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1 Introduction

From previous discussions of how companies are implementing the Spatial Channel Models as specified in the TR [1], it is clear that different assumptions are being made related to the BS antennas.  These differences ultimately show up as shifts in the Round Robin throughput curves, and make it difficult to compare results and have likely led to improper conclusions.   
This text proposal presents details discussed in [2] that are currently missing from the TR to clarify the BS antenna in order to facilitate alignment of channel models between companies.

Based on these details, multiple companies have aligned on the channel models.

2 References:

[1] TR37.976, “Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE Terminals”

[2] R4-120739, “MIMO OTA Channel Model Alignment,” Spirent Communications, Elektrobit, Satimo; February, 2012, Dresden Germany
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6.2
MIMO Channel Models

The following channel models are used in evaluation of MIMO OTA methodologies. The same models are also potential candidates for final MIMO OTA UE tests (WI).

There are three different clustered delay line (CDL) models, and one simplified (single cluster) model.

The generic models are

•
SCME Urban micro-cell,

•
Modified SCME Urban micro-cell,

•
SCME Urban macro-cell, and

•
WINNER II Outdoor-to-indoor.

The single cluster models are based on
•
SCME Urban micro-cell and

•
Extended Pedestrian A (EPA)
The uniform models are based on
•
Extended Pedestrian A (EPA) and

•
Exponential decay.

The emulated base station antennas may be assumed to be one of the following:
1)
Vertically polarized elements

a.)
with a fixed 4λ separation, specified at the center frequency, or

b.)
are uncorrelated, i.e. to allow the UE to be measured independently from BS effects

2)
Dual polarized equal power elements that are uncorrelated with a fixed 0λ separation, 45 degrees slanted.

In the following we define the cross polarization power ratio a propagation channel as 
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and
•
SVV is the coefficient for scattered/reflected power on V-polarization and incident power on V-polarization

•
SVH is the coefficient for scattered/reflected power on V-polarization and incident power on H-polarization

•
SHV is the coefficient for scattered/reflected power on H-polarization and incident power on V-polarization

•
SHH is the coefficient for scattered/reflected power on H-polarization and incident power on H-polarization
Note, for Vertical only measurements, the powers per delay are used without regard to the specified XPR values.
The slant 45 degree antenna is an “X” configuration and is modelled as ideal dipole with isotropic gain and subject to a foreshortening of the slanted radiating element, which is observed to vary as a function of the path angle of departure.  This foreshortening with AoD is a typical slanted dipole behaviour and is a source of power variation in the channel model.  The effective antenna pattern for this antenna is illustrated in Figure 6.2-1.  
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Figure 6.2-1, X antenna gain assumption (a) Linear gain (b) dB gain

In tables 6.2-1 and 6.2-2, some specific values for the SCME Urban Macro and Urban Micro model are given to facilitate checking the implementation of the model.  For a given channel model, unit power will be obtained after normalization, although the proportion of V & H power may be different for each path due to the slant 45 degree antenna model.

Table 6.2-1, SCME Urban Macro Channel Model
	Urban Macro

“X” BS antenna
	V/H ratio (dB)
	Vertical BS Correlation Magnitude
	Horizontal BS Correlation Magnitude

	Path 1
	8.34 
	0.99
	0.73

	Path 3
	8.0
	0.99
	0.60

	Composite (all 6 paths combined)
	8.14
	0.99
	0.64


Table 6.2-2, SCME Urban Micro Channel Model

	Urban Micro

“X” BS antenna
	V/H ratio (dB)
	Vertical BS Correlation Magnitude
	Horizontal BS Correlation Magnitude

	Path 1
	0.07 
	0.78
	0.77

	Path 3
	3.0
	0.90
	0.51

	Composite
(all 6 paths combined)
	0.83
	0.82
	0.70
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