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1 
Introduction
At the RAN#58 meeting, the study item [1] on 3D Channel Modeling for UE specific elevation beamforming and Full-Dimension MIMO was approved.  The purpose of this study item is to define a new channel model that enables modeling in both vertical and horizontal dimension of the environment as well as user locations in the network.  In [1], several objectives were identified:

· Identify the typical usage scenarios of UE-specific elevation beamforming and FD- MIMO

· Identify modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation for the scenarios identified being typical:

· Modeling a two dimensional array structure at the eNodeB including any modifications to the antenna patterns (taking relevant RAN4 work into account)

· 3-dimensional channel modeling including the multipath fading characteristics in both elevation and azimuth

· Identify the need for defining a new way of modeling the location of outdoor and indoor UEs within a sector in both the horizontal and vertical domains.  

· Identify the need for defining a new way of modeling the mobility of outdoor UEs in both the horizontal and vertical domains. 

· The study will consider as a starting point the ITU channel model as described by the combination of A2.1.6 and Annex B in 36.814 and determine the additions that are needed to properly model the elevation dimension of the channel to fit the elevation beamforming and FD-MIMO purposes. Work done outside 3GPP (WINNERII/WINNER+, channel modeling documentation available in public domain) can be used.

· Generate baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by  Rel-11) with the modified evaluation methodology
At the RAN1#72 meeting, the scenarios for UE specific elevation beamforming and FD-MIMO were discussed and the following agreements were reached [2]:

· Urban Micro cell with high (outdoor/indoor) UE density

· Base station is below surrounding buildings

· Multi-floor UE dropping in buildings modelled

· Urban Macro cell with high (outdoor/indoor) UE density

· Base station is above surrounding buildings

· Consider two options for indoor UE: single-floor indoor UE and multi-floor indoor UE modelling

· Models taking multi-floor indoor UE into account should be developed

· Second priority

· Indoor hotspot with high UE density

· Focus on single-floor scenario.

· Rural scenario

· Outdoor/Indoor user dropping: 

· x% outdoor UEs on a fixed height on the ground plane

· y% indoor UEs on different floors

· x+y = 100.

· Outdoor user dropping:

· Users are dropped on a fixed height on the ground plane.

· FFS Users are dropped on a fixed height on a hilly terrain.

· Indoor user dropping:

· 3D Locations of UEs are related to building locations and heights. 

· Details of building dropping modeling for UE dropping

· Details such as floor height, building location/height distribution needed

· Macro-pico scenarios for Hetnet FFS

· Azimuth-adaptable or (Azimuth+Elevation)-adaptable antennas for Macro/Pico.

· Pico: outdoor only or indoor/outdoor mix

This contribution further discusses the scenarios for deploying UE-specific elevation beamforming and FD-MIMO techniques and presents additional details and proposals.  
2
Urban Micro Cell with High UE density 

In RAN1#72, the Urban Micro cellular scenario with a high UE density was identified as a high priority scenario for UE-specific elevation beamforming and FD-MIMO.  For this scenario, it was agreed that the base station will be located below the heights of the surrounding buildings and that the dropping of UEs in multi-floor buildings will be modelled.  

To further define this scenario, we observe that this scenario can be based on the ITU UMi scenario [4] with appropriate modifications.  Note that the ITU UMi scenario [4] already includes the modelling of base stations located at heights below rooftops.  To model the UE dropping in multi-floor buildings, the following modifications may be considered to the UTI UMi scenario [4]:  A UE-height dependent path loss model maybe considered, and our proposal is described in [7].  The procedure for dropping UEs will need to be modified to include the height of the UE where the outdoor UEs have a height 1.5m above the ground plane, and the height of indoor UEs can be determined by the formula: hUE=3(nfl – 1) + 1.5, where nfl is an integer random variable (greater than zero) with distribution FFS (See [7] for details).  Note that this model for the UE height requires no modelling of the building structures or their locations and characteristics.  
For modelling fast fading a 3D fast fading model that is an extension of ITU-UMi model can be considered.  For the UMi scenario, an eNB height of 10m can be used, and other parameters such as mechanical/electrical downtilt, element patterns, locations and polarizations can follow the values that are in [4].  
The following summarizes our proposal for the UMi scenario: 

Proposal:  Consider ITU UMi scenario [4] with following modifications: consider a height-based path loss model.  Consider a UE dropping strategy where outdoor UEs are at 1.5m height above the ground plan and the height of an indoor UE is determined by hUE=3(nfl – 1) + 1.5, where nfl is a random variable with a distribution that is FFS.  There is no need to model building structures and location.   

