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1 Introduction

In this contribution, we provide simulation results of interference power for link simulation for NAICS scenario 1 (Homogeneous network). Methodology to derive the interference power by system level simulation is as follows:
1) Select  3 SINR ranges 

A. Low SINR case : 5-25%

B. Medium SINR case : 40-60%
C. High SINR case : 75-95%

2) For each SINR range, define 3 values for I1/Noc

A. I1/Noc at 20%-tile , 50%-tile, 80%-tile 

3) For each set, define I2/Noc conditioned on I1/Noc

A. Mean of I2/Noc

B. Median of I2/Noc
2 Full Buffer Case
Figure 1 shows the SINR for NAICS scenario 1. Detail simulation parameters are in Table 2.
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Figure 1 CDF of SINR for full buffer
Three SINR ranges are selected: low SINR case (5%~25%), medium SINR case (40%~60%), and high SINR case (75%~95%). Each SINR point is summarized in Table 1.
Table 1 SINR for each selected range
	
	Low SINR case
	Medium SINR case
	High SINR case

	Percentile of CDF
	5%
	25%
	40%
	60%
	75%
	95%

	SINR
	-3.72
	1.11
	3.87
	8.04
	11.94
	19.17


3 Low SINR case
Select data with:

· Minimum SINR (@5%) = -3.72 dB

· Maximum SINR (@25%) = 1.11 dB

3.1 Partial Loading @ 40%
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Figure 2 CDF for I1/Noc and Conditional CDF for I2/Noc

3.2 Partial Loading @ 60%
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Figure 3 CDF for I1/Noc and Conditional CDF for I2/Noc
3.3 Results 
	Min SINR [dB]
	Max SINR [dB]
	Loading
	I1/Noc Percentile
	I1/Noc [dB]
	I2/Noc [dB] (mean)
	I2/Noc [dB] (median)

	-3.61
	1.31
	40%
	20%
	3.25
	0.32
	0.67

	
	
	
	50%
	7.76
	1.87
	1.97

	
	
	
	80%
	13.89
	3.86
	2.88

	
	
	60%
	20%
	1.88
	-0.96
	-0.65

	
	
	
	50%
	6.35
	0.50
	0.49

	
	
	
	80%
	12.32
	2.18
	1.37


4 Medium SINR case
Select data with:

· Minimum SINR (@40%) = 3.87 dB

· Maximum SINR (@60%) = 8.04 dB

4.1 Partial Loading @ 40%
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Figure 4 CDF for I1/Noc and Conditional CDF for I2/Noc

4.2 Partial Loading @ 60%
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Figure 5 CDF for I1/Noc and Conditional CDF for I2/Noc

4.3 Results 

	Min SINR [dB]
	Max SINR [dB]
	Loading
	I1/Noc Percentile
	I1/Noc [dB]
	I2/Noc [dB] (mean)
	I2/Noc [dB] (median)
	Noc [dB]

	4.03
	8.17
	40%
	20%
	2.09
	-0.44
	-0.01
	

	
	
	
	50%
	6.14
	1.29
	1.46
	

	
	
	
	80%
	12.93
	4.01
	3.26
	

	
	
	60%
	20%
	0.70
	-1.74
	-1.39
	

	
	
	
	50%
	4.65
	-0.24
	-0.18
	

	
	
	
	80%
	11.34
	2.34
	1.63
	


5 High SINR case
Select data with:

· Minimum SINR (@75%) =  11.94 dB

· Maximum SINR (@95%) =  19.17 dB

5.1 Partial Loading @ 40%
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Figure 6 CDF for I1/Noc and Conditional CDF for I2/Noc

5.2 Partial Loading @ 60%
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Figure 7 CDF for I1/Noc and Conditional CDF for I2/Noc

5.3 Results 

	Min SINR [dB]
	Max SINR [dB]
	Loading
	I1/Noc Percentile
	I1/Noc [dB]
	I2/Noc [dB] (mean)
	I2/Noc [dB] (median)
	Noc [dB]

	12.14
	19.24
	40%
	20%
	1.45
	0.29
	0.66
	

	
	
	
	50%
	6.83
	4.34
	5.10
	

	
	
	
	80%
	17.74
	15.97
	17.07
	

	
	
	60%
	20%
	0.01
	-1.13
	-0.77
	

	
	
	
	50%
	5.27
	2.76
	3.57
	

	
	
	
	80%
	16.25
	14.44
	15.59
	


6 Conclusion
In this contribution, we provide simulation results of interference power for link simulation for NAICS scenario 1. These results were already summarized in email reflector. 
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Appendix
Table 2 System level simulation assumption
	Parameter
	Values used for evaluation (Scn-1)
	Values used for evaluation (Scn-2a/2b)

	Layout
	Hexagonal grid, 3 sectors per site, 19 macro sites (optional: 7 macro sites, similar to that in SCE SI)

	System bandwidth per carrier
	10MHz 

	Carrier frequency 
	2.0GHz

	Total BS TX power (Ptotal per carrier)
	46dBm
	30 dBm (for small-cell)

	Distance-dependent path loss
	ITU UMa
	ITU UMa for macro and UMi for small cell

	Penetration loss
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link) 
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link)

	Shadowing
	ITU UMa
	ITU UMi for small-cell

	Antenna pattern
	3D (referring to TR36.819)
	2D Omni-directional is baseline for small cell; directional  antenna is not precluded

	Antenna Height: 
	25m
	10m

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	17 dBi
	5dBi for small cell

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa
	ITU UMi for small cell

	Antenna configuration
	Baseline: 2Tx and 4Tx (0.5 lambda), cross-polarized
Baseline for UE: 2 Rx, cross-polarized (4Rx optional)
	Baseline (for small cell): 2Tx and 4Tx(0.5 lambda), cross-polarized
Baseline for UE: 2 Rx, cross-polarized (4Rx optional)

	Number of small cells per macro cell geographical area
	　
	4 (mandatory), 10 (optional) 

	Number of UEs 
	Variable per FTP model 1 

	UE dropping
	20% UEs are outdoor and 80% UEs are indoor.
	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

	Traffic model
	FTP model 1 as in TR 36.814

	Resource utilisation factor
	40% and 60% (mandatory) and 20% and 70% (optional)

	UE receiver
	MMSE-IRC as baseline
(Note: This is for RAN1 system simulation purpose only for inter-cell interference mitigation.)

	UE noise figure
	9dB

	UE speed
	3km/h

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

	Network synchronization
	When evaluating under synchronization error, the error is to be defined by RAN4

	Baseline MMSE-IRC receiver impairment modeling (demodulation)
	Non-ideal channel estimation of PDSCH for MMSE-IRC. Companies should describe simulation details for reproducing results.
For the MMSE-IRC baseline receiver in system level modeling: The IRC correlation matrix can be approximated using the complex Wishart distribution with M degrees of freedom [36.829 with DMRS based sample covariance matrix]. Details of the covariance matrices, estimation error, and statistical interference modeling should be described by each company
(Note: This is for RAN1 system simulation purpose only.)

	Receiver impairment modeling (feedback)
	Non-ideal CRS or CSI-RS/IMR channel/interference estimation. 
(Note: This is for RAN1 system simulation purpose only.)


