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1 Introduction
A way forward on introduction of elevation domain parameters in 3D channel modeling was agreed as working assumption in the RAN1#73 meeting [1]. The proposals include 

· Reuse the ITU channel coefficient generation procedure
· At least the following six parameters will be added in 3D channel modeling
· EoA: Elevation angle of arrival
· Includes Median EoA 

· EoD: Elevation angle of departure
· Includes Median EoD 
· ESA: RMS elevation angle spread of arrival 

· ESD: RMS elevation angle spread of departure
· Cluster ESD: cluster elevation angle spread of departure
· Cluster ESA: cluster elevation angle spread of arrival
· Identify necessary modification of each step due to the introduction of the above parameters, e.g.

· Step 4 will be impacted by ESA/ESD

· Step 7, 8 and 11 will be impacted by EoA/EoD.
A way forward on fast fading model was discussed in the RAN1#74 meeting [2] and further agreed as working assumption to progress on simulation and evaluation in the email discussion with the following modifications:

· model for PAS in elevation:

· – TBD

· EoD is generated from the PAS and EoD offset 
In this contribution, the dependency of elevation PAS on distance and height is discussed for 3D UMa O-to-I case based on the field measurement results. The field measurement results and EoD model for outdoor case have been presented in [3]. Proposals for refinement of 3D UMi NLOS path loss, initial calibration of 3D channel modeling model, simulation assumptions for calibration and baseline performance evaluation can be found in the companion contributions [4-6]. 
2 EoD model
Based on the email discussion agreement, EoD is generated from the PAS and EoD offset. EoD generation can be modelled as 
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 depend on PAS. A measurement campaign was conducted for indoor UEs located at different floor of buildings with different distance from transmitter. Detail of measurement scenario can be found in Appendix A. The transmitter is deployed on the top of a building with height of 24 meters. UEs are distributed on floor 1~4, which is lower than the transmitter height. The above deployment can be approximated as a 3D-UMa scenario.

2.1 PAS
PAS in elevation for floor 1~4 and two different distances is depicted in Fig.1 and Fig.2. The PAS for each floor is obtained according to the following steps:
· A series of adjacent measurement points are identified and channel impulse response parameters are extracted for each measurement point including EOD and the associated power of each path;
· Multiple path EODs relative to a mean angle were obtained for each measurement point, where the mean angle is a power weighted average angle over all the paths;
· The relative EODs and the corresponding powers of all the measurement points are collected to form the PAS.
For PAS, two different distribution functions are provided to fit the measurement data, which are Gaussian and Laplacian distribution. It can be observed that Laplacian distribution has a better match with the measurement data. Although there is different distribution parameter needed for different height and distance, the same distribution function can be used. Based on the above discussion and observation, we can have 

Proposal 1
· Laplacian distribution can be used to model PAS for different distance and height in O-to-I case. 
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 Fig.1 PAS vs different UE height at distance of about 157.8m for O-to- I case.
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Fig.2 PAS vs different UE height at distance of about 276.8m for O-to- I case.

2.2 Angular Spread

As the composite PAS of all clusters is modeled as Laplacian, the angle 
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 in equation (1) can be determined by applying the inverse Laplacian function: 
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where parameter Pn  and 
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 are the normalized cluster power and RMS elevation angle spread (ESD) respectively. Constant C is a scaling factor related to total number of clusters.  ESD for the same UE height but different distance can be calculated from the field measurements for PAS with same floor within different building. Then multiple ESD vs distance curves with different height can be depicted in Fig. 3.  It can be seen that ESD decreases with distance for same UE height. However, for same distance, ESD shows some stochastic property although it overall trends to decrease with height.  

Based on the observation, we can have

Proposal 2
· Mean ESD for O-to-I case should be modeled as a function of distance and height.
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Fig.4 ESD vs distance and UE height for O-to- I case.

3 Conclusion

In this contribution, we presented the field measurement results for PAS and angular spread for the O-to-I case of 3D UMa scenario. Based on the discussion and the measurement results, we have the following:

Proposal 1
· Laplacian distribution can be used to model PAS for different distance and height in O-to-I case. 
Proposal 2

· Mean ESD for O-to-I case should be modeled as a function of distance and height.
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Appendix A. Field measurement for 3D UMa scenario 
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Fig.5 Measurement scenario for O-to-I case
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