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1 Introduction
This contribution presents the detailed evaluation assumptions for co-channel heterogeneous network scenario. In co-channel Hetnet scenario2D AAS antenna configuration can be assumed for either macro/small layer or both. Based on discussion for co-channel heterogeneous network, we focus on FD-MIMO and EBF for macro cell and legacy omni-antenna based transmission for small cell as in Table 1. In this contribution, we discuss more details about evaluation assumptions including 3D pattern and number of small cells for the target scenario. 
Table 1. Parameters for co-channel heterogeneous scenario [1]
	Parameter
	Values

	
	Macro cell
	Small cell

	BS antenna configurations
	Aligned with scenario-1
	Omni (3D pattern FFS), no EBF/FD-MIMO 

	Carrier frequency 
	2 GHz 
	2 GHz 

	Channel Model
	3D-UMa
	3D-UMi

	Total BS Tx power
	46 dBm
	30 dBm

	BS antenna height
	25 m
	10 m

	Macro ISD
	500 m

	Number of clusters per macro cell geographical area
	1

	Number of small cells per cluster
	4 or 10

	UE distribution 
	2/3 UE dropped uniformly in the cluster and 1/3 UE dropped uniformly across the macro sector, 20% UE are outdoor and 80% UE are indoor 

	CRE bias
	0 dB

	UE attachment
	RSRP (CRS port 0) based


2 Evaluation assumptions for co-channel HetNet scenario with FD-MIMO and EBF on macro layer only
In co-channel frequency scenario, FD-MIMO and EBF antenna configurations are assumed for macro cell layer with having interference from legacy small cell layer. The purpose of this scenario is to evaluate the performance of FD-MIMO and EBF when UEs are subject to co-channel interference from both macro and small cell layers.  In order to do this, UEs consider both macro cells and small cells during the cell selection stage.

2.1 Number of small cells and small cell dropping
In the SCE (Small Cell Enhancement) SI [2], RAN1 assumed 4 and 10 small cells per cluster having omni-directional antennas. Such deployment is to model dense small cell deployments while maintaining even coverage for each small cell within a cluster region. To expedite the discussions in FD-MIMO and EBF, the co-channel HetNet scenario for FD-MIMO and EBF can reuse this scenario considering different requirements and assumptions.

One aspect that needs consideration is the lack of coordination among small cells. In SCE, it was assumed that coordination could be applied to reduce interference between small cells. However, the coordination should not be considered for study of FD-MIMO/EBF SI and we should firstly focus on effect of TXRUs and single cell operation. Given the situation, it seems that the evaluation of FD-MIMO and EBF for co-channel HetNet scenario will be focused on obtaining the performance of this technology under harsh interference levels. For this purpose, we think that evaluating only for 4 small cells per cluster should be adequate. As for the dropping model, we can simply reuse same approach that we used for SCE SI [2].

· Proposal

· Number of small cells per cluster: 4 

· Small cell dropping: Reuse the same approach used for SCE [2]
2.2 3D antenna pattern

Depending on the 3D antenna pattern of a small cell, interference level can be different for high floor UEs. In SCE [2], we simply assumed isotropic antenna pattern that provides unrealistic equal gain over spherical region. Considering passive omni-antennas for small cell, dipole antenna pattern can be assumed for evaluation. One potential issue is that there are a number of different parameters need to be decided in order to define the dipole antenna pattern. For the sake of simplicity,  we propose to reuse the 3D antenna pattern that RAN1 used in TR36.819.

· Proposal

· 3D antenna pattern for small cell

· Horizontal plane: Omni-directional
· Vertical plane with 40degrees 3dB bandwidth and SLAV=30dB:

[image: image1]
· Antenna gain + connector loss = 5dBi
2.3 Down tilting value

In Table 2, we summarized the initial cell association results with different down-tilting values and 0dB RSRP offset for 4 omni-directional small cells per cluster. The results shows that 60~70% of UEs are connected to the small cell layer with some dependence on the down-tilting value. Considering geometries of small and macro cell layers, 115 degrees down-tilting value would provide 66% small cell connection ratio with adequately high geometry for both layers.

· Proposal

· Small cell antennas’ down tilting value: 115 degrees

Table 2. Connection ratio
	RSRP offset (dB)
	Down tilting value (degree)
	Small  cell layer connection ratio
	Macro cell layer connection ratio

	0
	102
	71%
	39%

	0
	110
	68%
	32%

	0
	115
	66%
	34%

	0
	120
	63%
	37%

	0
	125
	60%
	40%
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Figure 1. Geometry of small cell and macro cell layer

3 Conclusion
We discussed 3D antenna pattern and small cell dropping for evaluation of co-channel heterogeneous scenario. The followings are proposed for evaluation assumptions:
· Proposals
· Number of small cells per cluster: 4 

· Small cell dropping: Reuse the same approach used for SCE [2]
· 3D antenna pattern for small cells

· Horizontal plane: Omni-directional
· Vertical plane with 40degrees 3dB bandwidth and SLAV=30dB:
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· Antenna gain + connector loss = 5dBi
· Down tilting value: 115 degrees
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