3 
Urban Macro Cell with high UE density
In RAN1#72, the Urban Macro cellular scenario with a high UE density was identified as a high priority scenario for UE-specific elevation beamforming and FD-MIMO.  For this scenario, it was agreed that the base station will be located above the heights of the surrounding buildings and that the dropping of UEs in single-floor or multi-floor buildings will be modelled.  
To further define this scenario, we observe that this scenario can be based on the ITU UMa scenario [4] with appropriate modifications.  Note that the ITU UMa scenario already includes the modelling of base stations located at heights above the rooftops.  For modelling single/multi-floor indoor UEs, a UE-height dependent path loss model may be considered as described in [7].  Outdoor UEs may be considered at a height 1.5m above the ground plane, and the height of indoor UEs may be determined by the formula: hUE=3(nfl – 1) + 1.5, where nfl is an integer random variable (greater than zero) with distribution FFS (See [7] for details).  
A 3D fast fading model obtained by extending the ITU UMa model in [4] may be considered.  For this scenario, an eNB height of 25m can be used, and other parameters such as mechanical/electrical downtilt, element patterns, locations and polarizations can follow the values that are in [4].  
The following summarizes our proposal for the UMa scenario: 

Proposal:  Consider ITU UMa scenario [4] with following modifications: consider a height-based path loss model if multi-floor UEs are modelled.  Consider a UE dropping strategy where outdoor UEs are at 1.5m height above the ground plan and the height of an indoor UE is determined by hUE=3(nfl – 1) + 1.5, where nfl is a random variable with a distribution that is FFS.  There is no need to model building structures and location.   

Table 1: Summary of parameters for consideration

	
	Urban Micro Cell with High UE density
	Urban Macro Cell with High UE density

	Layout
	Hexagonal grid
	Hexagonal grid

	ISD
	200m
	500m

	Channel model
	ITU-UMi extended to 3D
	ITU-UMa extended to 3D

	UE distribution
	x% indoors on multiple floors, hUE=3(nfl – 1) + 1.5 m

y% outdoors at 1.5 m
	x% indoors on single/multiple floors, hUE=3(nfl – 1) + 1.5 m

y% outdoors at 1.5 m

	UE mobility
	3kmph
	3kmph

	BS antenna height
	10m
	25m

	Total BS transmit power
	46/49 dBm for 10MHz/20MHz
	46/49 dBm for 10MHz/20MHz

	Minimum UE distance
	35m
	35m

	Outdoor to in-car penetration loss
	No
	No

	Carrier frequency
	2 GHz
	2 GHz


4

Macro-pico scenarios for Hetnet
Observation:  For heterogeneous networks involving macro and pico cells, the channel models for urban macro cell and urban micro cell scenarios can be used to model heterogeneous networks (as in Rel-11).  Antenna models for Low Power Nodes are FFS.
5
Summary
In the above discussion, we had the following observations and proposals:
Proposal:  Consider ITU UMi scenario [4] with following modifications: consider a height-based path loss model.  Consider a UE dropping strategy where outdoor UEs are at 1.5m height above the ground plan and the height of an indoor UE is determined by hUE=3(nfl – 1) + 1.5, where nfl is a random variable with a distribution that is FFS.  There is no need to model building structures and location.   
Proposal:  Consider ITU UMa scenario [4] with following modifications: consider a height-based path loss model if multi-floor UEs are modelled.  Consider a UE dropping strategy where outdoor UEs are at 1.5m height above the ground plan and the height of an indoor UE is determined by hUE=3(nfl – 1) + 1.5, where nfl is a random variable with a distribution that is FFS.  There is no need to model building structures and location.   
Observation:  For heterogeneous networks involving macro and pico cells, the channel models for urban macro cell and urban micro cell scenarios can be used to model heterogeneous networks (as in Rel-11).  Antenna models for Low Power Nodes are FFS.
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