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1 Introduction
In this contribution, simulation assumptions for NR measurements based on CSI-RS are proposed.
2 Simulation Assumptions

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
	No / Yes
	No / 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

	NR-PSS and NR-SSS sequences
	-
	To be indicated by companies
	To be indicated by companies

	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

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

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	Ms
	0
	3 ms

	Number of SSBs
	
	1
	1

	SNR for Case A
	dB
	6 dB
	1 dB

	Es/IoT for Case A (calculated from SNR)
	dB
	N/A
	-5.97 dB

	SNR for Case B, including beamforming gain
	dB
	6 dB
	1 dB

	Es/IoT for Case B (calculated from SNR), including beamforming gain
	dB
	N/A
	-5.97 dB

	Propagation conditions
	-
	For 4 GHz: AWGN, EPA5, ETU30, ETU70;
For 30 GHz: TDL-A/B/C Note (delay spread: 30 ns and 300 ns; UE speed: 3 km/h and 70 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, 48, 96, 192, 268} PRBs in CSI-RS numerologyNote

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

	Periodicity
	5 ms; 40 ms
	5 ms; 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>
<2,1,1,(2,1),FD-CDM2>
	<1,1,1,N/A,noCDM>
<2,1,1,(2,1),FD-CDM2>

	NOTE: to reduce the number of combinations, for each of 4 GHz and 30 GHz and each SCS, it is prioritized for simulations 24 PRBs (the smallest configurable for periodic CSI-RS) and the largest bandwidth which is allowed by the maximum transmission bandwidth


3 On CSI-RS Bandwidth
The CSI-RS bandwidth is configurable and can be one of: {24, 48, 96, 192, 268} PRBs in CSI-RS numerology. The bandwidth is, clearly, also limited by the channel bandwidth and depends on the CSI-RS numerology. The following channel bandwidths have been agreed for FR1 and FR2:
Table 5.3.2-1: Maximum transmission bandwidth configuration NRB for FR1 [TS 38.104]
	SCS [kHz]
	5
MHz
	10
MHz
	15
MHz
	30

MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	70

MHz
	80 MHz
	90

MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	[160]
	106
	133
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	11
	24
	38
	[78]
	51
	65
	106
	133
	162
	[189]
	217
	[245]
	273

	60
	N.A
	11
	18
	[38]
	24
	31
	51
	65
	79
	[93]
	107
	[121]
	135


Table 5.3.2-2: Maximum transmission bandwidth configuration NRB for FR2 [TS 38.104]
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


To reduce the number of combinations of SCS and number of PRBs to simulate, it is proposed for each SCS to simulate the smallest and the largest possible number of PRBs for each of FR1 (4 GHz) and FR2 (30 GHz), e.g.:
· For 4 GHz:

· 15 kHz, 24 PRBs

· 15 kHz, 268 PRBs
· 30 kHz, 24 PRBs

· 30 kHz, 268 PRBs
· 60 kHz, 24 PRBs

· 60 kHz, 96 PRBs

· For 30 GHz:

· 60 kHz, 24 PRBs

· 60 kHz, 192 PRBs

· 120 kHz, 24 PRBs

· 120 kHz, 192 PRBs
4 Performance Metrics
For different estimation time periods, the CDF curves and 90th %-iles are to be provided for (without RF impairment margin):

· Delta measurement   = (estimated measurement – ideal measurement) 
[dB],

where the ideal measurement is based on the perfect channel estimation.
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