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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
This contribution is directed towards the first listed objective above and discusses the scenarios that are likely to be most relevant for deploying UE-specific elevation beamforming and FD-MIMO techniques.  
2
General consideration for scenarios 

As described in the SID, the starting point is the ITU channel model, which will then be extended to the elevation domain.  Regarding scenarios to consider, a straight forward approach is to apply the channel model extension to all ITU scenarios, and some of the scenarios can be given higher priorities. 

Proposal: The current ITU scenarios should be considered as the baseline for UE-Specific Elevation Beamforming and FD-MIMO.  High priority should be given to UMi and UMa with modifications that are FFS (example UE velocity).
3 
Characterizing Deployment Scenarios   
Scenarios for which a two dimensional antenna array structure at the eNB will be most relevant are scenarios where the elevation dimension of the channel is variable in one or more aspects and can therefore be exploited through adaptive transmit processing.  Useful scenarios would be situations where the UE locations are spread out in elevation with respect to the eNB or situations with a high level of multipath elevation angle spread.  UEs that are spread out in elevation can experience higher SINR statistics when the eNB adapts in the elevation dimension.  Situations where the UEs are mostly all at the same elevation angle with a narrow elevation spread with respect to the eNB array are not likely to benefit from a two-dimensional array structure that adapts in elevation in addition to azimuth.  A high elevation spread provides another dimension of antenna diversity that a two-dimensional array structure can exploit that cannot be exploited by a simple one-dimensional azimuth array.  
For determining the relevant scenarios, an important aspect is the distribution of the UE heights with respect to the eNB array.  Before defining or recommending specific scenarios to focus on, it is useful to first discuss two key aspects of the cellular environment that combined together influence the distribution of the heights of the eNB and UEs in the system.  The first aspect is the characteristics of the terrain, such as whether the terrain is completely flat as in the current evaluation methodology or whether the terrain consists of various hills and valleys.  The second aspect is the characteristics of the buildings, specifically the heights of the buildings.  For example, dense urban deployments may have building heights in excess of 50 stories, whereas rural or suburban deployments may have building heights of only a few stories.  

Modeling the distribution of the eNB heights and UE heights may require an accounting of both the building heights as well as the terrain types.  The height of outdoor UEs would be influenced primarily by the terrain since a reasonable assumption would be to assume outdoor UEs are located at a fixed height above the terrain. The detail terrain generation method can be FFS. The height of indoor UEs would be influenced by both the terrain and the building heights since the range of possible heights an indoor UE would have would depend on both the terrain height and the building height.  
Proposal: for outdoor UEs, we propose to consider the terrain type as a factor in determining the UE height distribution as an enhancement to the current flat UE distribution model. 

Proposal: for indoor UEs, we propose to model multi-floor buildings in urban areas. The UE height is impacted by both the building height and the terrain type.

Particularly, we propose to adopt enhanced scenario with UEs in multi-floor buildings. Building structure could be based on an extension of the dual-stripe model (or a variant of this model), reusing the same propagation models as in 36.814 [1]. UE height is based on the floor it is located.
In order to determine the scenarios most relevant to UE specific Elevation Beamforming and Full Dimension MIMO, we can classify a deployment scenario according to the type of terrain and the types of buildings throughout the deployment.  An additional parameter in the characterization of the scenario would be the percentage of the UEs that are indoor versus outdoor.  For terrain types, a flat model as is currently modeled in the evaluation methodology is certain appropriate for high priority.  A hilly terrain type should be considered as an additional possible deployment characteristic.  For building types, building heights for a typical urban scenario should be considered as well as building height seen in residential areas.  
4
Proposed High-Priority Scenarios
From the above discussion, we propose consideration of the following scenarios for the Study Item on 3D Channel Modeling:
Scenario 1: UMa/UMi with Flat Terrain, High Building Heights:  This scenario is characterized by a completely flat terrain with moderate to high building heights typical of a dense urban scenario.  A percentage of UEs are indoors versus outdoors (value is FFS).  Outdoor UEs are located at a fixed height above the ground.  Indoor UEs have an additional penetration loss (value FFS) plus are located in elevation with a distribution appropriate for the buildings typical of a dense urban scenario (distribution FFS).   
Scenario 2: UMa/UMi with Flat Terrain, Low Building Heights: This scenario is characterized by a completely flat terrain with low to moderate building heights typical of a suburban / residential scenario.  A percentage of UEs are indoors versus outdoors (value is FFS).  Outdoor UEs are located at a fixed height above the ground.  Indoor UEs have an additional penetration loss (value FFS) plus are located in elevation with a distribution appropriate for the buildings typical of a suburban/residential scenario (distribution FFS).
Scenario 3: UMa/Umi with Hilly Terrain, Low Building Heights:  This scenario is characterized by a variable terrain geography with low to moderate building heights typical of a suburban / residential scenario.  The exact model for characterizing the terrain is FFS.  A percentage of UEs are indoors versus outdoors (value is FFS).  Outdoor UEs are located at a fixed height above the ground.  Indoor UEs have an additional penetration loss (value FFS) plus are located in elevation with a distribution appropriate for the buildings typical of a suburban/residential scenario (distribution FFS).

5
Conclusion
Based on the above discussion, we have the following proposals:
Proposal: The current ITU scenarios should be considered as the baseline for UE-Specific Elevation Beamforming and FD-MIMO.  High priority should be given to UMi and UMa with modifications that are FFS (example UE velocity).
Proposal: For the 3D Channel Modeling SI, RAN 1 should study the idea of modeling the UE height distribution through the use of both a terrain model and a building height model.  The exact model for non-flat terrain is FFS.  A model for the building heights is FFS.  Outdoor UEs would be located at a fixed height above the ground level.  Indoor UEs would be located at a height that has some distribution between the ground-level height and the max building height for the environment (FFS).  The percentage of indoor UEs versus outdoor UEs is FFS.  
Proposal: Consider the following scenarios as high priority:

Scenario 1: UMa/UMi with Flat Terrain, High Building Heights

Scenario 2: UMa/UMi with Flat Terrain, Low Building Heights

Scenario 3: UMa/Umi with Hilly Terrain, Low Building Heights
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