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1 Introduction

In RAN4 #68bis meeting, two way-forward regarding interference modeling were agreed. Way forward [1] provides the methodology to get the interference levels for NAICS scenarios 2 and [2] provides the way to determine the MCS/Rank distribution for NAICS phase II link level simulation.  In this contribution, we provide our system level simulation results on the interference level and MCS/Rank distribution. 
2 Interference level of scenarios 2 
Table 1 provides the interference level results based on the simulation assumptions as shown in Table 2. The evaluation assumptions are directly adopted from [3].
Table 1 Interference level of NAICS scenarios 2

	unit (dB)
	　
	5-25% geometries
	 40-60% geometries
	75-95% geometries

	SINR_min
	　
	-3.24
	4.34
	12.51

	SINR_max
	　
	1.54
	8.53
	21.47

	Noc
	　
	　
	　
	　

	I1/Noc(40%)@20%-tile
	　
	5.09
	5.53
	5.46

	　
	I2/Noc(40%) (“medium”)
	2.61
	3.31
	2

	I1/Noc(40%)@50%-tile
	　
	11.88
	10.23
	9.17

	　
	I2/Noc(40%) (“medium”)
	5.56
	4.1
	3.81

	I1/Noc(40%)@80%-tile
	　
	18.2
	16.42
	14.24

	　
	I2/Noc(40%) (“medium”)
	7.59
	6.34
	5.3

	I1/Noc(60%)@20%-tile
	　
	4.39
	3.91
	3.7

	　
	I2/Noc(60%) (“medium”)
	0.9
	0.61
	0.37

	I1/Noc(60%)@50%-tile
	　
	10.16
	8.53
	7.53

	　
	I2/Noc(60%) (“medium”)
	3.89
	2.36
	2

	I1/Noc(60%)@80%-tile
	　
	16.44
	14.68
	12.51

	　
	I2/Noc(60%) (“medium”)
	5.88
	5.12
	3.48


Table 2 Simulation assumptions of NAICS scenarios 2 (R1- 131787)

	 Parameters
	values

	Layout
	Hexagonal grid, 3 sectors per site, 19 macro sites 

	System bandwidth per carrier
	10MHz 

	Carrier frequency 
	2.0GHz

	Total BS TX power 
	· 46dBm for Macro cell

· 30dBm for Small-cell

	Distance-dependent path loss
	Same as scenario #1 in SCE SI:

· ITU UMa for macro 
· UMi for small cell

	Penetration loss
	· Same as scenario #1 in SCE SI:
For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din 
(din : independent uniform random value between [ 0, min(25,d) ] for each link))

	Shadowing
	Same as macro of scenario #1 in SCE SI:

· ITU UMa for macro cell 
· ITU UMi for small cell

	Antenna pattern
	Same as scenario #1 in SCE SI:

· 3D for macro cell, referring to TR36.819 

· 2D Omni-directional is baseline for small cell

	Antenna Height: 
	· 25m for Macro cell

· 10m for small cell

	UE antenna Height
	1.5m for UE

	Antenna gain + connector loss
	· 17 dBi for Macro cell

· 5dBi for small cell

	Antenna gain of UE
	0dBi

	Number of small cells per macro cell geographical area
	4

	UE dropping
	Configuration #4b as in TR36.814,
20% UEs are outdoor and 80% UEs are indoor.

	Minimum distance 
	Same as CoMP Scenario #3/4 in TR36.819 
· Macro – RRH/Hotzone: >75m
· Macro – UE : >35m
· RRH/Hotzone – RRH/Hotzone: >40m
· RRH/Hotzone – UE : >10m

	Resource utilisation factor
	Capture two typical RU for interference statistics, 40% and 60%

	UE noise figure
	9dB

	Cell selection criteria
	Baseline: RSRP for intra-frequency and no CRE (optional: 6dB CRE)


