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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document captures the findings of the study item “Study on 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE” [2]. The purpose of this TR is to help TSG RAN WG1 to properly model and evaluate the performance of physical layer techniques using 3D channel models.

This document relates to the 3GPP evaluation methodology and covers the modelling of the physical layer of both Mobile Equipment and Access Network of 3GPP systems.
This document is intended to capture the scenarios relevant to 3D channel models and the modifications to the 3GPP evaluation methodology needed to support 3D channel modelling.

This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
2
References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TD RP-122034: "Study on 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE".

[3]




3GPP TR 36.814 (V9.0.0): "Further Advancements for E-UTRA, Physical Layer Aspects".
[4] 

3GPP TR37.840 (V1.0.0): “Study of AAS Base Station”.
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
AAS
Active Antenna System

FD-MIMO
Full-dimension MIMO
4
Introduction
At 3GPP TSG RAN #58 meeting the Study Item Description on “Study on 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE” [2] was approved. This study item covers the identification of scenarios applicable to 3D beamforming, FD-MIMO and the evaluation methodology needed for modelling and evaluation of such techniques. This technical report documents the modified evaluation methodology including 3D channel models needed for studying the above techniques.
5
General
 [NOTE: This section will include general information that is helpful for understanding the TR and for completeness of the TR]
5.1
Study item objectives

The following objectives are listed in the Study Item [2]:
The objectives of the study are to: 

· 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

The purpose of this document is to focus on the objectives listed above and define an evaluation framework suitable for studying UE specific elevation beamforming and FD-MIMO.

5.2
Structure of AAS
Figure 5.2-1 is adapted from section 4.2 of the RAN4 TR on Study of AAS Base Station [4]. This is a logical representation of the AAS architecture that comprises of the following functional blocks – transceiver unit array, radio distribution network and the antenna array. Note that the number of ports at baseband (P), the number of transceivers (K) and the number of array elements in the antenna array (L) depends on implementation and in general can be different.   
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Figure 5.2-1: General representation of AAS and baseband
Figure 5.2-2 is a logical representation of the spatial structure of an example 2D antenna array. Two columns of cross-polarized array elements are shown. The spacing between array elements in the elevation dimension is dV and the spacing between array elements in the azimuth dimension is dH. 
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Figure 5.2-2: Logical representation of an example 2D antenna array 

6
Scenarios for UE specific elevation beamforming and FD-MIMO

[NOTE: Intended to identify the typical usage scenarios of UE-specific elevation beamforming and FD- MIMO]
7
Modifications to the 3GPP evaluation methodology

[NOTE: 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]

7.1 
Modifications to A.2.1.6 of 36.814 
7.2 
Modifications to Annex B of 36.814 
8
Simulation results
[NOTE: This section will include baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by Rel-11) with the modified evaluation methodology]
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