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1. Introduction
This contribution presents the phase-1 evaluation results for the non co-channel Heterogeneous Networks scenario with 2dB bias and 120 degrees tilting angle as suggested in [79-06].
2. Non co-channel HetNet scenario
In email discussion [79-06] the working assumption as concluded in RAN1#79 was confirmed and a working assumption for the tilt and bias values was set as: tilt = 120 deg and bias = 2dB. In Table 1 we show the phase-1 evaluation results for the agreed metrics. The detailed assumptions are in the Appendix
Table 1: UE association ratios for different downtilt angles and bias values

	
	
	Small cell UE
	

	Offered load (per pico)
	RU
	Mean UPT
	50% UPT
	5% UPT
	

	6.4 Mbps
	24%
	34.8 Mbps
	32.0 Mbps
	5.82 Mbps
	Phase-1 (8TXRU)

	14.4 Mbps
	57%
	21.5 Mbps
	15.0 Mbps
	3.13 Mbps
	Phase-1 (8TXRU)


3. Conclusion
In this contribution we presented the phase-1 evaluation results for the non co-channel HetNet scenario with 2 dB bias and 120 degrees tilting angle.
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Appendix

Table A-1: Simulation assumptions
	Parameter
	Values

	
	Macro cell

(only for cell association)
	Small cell

(for performance evaluation)

	Layout
	According to 3D-UMa 500m ISD
	Step 1: Randomly drop small cell centers around the small cell cluster center within a radius of Rc; and consider the minimum distance between small cell centers (Dscc).

Step 2: Randomly deploy small cell antennas on area circle with the radius of half of Dscc.

Step 3: Determine the horizontal angle of the small cells with the planer facing to the small cell center.

	BS antenna configuration
	(M,N,P) = (8,4,2), MTXRU = 1, θetilt=100 deg
	(M, N, P) = (4, 4, 2), MTXRU = 1, (dH, dV) = (0.5λ, 0.5λ), θetilt=120 deg
8 TXRU

	Channel model between eNB and UE
	3D-UMa
	3D-UMi

	Total BS Tx power
	46 dBm
	30 dBm

	BS antenna height
	25 m
	10 m

	Number of clusters per macro cell geographical area
	1

	Number of small cells per cluster
	4

	Radius for UE dropping in a cluster
	70m

	Radius for small cell center dropping in a cluster (Rc)
	50m

	Minimum distance (2D)
	(Dscc) small cell center – small cell center: 40m

	
	Small cell – UE: 10m

	
	Macro – small cell cluster center: 105m

	
	Macro – UE: 35m

	
	Small cell cluster center - small cell cluster center: 2*Rc+Dscc

	UE distribution 
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor


Table A-2: Simulation assumptions

	Parameters
	Values

	Polarized antenna modeling
	Model -2 from 36.873

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	System bandwidth
	10MHz (50 PRBs)

	Carrier Frequency 
	2GHz for macro cells, 3.5GHz for small cells

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90)

	Cell association
	Geometry-based UE association with 2dB bias (i.e., RSRP of the target cell divided by the summation of RSRPs of all cells in the same frequency plus noise power for only simulation)


Table A-3: Simulation assumptions

	Parameters
	Values

	Feedback 
	PUSCH 3-2 for non-reciprocity operation (PUSCH 3-0 for reciprocity based operation)

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook based for non-reciprocity based operation (SRS for reciprocity based operation only for TDD*)

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation

Single CSI process is used for phase 1 simulation only

	Overhead 
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	CSI-RS, CRS
	CSI-RS, CRS: CSI-RS 1-1 mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first column with +45 degree pol, CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	CSI-RS
	5msec


