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1. Introduction
This document provides additional information to document R4-66AH-0004 in response to R4-130887 regarding further clarifications on isotropic channels.
2. Clarification
At the 3GPP TSG-RAN WG4 #66 MIMO-OTA Ad-Hoc meeting, the meeting minutes [1] reflect that a concrete reference is needed as per the statement reproduced below:

10. The statement: “Environments with rich multipath such as in urban cities and outdoor-to-indoor environments have been found to follow these properties.  The base station is typically located outside and the handset located either inside a building, or in a dense urban environment” needs a concrete reference (1c/d)

This contribution provides some references for the above statement.
The Tx characteristics for the isotropic channel models based on SCME UMi and UMa are the same as defined by the 2D SCME UMi and UMa channel models, thus based on 2D transmitting properties [2]. In addition, the base station is in a fixed orientation, which further supports 2D transmitting properties.
For the Rx characteristics of a MIMO channel, studies have shown that 3D conditions can be expected. As concluded from field test data by the US National Institute of Standards and Technology (NIST) in [3], there is a significant signal distribution in elevation angle for real propagation conditions. Thus, it is further concluded that many real environments should be represented as 3D environments. In addition, a MIMO UE is not used in a fixed orientation, but rather used in various orientations. This further supports the need for 3D evaluation on the Rx side based on an isotropic reference, to make the performance metric independent of device orientation.

Thus, for a combined channel model simulating Tx and Rx properties it is obvious that 2D transmitting characteristics and 3D receiving characteristics is a realistic scenario. A signal transmitted in 2D can be reflected several times and induce multiple reflections received by the UE from different elevation angles (relative a fixed UE coordinate system). An example scenario is depicted in Figure 1 below.
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Figure 1.   Example scenario for 2D transmitting characteristics and 3D receiving characteristics.
Furthermore, references [4] to [8] describe in detail the NIST channel model extracted from various measurements in outdoor and outdoor-to-indoor scenarios including the following:

1.
Urban: downtown Denver, CO, financial district 17th Street

2.
Campus: NIST, Boulder, CO (Two different office buildings and one storage building)

3.
Low-rise apartment building (11 floors): Horizon West, Boulder, CO

4.
High-rise office building (66 floors): Republic Plaza, Denver

5.
Large arena: Denver Convention Center

The US National Institute of Standards and Technology (NIST) concluded in the technical note [4] that the innate channel fading emulation of a single-cavity reverberation chamber is that of an outdoor-to-indoor channel.

References [9] and [10] compare measured results at an innately-isotropic mode-stirred reverberation chamber to measured outdoor results for Rayleigh (urban) and Ricean (rural) environments described in references [11] and [12], with excellent agreement. Reference [13] compares measurements in a corridor and in an urban scenario with measurements in an isotropic mode-stirred reverberation chamber with excellent agreement.
3. Conclusions

It results from the mentioned references that the inherently-3D-isotropic fading behaviour of reverberation chambers (RCs) represents well realistic scenarios. In particular, the provided references demonstrate this for environments with rich multipath such as in urban cities and outdoor-to-indoor environments.
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