3 NAICS Phase II modelling

In WF [2], the methodology on how to obtain the MCS/Rank distribution for phase II evaluation was approved. Following the approved steps, Table 4 captures the system simulation results of TTI level MCS/Rank distribution. Then the packet level MCS/Rank distribution is calculated and the results are captured in Table 5.
Table 3 Simulation assumptions of NAICS scenarios 2 (R1- 131787)

	 Parameters
	values

	Antenna configuration
	2 TX and 2RX, cross-polarized

	CSI feedback
	PUSCH 3-1 feedback, rank adaptation

	PDSCH transmission 
	SU-MIMO

	Scheduling
	PF scheduling, with considering the time delay of each packet


Table 4 TTI level MCS/RI probability distribution for NASIC scenarios 1 and 2
	Cases
	Modulation/RI set
	TTI level probability
	Median MCS index

	Scenarios 1, RU = 40%
	64QAM RANK 2
	0.1102
	22

	
	16QAM RANK 2
	0.1440
	14

	
	QPSK rank 2
	0.0708
	7

	
	64QAM rank 1
	0.2568
	21

	
	16QAM rank1
	0.2749
	14

	
	QPSK rank1
	0.1433
	7

	
	
	
	

	Scenarios 1, RU = 60%
	64QAM RANK 2
	0.0668
	21

	
	16QAM RANK 2
	0.1385
	14

	
	QPSK rank 2
	0.1016
	7

	
	64QAM rank 1
	0.2108
	21

	
	16QAM rank1
	0.2636
	14

	
	QPSK rank1
	0.2185
	7

	
	
	
	

	Scenarios 2, RU = 40%
	64QAM RANK 2
	0.2536
	24

	
	16QAM RANK 2
	0.1348
	14

	
	QPSK rank 2
	0.1153
	6

	
	64QAM rank 1
	0.2014
	23

	
	16QAM rank1
	0.1424
	14

	
	QPSK rank1
	0.1522
	6

	
	
	
	

	Scenarios 2, RU = 60%
	64QAM RANK 2
	0.2082
	23

	
	16QAM RANK 2
	0.1351
	14

	
	QPSK rank 2
	0.1151
	6

	
	64QAM rank 1
	0.2018
	23

	
	16QAM rank1
	0.1670
	14

	
	QPSK rank1
	0.1729
	6


Table 5 Packet level MCS/RI probability distribution for NASIC scenarios 1 and 2
	Cases
	Modulation/RI set
	Packet level probability
	Median MCS index

	Scenarios 1, RU = 40%
	64QAM RANK 2
	0.2640
	22

	
	16QAM RANK 2
	0.1840
	14

	
	QPSK rank 2
	0.0442
	7

	
	64QAM rank 1
	0.2871
	21

	
	16QAM rank1
	0.1756
	14

	
	QPSK rank1
	0.0448
	7

	
	
	
	

	Scenarios 1, RU = 60%
	64QAM RANK 2
	0.1732
	21

	
	16QAM RANK 2
	0.2052
	14

	
	QPSK rank 2
	0.0737
	7

	
	64QAM rank 1
	0.2733
	21

	
	16QAM rank1
	0.1952
	14

	
	QPSK rank1
	0.0792
	7

	
	
	
	

	Scenarios 2, RU = 40%
	64QAM RANK 2
	0.5298
	24

	
	16QAM RANK 2
	0.1306
	14

	
	QPSK rank 2
	0.0453
	6

	
	64QAM rank 1
	0.1951
	23

	
	16QAM rank1
	0.0908
	14

	
	QPSK rank1
	0.0382
	6

	
	
	
	

	Scenarios 2, RU = 60%
	64QAM RANK 2
	0.4532
	23

	
	16QAM RANK 2
	0.1470
	14

	
	QPSK rank 2
	0.0508
	6

	
	64QAM rank 1
	0.2196
	23

	
	16QAM rank1
	0.0908
	14

	
	QPSK rank1
	0.0382
	6


4 Conclusion

In this contribution, we evaluate the interference levels for NAICS scenarios 2 and the MCS/RI probability distribution for Phase II link level simulation. 
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