3GPP TSG-RAN WG4 Meeting #86bis 
R4-1803714
Melbourne, Australia, 16th – 20th Apr. 2018
Source: 
CATT
Title:             Simulation results on CSI-RS based RRM measurement
Agenda Item: 
7.9.13
Document for:
Discussion

1. Introduction
In RAN4-AH-1801, simulation assumption for CSI-RS based RRM measurement was agreed [1], and companies are expected to provide simulation results so that RAN4 can discuss the measurement requirements for CSI-RS based measurement, including both serving and neighbor cells. In this paper, we provided our initial simulation results for CSI-RS based RRM measurement.
2. Discussion
Simulation Assumptions
The simulation results for RSRP measurement based on CSI-RS are given with the CDF of measurement error below, the detailed simulation parameters and assumptions are given in Appendix and only synchronous network is considered.
Simulation Results
In this section, we provide the simulation results of Delta RSRP under AWGN, EPA5 and ETU30 for 15kHz, 30kHz and 60kHz SCS, ETU70 channel for 15kHz and 30kHz SCS. Table 1-3 summarizes the 5%, 50%, 90%, 95% points on the CDF curves of Delta RSRP under different channel conditions with SCS 15kHz, 30kHz, and 60kHz.
Table 1. Delta RSRP, SINR=-5.97 dB, syn,15 kHz, D=1, 24PRB
	Channel


	Sample num
	5% (dB)
	50% (dB)
	90% (dB)
	95% (dB)

	AWGN
	3
	-0.01
	0.45
	0.82
	0.91

	
	5
	0.12
	0.46
	0.75
	0.78

	
	10
	0.2
	0.48
	0.68
	0.7

	EPA5
	3
	-1.02
	0.94
	2.47
	3.5

	
	5
	-0.52
	0.93
	2.2
	2.94

	
	10
	-0.21
	1.02
	1.96
	2.94

	ETU30
	3
	0.6
	2.54
	4.3
	5.1

	
	5
	0.98
	2.59
	4.02
	4.59

	
	10
	1.26
	2.69
	3.55
	3.87

	ETU70
	3
	0.65
	2.55
	4.6
	5.08

	
	5
	1.29
	2.58
	4.2
	4.7

	
	10
	1.72
	2.66
	3.67
	4.02


Table 2. Delta RSRP, SINR=-5.97 dB, syn,30 kHz, D=1, 24PRB
	Channel


	Sample num
	5% (dB)
	50% (dB)
	90% (dB)
	95% (dB)

	AWGN
	3
	-0.18
	0.27
	0.63
	0.73

	
	5
	-0.08
	0.27
	0.55
	0.62

	
	10
	0.07
	0.27
	0.52
	0.57

	EPA5
	3
	-0.63
	0.81
	2.26
	2.64

	
	5
	-0.3
	0.89
	1.94
	2.16

	
	10
	-0.05
	0.88
	1.58
	1.84

	ETU30
	3
	0.78
	2.29
	3.93
	4.51

	
	5
	1.13
	2.39
	3.74
	4.09

	
	10
	1.51
	2.41
	3.35
	3.53

	ETU70
	3
	0.81
	2.59
	4.21
	4.69

	
	5
	1.04
	2.54
	3.81
	4.23

	
	10
	1.37
	2.65
	--
	3.79


Table 3. Delta RSRP, SINR=-5.97 dB, syn,60 kHz, D=1, 24PRB
	Channel


	Sample num
	5% (dB)
	50% (dB)
	90% (dB)
	95% (dB)

	AWGN
	3
	-0.15
	0.25
	0.57
	0.69

	
	5
	-0.06
	0.24
	0.49
	0.57

	
	10
	0.02
	0.25
	0.39
	0.46

	EPA5
	3
	-0.25
	1.77
	3.78
	4.51

	
	5
	0.3
	1.8
	3.39
	3.81

	
	10
	0.58
	1.83
	3.22
	3.54

	ETU30
	3
	0.71
	2.68
	4.42
	5.32

	
	5
	1.27
	2.78
	4.06
	4.39

	
	10
	1.67
	2.73
	3.56
	3.88


3. Conclusions
In this paper, we provided our initial simulation results for CSI-RS based RSRP measurement, which may be useful for the discussion on CSI-RS based RRM measurement requirements in NR.
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5. Appendix
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

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

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

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

	Es/IoT (calculated from SNRs)
	dB
	N/A
	-5.97 dB

	Propagation conditions
	-
	For 4 GHz: AWGN, EPA5, ETU30 (for 15 kHz SCS), ETU70 (for 15 kHz SCS);

For 30 GHz: CDL-C, optional TDL-A/B/C Note (delay spread: 30 ns and 300 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>
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