreed that at 48RB will be used at least. To make sure that the performance is similar or no less than SSB, D= 3 will be defined for 48RB with 5 samples. Comparing the performance of 48RB with D=3 and 96RB with D=3, less than 0.5dB gain can be obtained. Therefore, there is no need to define two configurations.
Proposal 2: define N=1 configuration since there is no obvious difference for 48RB and 96RB with D=3 with 5 samples.
4 Conclusion
In this contribution, we provide our simulation results for L1-RSRP measurement accuracy, the following conclusion can be drawn: 
Proposal 1: CSI-RS configuration to define the RRM performance requirement needs to make sure that the performance of CSI-RS is no less than that of SSB.
Proposal 2: define N=1 configuration since there is no obvious difference for 48RB and 96RB with D=3 with 5 samples.
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